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REPORT OF THE FIRST MEETING OF SPECIAL RAPPORTEURS GROUP OF �WORKING PARTY 8D (8D-SRG)

(4 - 6 March 1997, Scottsdale, USA)



1.	Introduction

The 8D-SRG, established at the 6th meeting of WP8D, held its first meeting in Scottsdale, Arizona, USA on 4 - 6 March 1997 (see Add.1 to BR Circular-letter 8/LCCE/40 of 14 January 1997). The meeting was hosted by Motorola. A list of participant is provided in Attachment 1. The meeting was ably supported by secretarial staff provided by Motorola. 8D-SRG sincerely thanks to the host for the facilities provided.



2.	Overview of the meeting

A total of 7 documents were submitted (see below).

List of input documents

Doc.�Title��8D-SRG/1

(Chairman, 8D-SRG)�TBD issues left in the square brackets in Doc. 8D/TEMP/144��8D-SRG/2 

(Chairman, 8D-SRG)�Preliminary Draft New Recommendation ITU-R M. [8D/XZ]

(Doc. 8D/TEMP/144 (Reproduced for consideration))��8D-SRG/3 

(Canada)�Proposed revision to Preliminary Draft New Recommendation ITU-R M. [8D/XZ]��8D-SRG/4 

(UK)�Proposed revision to Essential Technical Requirements of MESs for Global N-GSO MSS in the Bands 1 - 3 GHz��8D-SRG/5 

(Russian Federation)�Protection of receivers in the radionavigation-satellite service systems from interference produced by earth stations in mobile-satellite service systems��8D-SRG/6 

(USA)�Proposed revision to Preliminary Draft New Recommendation ITU-R M. [8D/XZ]��8D-SRG/7 

(France/Italy)�Discussion on sharing between MSS and GNSS��For the consideration of these contributions, 8D-SRG established two drafting groups. The first group (DG1) to address technical issues in the annexes of Doc. 8D/TEMP/144, and the second one (DG2) to deal with the remaining issues. Through the work of DGs, 8D-SRG has produced and approved six temporary documents. As the result of those TEMP documents, 8D-SRG made a revision of 8D/TEMP/144 (Rev.1) (Attachment 2). It was agreed that Doc. 8D-SRG/TEMP/5 (Attachment 3) would be attached to this report for further consideration and development if possible. The input documents (Attachment 4 - 8) are also attached together with the report of ICAO GNSSP (Attachment 9)* for further consideration at the next meeting of the Group.



3.	Attribution of contributions

As for the contributions above mentioned, most part of those focused into technical aspect related in the annexes. Detailed attribution of contributions were as follows.



Doc. number�DG1 (Technical issues)�DG2 (Remaining issues)��8D-SRG/1�considerings and recommends�annexes��8D-SRG/2�considerings and recommends�annexes��8D-SRG/3�whole�---��8D-SRG/4�2�3,4��8D-SRG/5�whole�---��8D-SRG/6�whole�---��8D-SRG/7�whole�---��4.	Discussion and decision regarding future work 

For the completion of the work by its deadline, 8D-SRG had a discussion and agreed to work in accordance with the following principles:

8D-SRG considers that the option of a single Recommendation based on a single annex remains the preferred way forward. But 8D-SRG concluded that it would be difficult to complete its work in the time remaining in this Study Period with this option. Based on contributions to the meeting, a combined table of unwanted emissions using a time-phased approach of implementing values of unwanted emissions in certain bands was developed. Agreement could not be reached by the members of the Group on this approach. However, it was agreed to attach Doc. 8D-SRG/TEMP/5 (Rev.1) to this report for further development if possible at the final meeting of 8D-SRG. The difficulties with a single annex approach are highlighted by the substantial unresolved issues identified in 8D-SRG/TEMP/5 (Rev.1). Therefore, 8D-SRG agreed that if the first option cannot be achieved the option of a single Recommendation with two annexes is the next preferred option to progress the work if possible.

If the option of two annexes is used then final limit values in two annexes should be identified by correspondence prior to the date of the final meeting of the Group. If solutions for final limits values cannot be agreed at the final meeting then provisional values should be established. If this preferred option cannot be achieved with provisional and/or final values then the final option of two separate Recommendations would be adopted. In this case the linkage between the two Recommendations must be clearly defined. The following principles of linkage were agreed:

�-	there should be no prejudice to the specification of different values in the separate 	Recommendations:

-	there should be an expeditious resolution of remaining issues:

-	if the Group is to proceed with the approval of one Recommendation then there should be no 	prejudice to technologies used by systems.

The group invites the results of further studies to be input to final meeting as soon as possible in order to conclude its work.

At the final meeting of the Group the first action should be to assess the progress to date and to decide the way forward in order to conclude the work of the Group.

The French administration wishes to reflect in the strong linkage of the two Recommendations the following points:

-	approval of the two Recommendations at the same ITU meeting;

-	mandatory to respect Opinion 4 of the WTPF-96 in terms of impartiality with respect to all global NGSO technology.

This has not been supported, so France cannot support the option of separate Recommendations.

If the option of two Recommendations is taken, some administrations are of the view that it is appropriate to extend a Recommendation for systems using TDMA to include non-TDMA narrowband NGSO MSS systems. Contributions on this matter are invited for the next SRG meeting.

Administrations and concerned communities are invited to further consider the unresolved issues highlighted in Doc. 8D/TEMP/144(Rev.1) before the next meeting.

In order to resolve the remaining issues, 8D-SRG agreed that a second meeting was needed. The second meeting is scheduled on 19 - 21 May, in Geneva.



5.	The work of DG1

DG1 reviewed the items in square brackets in the technical annexes of Doc. 8D/TEMP/144, as highlighted in document 8D-SRG/1, together with input documents 8D-SRG/2 - 7 and two information documents, INFO/2 (Attachment 9) and INFO/3 (Attachment 10)* . Five temporary documents were approved (see below):



Doc. number�Title�Note��8D-SRG/TEMP/5

(Rev.1)�Proposed revisions to table A1 of 8D/TEMP/144�Attachment 3��8D-SRG/TEMP/6

(Rev.2)�Revisions to table 2A-A1 of 8D/TEMP/144�Attachment 2��8D-SRG/TEMP/6

(Add.1)�Revisions to tables 2A-B1, B2 and B3 of 8D/TEMP/144�Attachment 2��8D-SRG/TEMP/7

(Rev.2)�Revisions to tables 2B-A of 8D/TEMP/144�Attachment 2��8D-SRG/TEMP/7

(Add.1)�Revisions to tables 2B-B1, B2 and B3 of 8D/TEMP/144�Attachment 2��

�Regarding the values of e.i.r.p. for unwanted emissions in the carrier-off state, the Canadian Administration is of the opinion that such carrier-off state emissions (given in Tables [A5, B4, 2A-A5, 2A-B3, 2B-A5, and 2B-B3]) are about 20dB more stringent than the draft CISPR 22 limits and the latter limits should be used.

The Russian Federation is of the view that unwanted emissions produced by the Mobile Earth Stations (MESs) can cause harmful interference to the radionavigation-satellite systems and to the ICAO Global Navigation Satellite Systems (GNSSs) in the frequency band 1590.42 - 1610 MHz. The maximum level of admissible unwanted emissions is stated as -70 dBW/MHz to protect the radionavigation-Satellite systems and to the ICAO GNSS systems. This value is confirmed in particular by a competent meeting of the ICAO GNSS Panel and also in Doc. 8D-SRG/5.

A possible relaxation of -70 dBW/MHz value can only be considered after extensive further theoretical investigations and full-scale testings involving the radionavigation-satellite and mobile-satellite systems.

Therefore Russian Federation thinks it appropriate to express its opinion that the insertion of values other than -70dBW/MHz for unwanted emission levels to the Draft New Recommendation is inappropriate at the moment. 

The UK administration expressed its concern that it was unable to progress the proposals made to the Group in its contribution 8D-SRG/4 regarding the unwanted emission limits for CDMA systems in Tables 2B-B1 and 2B-B2 of Doc. 8D/TEMP/144. The UK administration cannot support the limits contained in these tables for CDMA unwanted emissions outside the band 1980- 2010 MHz. The proposed limits would potentially cause harmful interference approximately 10MHz into the adjacent bands which are identified for the terrestrial component of FPLMTS and UMTS.

The UK administration also cannot support the limits contained in Table A1 of 8D-SRG/TEMP/5(Rev.1) and Table 2A-A1 of 8D-SRG/TEMP/6(Rev.2) or the time-phased approach proposed in these tables. It has not been demonstrated that the time-phased approach proposed in these documents would protect GNSS.



6.	The work of DG2

Working by correspondence, DG2 considered the remaining issues in Doc. 8D/TEMP/144 and the proposals made in Doc. 8D-SRG/4. DG2 produced one document (Doc. 8D-SRG/TEMP/9) for approval. The considerings and recommends of Doc. 8D/TEMP/144 were amended (See Attachment 2).



Doc. number�Title�Note��8D-SRG/TEMP/9�Proposed amendment of considerings and recommends in Doc. 8D/TEMP/144�Attachment 3���ATTACHMENT 1
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�Attachment 2

(Source: Doc. 8D/TEMP/144(Rev.1))

preliminary draft new recommendation ITU-R M.[8D/xz]

essential technical requirements of mobile earth stations �for global non-geostationary mobile-satellite SERVICE �in the bands 1 - 3 ghz

(Question ITU-R 210/8)

Summary

The following PDNR was developed during the correspondence period between the March 1996 and October 1996 meetings of WP 8D, and was further developed at the October 1996 meeting of the WP. It is intended that this document would be finalised through a correspondence period, after the October 1996 meeting of the WP, and through Special Rapporteurs meeting(s). The Special Rapporteurs meeting will develop this PDNR into a DNR for consideration by WP 8D in June 1997.

During the discussions on this document, the Russian Federation expressed the view that this Recommendation may have to be split into two access technology dependent Recommendations. The meeting provisionally agreed to include in the PDNR two separate versions in order to facilitate further consideration by Administrations on means to progress this PDNR to DNR status (Annex 1 and Annexes 2A and 2B). If there is no resolution to the outstanding issues identified in Annex 1 in this Recommendation by the Special Rapporteurs meetings, then alternative methods as considered in Annexes 2A/2B must be explored to resolve the outstanding issues. 

The ITU Radiocommunication Assembly,

considering

a)	that various technically and operationally different global non-geostationary (NGSO) satellite systems in the mobile-satellite service (MSS) are planned to commence operation in the near future;

b)	that these NGSO MSS systems are expected to provide personal communications on a global basis to either hand-held or transportable MES terminals;

c)	that mobile earth stations (MES) are expected to operate with these global NGSO MSS systems in various countries and hence, the free circulation of MES terminals is an important aspect of these systems;

d)	that the free circulation of terminals among administrations is usually subject to a number of regulations including satisfactory type approval to an agreed technical standard;

e)	that there is a need for identifying the essential technical requirements for the type approval of MES terminals of global NGSO MSS systems;

f)	that there is a need to protect safety services;

g)	that the essential technical requirements should achieve an acceptable balance between equipment design and production cost and the need for effective use of the radio frequency spectrum and should be impartial with respect to all global NGSO MSS technologies, subject to the protection of other radio systems,

considering also

h)	that the World Telecommunication Policy Forum (WTPF-96) which addressed Global Mobile Personal Communications by Satellite (GMPCS) policy and regulatory issues, adopted Opinion No. 4, establishment of a Memorandum of Understanding (MoU) to facilitate the free circulation of GMPCS user terminals (GMPCS-MoU) which, inter alia, requested the Secretary�General to take the necessary steps to prepare a GMPCS-MoU related to the free circulation of GMPCS user terminals to facilitate the full implementation of GMPCS;

j)	that the development of relevant ITU Recommendations could facilitate the preparation and adoptions of the GMPCS-MoU;

k)	that the identification by the ITU-R of essential technical requirements for MES terminals operating with global NGSO MSS systems would provide a common technical basis for facilitating type approval of MES terminals by various national authorities and the development of mutual recognition arrangements for type approvals of MES terminals and mutual recognition arrangements for free circulation of MES terminals among administrations;

l)	that the identification by the ITU-R of essential technical requirements for MES terminals operating with global NGSO MSS systems in the 1 to 3 GHz range would ensure that interference will not be caused to other radio services by NGSO MSS MES terminals;

m)	that other relevant technical characteristics are prescribed by the Radio Regulations that pertain to the effective use of the radio frequency spectrum by mobile earth stations;

n)	that Recommendation ITU-R [Document 1/24] contains a list of radio equipment parameters that are relevant to achieve spectrum efficiency and compatibility;

o)	that, for a particular GMPCS system, some MES equipment parameters such as EIRP and necessary bandwidth which are listed in Recommendation ITU-R [Document 1/24] but are not contained in this Recommendation, are contained in the information provided as part of the Appendix 3 (S4) submission;

considering further

p)	that it would be necessary for NGSO MSS systems to have the capability to determine the location of the MES operating in with NGSO MSS systems in order to fulfill the relevant requirements of Resolution 25 (WRC-95) and WTPF-96 Opinion 2;

q)	that essential technical requirements should be measurable and testable,

recommends

1	that the essential technical requirements of MES terminals for global NGSO MSS systems in the bands 1 - 3 GHz in Annex 1 should be used by administrations as a common technical basis for:

1a	establishing type approval requirements for MES terminals;

1abis	facilitating licensing of MES terminal operations under Article 24 (S18) of the Radio Regulations;

1b	facilitating the development of mutual recognition arrangements of type approval of MES terminals;

1c	facilitating the development of mutual recognition arrangements for the free circulation and use of MES terminals;

2	that there must be a capability of the NGSO MSS system to determine the location of its operating MES terminals;

3	that administrations which, for national spectrum management purposes, require information on equipment parameters which are listed in Recommendation ITU-R [Document 1/24] but are not contained in this Recommendation, should obtain this information from the relevant Appendix 3 (S4) parameters.

�ANNEX 1

Essential technical requirements of MES for global NGSO MSS �systems in the bands 1 - 3 GHz

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a �symbol 185 \f "Symbol" \s 12�(� b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

�Table A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�[TBD] 

(NOTE 3bis)

(NOTE 4)�1 MHz��1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�[TBD]

(NOTE 3bis)

(NOTE 4)�1 MHz��[1 590 - 1 600

1 600 - 1 605]

(NOTE 5)(NOTE 6)�[TBD]

(NOTE 3bis)

(NOTE 7) 

(NOTE 8)�1 MHz������[1 605 - 1 610]

(NOTE 6)�[TBD]

(NOTE 1)

(NOTE 7)�1 MHz��1 610 - 1 626.5

[NOTE 2]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 -1666,5�- 60�1 MHz��1666.5 - 2200�-60�3 MHz��2 200 - 12 750�-60�3 MHz��[NOTE 1: A range of values of -69 to -19 dB(W/30 kHz), linearly interpolated in dBW vs. Frequency, was proposed for this frequency range.]

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610 - 1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 - 1 620.6 to 1 626.5 MHz;

from 1 999 - 2 005 ( 1 614.4225 to 1 626.5 MHz;

from 2 005 - 1 610. to 1 626.5 MHz]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] ���

�NOTE 3: Averaged over 20 mS

NOTE 3bis: [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to �70.NOTE 5: The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6: The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7: The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1 590-1 610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8: The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��

Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610,0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�Table A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely or partially contained in the frequency band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38.5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES.���Table A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely contained in the frequency band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to 			protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from 			emissions produced by the MES��

Table A4

Maximum unwanted emissions of MES carriers within the assigned band of CDMA carriers

Frequency offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. Frequency offset.���Table A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table B�seq Table \* arabic �1�

Maximum Unwanted emission outside the band 1 980 - 2 010 MHz* �

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth����TDMA�carriers�CDMA�carriers

(NOTE[1])�TDMA�carriers�CDMA�carriers���0.1 - 30�- 66�10 kHz���30 - 1 000�- 66�100 kHz���1 000 - 1559�- 60�3 MHz���[1 559 - 1 610]�[-70]

See NOTE 3�1 MHz���[1 610 - 1 620.6]�[-70]�1 MHz���[1 620.6 - 1 950]�- 60 �3 MHz���1 950 - 1 960�- 60�1 MHz���1 960 - 1 970�- 60�300 kHz���1 970 - 1 975�- 60�100 kHz���1 975 - 1 978�- 60�-64 to -40�30 kHz�100 kHz���1 978 - 1 980�The levels in Table B2 or Table B3 as appropriate for the frequency offset 0 ( 2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010�(NOTE 2)�N/A�N/A���[2 010 - 2 012�The levels in Table B2 or Table B3 as appropriate for the frequency offset 0 ( 2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�- 60�-40 to -64�30 kHz�100 kHz���2 015 - 2 020�- 60�100 kHz���2 020 - 2 030]*�- 60�300 kHz���2 030 - 2 040�- 60�1 MHz���2 040 - 2600�- 60�3 MHz���2 600 - 12 750�-60�3 MHz���NOTE 1: Linearly interpolated in dBW vs. Frequency�NOTE 3: Average��*Editor(s NOTE: It is noted that there is a Region 2 co-primary allocation to the MSS in the band 2 010 - 2 025 MHz. Terminals operating in this band could have main emissions which would not be consistent with the values in this Table. This issue must be addressed in the final version of this table.

Table B2

Maximum unwanted emissions of TDMA carriers within the 1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Measurement bandwidth�(kHz)���0 to 166�0 - (offset �symbol 180 \f "Symbol" \s 12�(� 55/166)�3 kHz���166 to 575�- 55�3 kHz���575 to 1 175�- 60�3 kHz���1 175 to 1 525�-50 - ((offset - 1 175) �symbol 180 \f "Symbol" \s 12�(� 5/350)�30 kHz���1 525 to 30 000�- 55�30 kHz���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.��Table B3

Maximum unwanted emissions of CDMA carriers within the 1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p. (NOTE 2)�(dBW)�Measurement bandwidth�(kHz)���[0 to 70]�[- 6 to - 20]�[30]���[70 to 600]�[- 20 to - 28]�[30]���[600 to 2 000]�[- 28 to - 45]�[30]���[2 000 to 5 000]�[- 45 to - 69]�[30]���[5 000 to 30 000]�[- 69]�[30]���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.�NOTE 2:	Linearly interpolated in dBW vs frequency offset.���Table B4 

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�ANNEX 2A

Essential technical requirements of MES for global NGSO MSS �systems in the bands 1 - 3 GHz using TDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using TDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems

ii)	when a �symbol 185 \f "Symbol" \s 12�(� b, 1 nominal carrier frequency for narrow-band systems, or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

Table 2A-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz using TDMA[ ** ] access technique

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)*�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60�1 MHz��1 559 - 1 573.42�-70

�1 MHz

(NOTE C)��1 573.42 - 1580.42�-70 

(NOTE 3)�1 MHz

(NOTE C)��1580.42 - 1 590�-70

(NOTE D)�1 MHz

(NOTE C)��1 590 - 1 605� -70

(NOTE D)�1 MHz

(NOTE C)��1 605 - 1 610�(NOTE 1)�1 MHz (NOTE C)��1 610 - 1 626.5

 (NOTE J)�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�-60�300 kHz��1 646.5 -1666,5�-60�1 MHz��1666.5 - 2200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���*Averaging responding instruments shall be used to measure the eirp values. Further study is required on the measurement time except for the band where NOTE 3 applies. [The method of ITU-R Rec. 329-6 should be used for measuring the e.i.r.p. values in the above table.  Editors note.  It was noted that in previous discussions within WP8D, no agreement could be reached on a suitable test method]

**Editors note.  [ x ] Place holder if necessary for text for non-TDMA systems.

NOTE C: Measurement bandwidths less than 1 MHz (e.g. 100 kHz or 300 kHz) is allowable provided the power in the narrower bandwidth is integrated over 1 MHz.

NOTE D: Further study should be undertaken by ITU-R WP 8D of the values in the bands 1580.42 - 1590 MHz and 1590 - 1605 MHz taking into account the RNS experience in the implementation of GNSS, and the feasibility of the MSS systems to develop MES's which will meet more stringent unwanted emission eirp values within the range [-60] [-64] to -70 dBW/MHz.

NOTE J: Mobile earth stations shall operate in the frequency bands 1610-1626.5 MHz in accordance with RR S5.364 (RR731E WRC-95). Subject to modification of the GLONASS frequency plan, and operating GLONASS receivers, utilizing the procedures of the ITU, MSS operators through national administrations should consult on a bilateral basis with Administrations operating GLONASS receivers to agree to acceptable conditions for their joint operation, including testing to ensure electromagnetic compatibility between the GLONASS receivers and mobile earth stations.

________________________________________________________________

NOTE 1:

The current Russian Federation position is that -70 dBW/MHz is required across this band, but that work could continue to determine the acceptability of higher emission values in this band. The US position is that a linearly increasing range of values from -70 dBW/MHz to -4dBW/MHz across this frequency range are appropriate values for TDMA systems to protect GLONASS in its final configuration as part of GNSS, below 1605 MHz. With respect to the acceptability of lower emission values in this band, one TDMA system operating in the upper portion of the 1610 - 1626.5 MHz band can achieve a value in the range of -54 to -60 dBW/MHz at 1610 MHz.

NOTE 3: Averaged over 20 ms.���Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610.0 to 1 626.5 MHz shall not exceed the limits in Tables 2A-A2 or 2A-A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

Table 2A-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS 	system operating in another assigned band within the band 1 610 to 1 626.5 MHz The 	frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the 	band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect 		the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 			produced by the MES���Table 2A-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS 	system operating in another assigned band within the band 1 610 to 1 626.5 MHz The 	frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within 	the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to 			protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from 			emissions produced by the MES.��Table 2A-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers

Frequency offset

(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.���Table 2A-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table 2A-B1

Maximum unwanted emissions for mobile earth stations, outside the�1 980 - 2 025 MHz allocations* �

Frequency or�Frequency Offset�Carrier-on���(MHz)�e.i.r.p.(dBW)

NOTE 1�Measurement Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1559�- 60�3 MHz��1 559 - 1 620.6�-70

NOTE 2�1 MHz��1 620.6 - 1950�- 60 �3 MHz��1950 - 1960�- 60�1 MHz��1960 - 1970�- 60�300 kHz��1970 - 1975�- 60�100 kHz��1975 - 1978�- 60�30 kHz��1978 -  1980�The levels in Table B2, as appropriate, for the frequency offset 0 � 2 MHz, shall apply from 1 978 - 1 980 MHz.��1980 to y

NOTE 3�N/A�N/A��y to y+2�The levels in Table B2, as appropriate, for the frequency offset 0 ( 2 MHz shall apply from y to y+2 MHz.��y+2 to y+5�- 60�30 kHz��y+5 to y+10�- 60�100 kHz��y+10 to y+20�- 60�300 kHz��y+20 to y+30�- 60�1 MHz��y+30 to 12750�- 60�3 MHz��NOTE 1:	Average responding instruments shall be used to measure the e.i.r.p. values.  		Further study is required on the measurement time except for the band where 		Note 2 applies.

NOTE 2:	Averaged over 20 ms.

NOTE 3:	The value of y corresponds to the upper band edge of the allocation.�� *The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1 980 � 2 010 MHz in all Regions and in the band 2 010 - 2 025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.

�Table 2A-B2

Maximum unwanted emissions for mobile earth stations, within the �1 980 - 2 025 MHz allocations*

Frequency offset�NOTE 1�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Measurement Bandwidth�(kHz)��0 to 166�0 - (offset �symbol 180 \f "Symbol" \s 12�(� 55/166)�3 kHz��166 to 575�- 55�3 kHz��575 to 1 175�- 60�3 kHz��1 175 to 1 525�-50 - ((offset - 1 175) �symbol 180 \f "Symbol" \s 12�(� 5/350)�30 kHz��1 525 to 30 000�- 55� 30 kHz��NOTE 1:  Frequency offset is determined from edge of nominated bandwidth.��* The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1980-2010 MHz in all Regions and in the band 2010-2025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.



Table 2A-B3

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.



�ANNEX 2B

Essential Technical Requirements of MES for Global NGSO MSS systems �in the bands 1 - 3 GHz using CDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using CDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a �symbol 185 \f "Symbol" \s 12�(� b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.





Table 2B-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz using CDMA Access Technique

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)*�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60�1 MHz��1 559 - 1 573.42�-70

�1 MHz

(NOTE C)��1 573.42 -1580.42�-70 

(NOTE 3)�1 MHz

(NOTE C)��1580.42 - 1 590�(NOTE Bbis,D)�1 MHz

(NOTE C)���

1 590 - 1 605

�a provisional value between

-54 to -70

(NOTE D)�1 MHz

(NOTE C)��1 605 - 1 610�(NOTE 1)�1 MHz (NOTE C)��1 610 - 1 626.5

 (NOTE J)�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�-60�300 kHz��1 646.5 -1666,5�-60�1 MHz��1666.5 - 2200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���* Averaging responding instruments shall be used to measure the eirp values. Further study is required on the measurement time except for the band where NOTE 3 applies.

NOTE Bbis: In the frequency band  1580.42 to 1590 MHz, values of -70 dBW/MHz at 12580.42 MHz to a provisional value in the range of -70 dBW/MHz, linearly interpolated in dBW vs. Frequency.

NOTE C: Measurement bandwidths less than 1 MHz (e.g. 100 kHz or 300 kHz) is allowable provided the power in the narrower bandwidth is integrated over 1 MHz.

NOTE D: Further study should be undertaken by ITU-R WP 8D of the values in Note Bbis.

NOTE J: Mobile earth stations shall operate in the frequency bands 1610-1626.5 MHz in accordance with RR S5.364 (RR731E WRC-95). Subject to modification of the GLONASS frequency plan, and operating GLONASS receivers, utilizing the procedures of the ITU, MSS operators through national administrations should consult on a bilateral basis with Administrations operating GLONASS receivers to agree to acceptable conditions for their joint operation, including testing to ensure electromagnetic compatibility between the GLONASS receivers and mobile earth stations.

________________________________________________________________

[NOTE 1: The current Russian Federation and ICAO position is that -70 dBW/MHz is required across this band but that work could continue to determine the acceptability of higher emission values in this band.  The US position is that e.i.r.p. levels linearly increasing from a provisional value, in the range -70 dBW/MHz to -54 dBW/MHz, to a value of -4 dBW/MHz across this frequency range is appropriate for CDMA systems to protect GLONASS in its final configuration, as part of GNSS, below 1605 MHz.]

NOTE 3: Averaged over 20 ms.����Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610.0 to 1 626.5 MHz shall not exceed the limits in Tables 2B-A2 or 2B-A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

Table 2B-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect 		the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 			produced by the MES.���Table 2B-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4 The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES.��Table 2B-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers

Frequency offset

(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.���Table 2B-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state for CDMA systems

Frequency (MHz)�e.i.r.p. (dBW)�Measurement bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table 2B-B1

Maximum unwanted emissions for mobile earth stations, outside the �1 980 - 2 025 MHz allocations* �

Frequency or�Frequency Offset�Carrier-on���(MHz)�e.i.r.p. (dBW)

NOTE 1�Measurement Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1559�- 60�3 MHz��1 559 - 1 620.6�-70

NOTE 2�1 MHz��1 620.6 - 1950�- 60 �3 MHz��1950 - 1960�- 60�1 MHz��1960 - 1970�- 60�300 kHz��1970 - 1975�- 60�100 kHz��1975 - 1978�-64 to -40

NOTE 3�30 kHz��1978 -  1980�The levels in Table 2B-B2, as appropriate, for the frequency offset �0 - 2 MHz, shall apply from 1 978 - 1 980 MHz.��1980 to y

NOTE 4�N/A�N/A��y to y+2�The levels in Table 2B-B2, as appropriate, for the frequency offset 0 ( 2 MHz shall apply from y to y+2 MHz.��y+2 to y+5�-40 to - 64

NOTE 3�30 kHz��y+5 to y+10�- 60�100 kHz��y+10 to y+20�- 60�300 kHz��y+20 to y+30�- 60�1 MHz��y+30 to 12750�- 60�3 MHz��NOTE 1:	Average responding instruments shall be used to measure the e.i.r.p. values.  Further study is required on the measurement time except for the band where Note 2 applies.

NOTE 2:	Averaged over 20 ms.

NOTE 3:	Linearly interpolated in dBW vs. frequency

NOTE 4:	The value of y corresponds to the upper band edge of the allocation.�� *The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1 980 � 2 010 MHz in all Regions and in the band 2 010 - 2 025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.

�Table 2B-B2

Maximum unwanted emissions for mobile earth stations, within the�1 980 - 2 025 MHz allocations*

Frequency offset�NOTE 1�Carrier-on���(kHz)�e.i.r.p.�(dBW)

(NOTE 2)�Measurement Bandwidth�(kHz)��[0 to 70]�[-6 to -20]�[30]��[70 to 600]�[-20 to -28]�[30]��[600 to 2000]�[-28 to -45]�[30]��[2000 to 5000]�[-45 to -69]�[30]��[5000 to 30 000]�[-69]�[30]��NOTE 1:  Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:  Linearly interpolated in dBW vs. frequency offset��* The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1 980 � 2 010 MHz in all Regions and in the band 2 010 - 2 025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.



Table 2B-B3

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�attachment 3

(Source: Doc. 8D-SRG/TEMP/9)

preliminary draft new recommendation ITU-R M.[8D/xz]

essential technical requirements of mobile earth stations �for global non-geostationary mobile-satellite SERVICE �in the bands 1 - 3 ghz

(Question ITU-R 210/8)

Summary

The following PDNR was developed during the correspondence period between the March 1996 and October 1996 meetings of WP 8D, and was further developed at the October 1996 meeting of the WP. It is intended that this document would be finalised through a correspondence period, after the October 1996 meeting of the WP, and through Special Rapporteurs meeting(s). The Special Rapporteurs meeting will develop this PDNR into a DNR for consideration by WP 8D in June 1997.

During the discussions on this document, the Russian Federation expressed the view that this Recommendation may have to be split into two access technology dependent Recommendations. The meeting provisionally agreed to include in the PDNR two separate versions in order to facilitate further consideration by Administrations on means to progress this PDNR to DNR status (Annex 1 and Annexes 2A and 2B). If there is no resolution to the outstanding issues identified in Annex 1 in this Recommendation by the Special Rapporteurs meetings, then alternative methods as considered in Annexes 2A/2B must be explored to resolve the outstanding issues. 

The ITU Radiocommunication Assembly,

considering

a)	that various technically and operationally different global non-geostationary (NGSO) satellite systems in the mobile-satellite service (MSS) are planned to commence operation in the near future;

b)	that these NGSO MSS systems are expected to provide personal communications on a global basis to either hand-held or transportable MES terminals;

c)	that mobile earth stations (MES) are expected to operate with these global NGSO MSS systems in various countries and hence, the free circulation of MES terminals is an important aspect of these systems;

d)	that the free circulation of terminals among administrations is usually subject to a number of regulations including satisfactory type approval to an agreed technical standard;

e)	that there is a need for identifying the essential technical requirements for the type approval of MES terminals of global NGSO MSS systems;

f)	that there is a need to protect safety services;

g)	that the essential technical requirements should achieve an acceptable balance between equipment design and production cost and the need for effective use of the radio frequency spectrum and should be impartial with respect to all global NGSO MSS technologies, subject to the protection of other radio systems,

�considering also

h)	that the World Telecommunication Policy Forum (WTPF-96) which addressed Global Mobile Personal Communications by Satellite (GMPCS) policy and regulatory issues, adopted Opinion No. 4, establishment of a Memorandum of Understanding (MoU) to facilitate the free circulation of GMPCS user terminals (GMPCS-MoU) which, inter alia, requested the Secretary�General to take the necessary steps to prepare a GMPCS-MoU related to the free circulation of GMPCS user terminals to facilitate the full implementation of GMPCS;

j)	that the development of relevant ITU Recommendations could facilitate the preparation and adoptions of the GMPCS-MoU;

k)	that the identification by the ITU-R of essential technical requirements for MES terminals operating with global NGSO MSS systems would provide a common technical basis for facilitating type approval of MES terminals by various national authorities and the development of mutual recognition arrangements for type approvals of MES terminals and mutual recognition arrangements for free circulation of MES terminals among administrations;

l)	that the identification by the ITU-R of essential technical requirements for MES terminals operating with global NGSO MSS systems in the 1 to 3 GHz range would ensure that interference will not be caused to other radio services by NGSO MSS MES terminals;

m)	that other relevant technical characteristics are prescribed by the Radio Regulations that pertain to the effective use of the radio frequency spectrum by mobile earth stations;

n)	that Recommendation ITU-R [Document 1/24] contains a list of radio equipment parameters that are relevant to achieve spectrum efficiency and compatibility;

o)	that, for a particular GMPCS system, some MES equipment parameters such as EIRP and necessary bandwidth which are listed in Recommendation ITU-R [Document 1/24] but are not contained in this Recommendation, are contained in the information provided as part of the Appendix 3 (S4) submission;

considering further

p)	that it would be necessary for NGSO MSS systems to have the capability to determine the location of the MES operating in with NGSO MSS systems in order to fulfill the relevant requirements of Resolution 25 (WRC-95) and WTPF-96 Opinion 2;

q)	that essential technical requirements should be measurable and testable,

recommends

1	that the essential technical requirements of MES terminals for global NGSO MSS systems in the bands 1 - 3 GHz in Annex 1 should be used by administrations as a common technical basis for:

1a	establishing type approval requirements for MES terminals;

1abis	facilitating licensing of MES terminal operations under Article 24 (S18) of the Radio Regulations;

1b	facilitating the development of mutual recognition arrangements of type approval of MES terminals;

1c	facilitating the development of mutual recognition arrangements for the free circulation and use of MES terminals;

2	that there must be a capability of the NGSO MSS system to determine the location of its operating MES terminals;

3	that administrations which, for national spectrum management purposes, require information on equipment parameters which are listed in Recommendation ITU-R [Document 1/24] but are not contained in this Recommendation, should obtain this information from the relevant Appendix 3 (S4) parameters.

�ANNEX 1

Essential technical requirements of MES for global NGSO MSS �systems in the bands 1 - 3 GHz

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a �symbol 185 \f "Symbol" \s 12�(� b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

�Table A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�[TBD] 

(NOTE 3bis)

(NOTE 4)�1 MHz��1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�[TBD]

(NOTE 3bis)

(NOTE 4)�1 MHz��[1 590 - 1 600

1 600 - 1 605]

(NOTE 5)(NOTE 6)�[TBD]

(NOTE 3bis)

(NOTE 7) 

(NOTE 8)�1 MHz������[1 605 - 1 610]

(NOTE 6)�[TBD]

(NOTE 1)

(NOTE 7)�1 MHz��1 610 - 1 626.5

[NOTE 2]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 -1666,5�- 60�1 MHz��1 666.5 - 2 200�-60�3 MHz��2 200 - 12 750�-60�3 MHz��[NOTE 1: A range of values of -69 to -19 dB(W/30 kHz), linearly interpolated in dBW vs. Frequency, was proposed for this frequency range.]

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610 - 1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 - 1 620.6 to 1 626.5 MHz;�from 1 999 - 2 005 ( 1 614.4225 to 1 626.5 MHz;�from 2 005 - 1 610. to 1 626.5 MHz]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] 

NOTE 3: Averaged over 20 mS

NOTE 3bis: [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to -70.���NOTE 5: The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6: The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7: The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1 590-1 610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8: The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610,0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

Table A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely or partially contained in the frequency band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38.5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect 		the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 			produced by the MES.���Table A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely contained in the frequency band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to 			protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from 			emissions produced by the MES��Table A4

Maximum unwanted emissions of MES carriers within the assigned band of CDMA carriers

Frequency offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.���Table A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table B�seq Table \* arabic �2�

Maximum Unwanted emission outside the band 1 980 - 2 010 MHz* �

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth����TDMA

carriers�CDMA

carriers

(NOTE[1])�TDMA

carriers�CDMA

carriers���0.1 - 30�- 66�10 kHz���30 - 1 000�- 66�100 kHz���1 000 - 1559�- 60�3 MHz���[1 559 - 1 610]�[-70]

See NOTE 3�1 MHz���[1 610 - 1 620.6]�[-70]�1 MHz���[1 620.6 - 1 950]�- 60 �3 MHz���1 950 - 1 960�- 60�1 MHz���1 960 - 1 970�- 60�300 kHz���1 970 - 1 975�- 60�100 kHz���1 975 - 1 978�- 60�-64 to -40�30 kHz�100 kHz���1 978 - 1 980�The levels in Table B2 or Table B3 as appropriate for the frequency offset 0 ( 2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010

(NOTE 2)�N/A�N/A���[2 010 - 2 012�The levels in Table B2 or Table B3 as appropriate for the frequency offset 0 ( 2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�- 60�-40 to -64�30 kHz�100 kHz���2 015 - 2 020�- 60�100 kHz���2 020 - 2 030]*�- 60�300 kHz���2 030 - 2 040�- 60�1 MHz���2 040 - 2600�- 60�3 MHz���2 600 - 12 750�-60�3 MHz���NOTE 1: Linearly interpolated in dBW vs. Frequency

NOTE 3: Average��*Editor(s NOTE: It is noted that there is a Region 2 co-primary allocation to the MSS in the band �2 010 - 2 025 MHz. Terminals operating in this band could have main emissions which would not be consistent with the values in this Table. This issue must be addressed in the final version of this table.

�Table B2

Maximum unwanted emissions of TDMA carriers within the 1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Measurement bandwidth�(kHz)���0 to 166�0 - (offset �symbol 180 \f "Symbol" \s 12�(� 55/166)�3 kHz���166 to 575�- 55�3 kHz���575 to 1 175�- 60�3 kHz���1 175 to 1 525�-50 - ((offset - 1 175) �symbol 180 \f "Symbol" \s 12�(� 5/350)�30 kHz���1 525 to 30 000�- 55�30 kHz���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.��Table B3

Maximum unwanted emissions of CDMA carriers within the 1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p. (NOTE 2)�(dBW)�Measurement bandwidth�(kHz)���[0 to 70]�[- 6 to - 20]�[30]���[70 to 600]�[- 20 to - 28]�[30]���[600 to 2 000]�[- 28 to - 45]�[30]���[2 000 to 5 000]�[- 45 to - 69]�[30]���[5 000 to 30 000]�[- 69]�[30]���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	Linearly interpolated in dBW vs frequency offset.��Table B4 

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�ANNEX 2A

Essential technical requirements of MES for global NGSO MSS �systems in the bands 1 - 3 GHz using TDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using TDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems

ii)	when a �symbol 185 \f "Symbol" \s 12�(� b, 1 nominal carrier frequency for narrow-band systems, or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

Table 2A-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz using TDMA[ ** ] access technique

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)*�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60�1 MHz��1 559 - 1 573.42�-70

�1 MHz

(NOTE C)��1 573.42 - 1580.42�-70 

(NOTE 3)�1 MHz

(NOTE C)��1580.42 - 1 590�-70

(NOTE D)�1 MHz

(NOTE C)��1 590 - 1 605� -70

(NOTE D)�1 MHz

(NOTE C)��1 605 - 1 610�(NOTE 1)�1 MHz (NOTE C)��1 610 - 1 626.5

(NOTE J)�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�-60�300 kHz��1 646.5 -1666,5�-60�1 MHz��1 666.5 - 2 200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���*Averaging responding instruments shall be used to measure the eirp values. Further study is required on the measurement time except for the band where NOTE 3 applies. [The method of ITU-R Rec. 329-6 should be used for measuring the e.i.r.p. values in the above table.  Editors note.  It was noted that in previous discussions within WP 8D, no agreement could be reached on a suitable test method]

**Editors note.  [ x ] Place holder if necessary for text for non-TDMA systems.

NOTE C: Measurement bandwidths less than 1 MHz (e.g. 100 kHz or 300 kHz) is allowable provided the power in the narrower bandwidth is integrated over �1 MHz.

NOTE D: Further study should be undertaken by ITU-R WP 8D of the values in the bands 1580.42 - 1590 MHz and 1590 - 1605 MHz taking into account the RNS experience in the implementation of GNSS, and the feasibility of the MSS systems to develop MES's which will meet more stringent unwanted emission eirp values within the range [-60] [-64] to -70 dBW/MHz.

NOTE J: Mobile earth stations shall operate in the frequency bands 1 610 � 1 626.5 MHz in accordance with RR S5.364 (RR731E WRC-95). Subject to modification of the GLONASS frequency plan, and operating GLONASS receivers, utilizing the procedures of the ITU, MSS operators through national administrations should consult on a bilateral basis with Administrations operating GLONASS receivers to agree to acceptable conditions for their joint operation, including testing to ensure electromagnetic compatibility between the GLONASS receivers and mobile earth stations.

________________________________________________________________

NOTE 1: The current Russian Federation position is that -70 dBW/MHz is required across this band, but that work could continue to determine the acceptability of higher emission values in this band. The US position is that a linearly increasing range of values from -70 dBW/MHz to -4dBW/MHz across this frequency range are appropriate values for TDMA systems to protect GLONASS in its final configuration as part of GNSS, below 1605 MHz. With respect to the acceptability of lower emission values in this band, one TDMA system operating in the upper portion of the 1610 - 1626.5 MHz band can achieve a value in the range of -54 to -60 dBW/MHz at 1 610 MHz.

NOTE 3: Averaged over 20 ms.��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610.0 to 1 626.5 MHz shall not exceed the limits in Tables 2A-A2 or 2A-A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

Table 2A-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS 	system operating in another assigned band within the band 1 610 to 1 626.5 MHz The 	frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the 	band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect 		the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 			produced by the MES���Table 2A-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS 	system operating in another assigned band within the band 1 610 to 1 626.5 MHz The 	frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within 	the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to 			protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from 			emissions produced by the MES.��Table 2A-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers

Frequency offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.���Table 2A-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table 2A-B1

Maximum unwanted emissions for mobile earth stations, outside the�1 980 - 2 025 MHz allocations* �

Frequency or�Frequency Offset�Carrier-on���(MHz)�e.i.r.p.�(dBW)

NOTE 1�Measurement Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1559�- 60�3 MHz��1 559 - 1 620.6�-70

NOTE 2�1 MHz��1 620.6 - 1950�- 60 �3 MHz��1950 - 1960�- 60�1 MHz��1960 - 1970�- 60�300 kHz��1970 - 1975�- 60�100 kHz��1975 - 1978�- 60�30 kHz��1978 -  1980�The levels in Table B2, as appropriate, for the frequency offset�0 - 2 MHz, shall apply from 1 978 - 1 980 MHz.��1980 to y

NOTE 3�N/A�N/A��y to y+2�The levels in Table B2, as appropriate, for the frequency offset 0 ( 2 MHz shall apply from y to y+2 MHz.��y+2 to y+5�- 60�30 kHz��y+5 to y+10�- 60�100 kHz��y+10 to y+20�- 60�300 kHz��y+20 to y+30�- 60�1 MHz��y+30 to 12750�- 60�3 MHz��NOTE 1:   Average responding instruments shall be used to measure the e.i.r.p. values.  Further study is required on the measurement time except for the band where Note 2 applies.

NOTE 2:  Averaged over 20 ms.

NOTE 3:  The value of y corresponds to the upper band edge of the allocation.�� *The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band �1 980 - 2 010 MHz in all Regions and in the band 2 010 - 2 025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.

�Table 2A-B2

Maximum unwanted emissions for mobile earth stations, within the

1 980 - 2 025 MHz allocations*

Frequency offset�NOTE 1�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Measurement Bandwidth�(kHz)��0 to 166�0 - (offset �symbol 180 \f "Symbol" \s 12�(� 55/166)�3 kHz��166 to 575�- 55�3 kHz��575 to 1 175�- 60�3 kHz��1 175 to 1 525�-50 - ((offset - 1 175) �symbol 180 \f "Symbol" \s 12�(� 5/350)�30 kHz��1 525 to 30 000�- 55� 30 kHz��NOTE 1:  Frequency offset is determined from edge of nominated bandwidth.��* The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1980-2010 MHz in all Regions and in the band 2010-2025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.



Table 2A-B3

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.



�ANNEX 2B

Essential Technical Requirements of MES for Global NGSO MSS systems �in the bands 1 - 3 GHz using CDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using CDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a �symbol 185 \f "Symbol" \s 12�(� b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.





�Table 2B-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz using CDMA Access Technique

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)*�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60�1 MHz��1 559 - 1 573.42�-70

�1 MHz

(NOTE C)��1 573.42 -1580.42�-70 

(NOTE 3)�1 MHz

(NOTE C)��1580.42 - 1 590�(NOTE Bbis,D)�1 MHz

(NOTE C)��1 590 - 1 605

�a provisional value between

-54 to -70

(NOTE D)�1 MHz

(NOTE C)��1 605 - 1 610�(NOTE 1)�1 MHz (NOTE C)��1 610 - 1 626.5

 (NOTE J)�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�-60�300 kHz��1 646.5 -1666,5�-60�1 MHz��1666.5 - 2200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���* Averaging responding instruments shall be used to measure the eirp values. Further study is required on the measurement time except for the band where NOTE 3 applies.

NOTE Bbis: In the frequency band  1580.42 to 1590 MHz, values of -70 dBW/MHz at 12580.42 MHz to a provisional value in the range of -70 dBW/MHz, linearly interpolated in dBW vs. Frequency.

NOTE C: Measurement bandwidths less than 1 MHz (e.g. 100 kHz or 300 kHz) is allowable provided the power in the narrower bandwidth is integrated over 1 MHz.

NOTE D: Further study should be undertaken by ITU-R WP 8D of the values in Note Bbis.

NOTE J: Mobile earth stations shall operate in the frequency bands 1610-1626.5 MHz in accordance with RR S5.364 (RR731E WRC-95). Subject to modification of the GLONASS frequency plan, and operating GLONASS receivers, utilizing the procedures of the ITU, MSS operators through national administrations should consult on a bilateral basis with Administrations operating GLONASS receivers to agree to acceptable conditions for their joint operation, including testing to ensure electromagnetic compatibility between the GLONASS receivers and mobile earth stations.���

[NOTE 1: The current Russian Federation and ICAO position is that -70 dBW/MHz is required across this band but that work could continue to determine the acceptability of higher emission values in this band.  The US position is that e.i.r.p. levels linearly increasing from a provisional value, in the range -70 dBW/MHz to -54 dBW/MHz, to a value of -4 dBW/MHz across this frequency range is appropriate for CDMA systems to protect GLONASS in its final configuration, as part of GNSS, below 1605 MHz.]

NOTE 3: Averaged over 20 ms.��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610.0 to 1 626.5 MHz shall not exceed the limits in Tables 2B-A2 or 2B-A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

Table 2B-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect 		the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 			produced by the MES.���Table 2B-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to 			protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from 			emissions produced by the MES.��Table 2B-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers

Frequency offset

(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.���Table 2B-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state for CDMA systems

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table 2B-B1

Maximum unwanted emissions for mobile earth stations, outside the�1 980 - 2 025 MHz allocations* �

Frequency or�Frequency Offset�Carrier-on��(MHz)�e.i.r.p. (dBW)

NOTE 1�Measurement Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1559�- 60�3 MHz��1 559 - 1 620.6�-70

NOTE 2�1 MHz��1 620.6 - 1950�- 60 �3 MHz��1950 - 1960�- 60�1 MHz��1960 - 1970�- 60�300 kHz��1970 - 1975�- 60�100 kHz��1975 - 1978�-64 to -40

NOTE 3�30 kHz��1978 -  1980�The levels in Table 2B-B2, as appropriate, for the frequency offset 0 - 2 MHz, shall apply from 1978 - 1980 MHz.��1980 to y

NOTE 4�N/A�N/A��y to y+2�The levels in Table 2B-B2, as appropriate, for the frequency offset 0 ( 2 MHz shall apply from y to y+2 MHz.��y+2 to y+5�-40 to - 64

NOTE 3�30 kHz��y+5 to y+10�- 60�100 kHz��y+10 to y+20�- 60�300 kHz��y+20 to y+30�- 60�1 MHz��y+30 to 12750�- 60�3 MHz��NOTE 1:   Average responding instruments shall be used to measure the e.i.r.p. values.  Further study is required on the measurement time except for the band where Note 2 applies.

NOTE 2:  Averaged over 20 ms.

NOTE 3: Linearly interpolated in dBW vs. Frequency

NOTE 4:  The value of y corresponds to the upper band edge of the allocation.�� *The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1980-2010 MHz in all Regions and in the band 2010-2025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.

�

Table 2B-B2

Maximum unwanted emissions for mobile earth stations, within the�1 980 - 2 025 MHz allocations*

Frequency offset�NOTE 1�Carrier-on��(kHz)�e.i.r.p. (dBW)�(NOTE 2)�Measurement Bandwidth�(kHz)��[0 to 70]�[-6 to -20]�[30]��[70 to 600]�[-20 to -28]�[30]��[600 to 2000]�[-28 to -45]�[30]��[2000 to 5000]�[-45 to -69]�[30]��[5000 to 30 000]�[-69]�[30]��NOTE 1:  Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:  Linearly interpolated in dBW vs. frequency offset��* The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1980-2010 MHz in all Regions and in the band 2010-2025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.



Table 2B-B3

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.



�ATTACHMENT 4

(Source: Document 8D-SRG/3, Canada)

Proposed Revisions to 

preliminary draft new recommendation ITU-R M.[8D/xz]

essential technical requirements of mobile earth stations �for global non-geostationary mobile-satellite SERVICE �in the bands 1 - 3 ghz

(Question ITU-R 210/8)

1.	Introduction

	At the October/November 1996 meeting of Working Party 8D a Preliminary Draft New Recommendation (PDNR) on "Essential Technical Requirements of Mobile Earth Stations for Global non-Geostationary Mobile Satellite Service in the Bands 1-3 GHz"  (Doc. 8D/TEMP/144) was developed.  

	Working Party 8D was unable to reach agreement on some elements of the maximum unwanted emissions as given in Table A1 of Annex 1,  and it was agreed to form a special rapporteurs group which would make every effort to resolve the outstanding issues of Annex 1. Canada has undertaken a study of the various requirements of both the radionavigation satellite and mobile satellite interests, and proposes a set of unwanted emission values, implementation schedule, and further studies, which would satisfy the requirements of each service.

2.	Review of Radionavigation Satellite and MSS Issues

	In reviewing the issues which were discussed at WP 8D, it was noted that the major difficulty was in Table A1, and specifically the band below 1610 MHz where the Radionavigation Satellite (RNS) service has operations which require protection. The intention is to accommodate MSS systems without causing harmful interference to and without compromising the integrity of the RNS service. The RNS services (GPS and GLONASS) are operating in portions of the band below 1610 MHz. ICAO is studying the implementation of a Global Navigation Satellite System (GNSS). On the other hand it was noted that GNSS is still under evaluation and development, with a currently foreseen implementation date of 2005 for CAT II and III precision approaches.

	The Mobile Satellite Service (MSS) has since WARC-92 been planning the implementation of non-GSO MSS systems in the 1610-1626.5 MHz band.  Many such non-GSO MSS systems are currently under development and will be implemented before the year 2000. The MSS system operators are conscious of the need to protect the RNS services in the adjacent bands. However terminal manufacturers are constrained by the technical limitations of manufacturing viable terminals with very stringent unwanted emission specifications. The Recommendation should also  take into account the fact that mobile earth station (MES) terminals operating in the upper part of the band, 1621.35-1626.5 MHz, will be capable of meeting more stringent unwanted emission values in the bands below 1610 MHz,  while those terminals operating in the lower part of the 1610-1621.35 MHz band will have more difficulty in meeting the same stringent levels. 

�Proposed Revision to the PDNR

	In developing the Canadian  proposal the following points were considered;

·	In order to take into account the practical differences in designing MES terminals for the upper and lower portions of the 1610-1626.5 MHz band the unwanted emission values in the Recommendation should be specified in terms of the operating band of the MES terminal, with a time phased implementation schedule. 

·	Table A1 be revised to address only the bands of interest vis-a-vis the interference into specific services, since existing Recommendation ITU-R SM329-6 already contains the general spurious emission levels  applicable to all services.  Therefore it is proposed that the PDNR apply to frequencies starting at 1559 MHz and extending up to 1646.5 MHz .

·	An average rather than peak hold measurement technique should be used for the values given in Table A1. Further study is required on the averaging time.

·	For MES terminals operating in the lower portion of the band (1610-1621.35 MHz) the unwanted emission value of -54 dBW/MHz would apply in the band 1590-1605 MHz till the year 2005  at which time the unwanted emission value of -64 dBW/MHz would be observed. MES terminals that are designed to meet the -54 dBW/MHz value will, after 1 January  2005, operate on those channels which will meet the -64 dBW/MHz value in the 1590-1605 MHz band. 

·	The date of 2005 could be extended if ICAO defers the implementation of the GNSS for CAT II or III precision approaches.

·	The radionavigation service would review further the -64 dBW/MHz unwanted emission value in light of the operational experience in implementing GNSS with the view of determining whether higher unwanted emission levels are tolerable, and the MSS would continue its development of techniques to reduce further the unwanted emissions values below -64 dBW/MHz.  

·	Notes 2, 4,6,7,and 8 have been deleted as a consequence of the proposed revisions to Table A1.

The attached revised Table A1 takes into account the above points as well as other related revisions. The attached Table A1 should replace the existing Table A1 in Doc. 8D/TEMP/144.   Consequently Annexes 2A and 2B could be deleted.









�Attachment 



proposed revisions to Table A1 OF dOC. 8d/TEMP/144

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�-70

(NOTE 3bis)

(NOTE 4)�1 MHz��1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�(NOTE A, Bbis,D)

(NOTE 3bis)

(NOTE 4)�1 MHz��1 590 - 1 600

1 600 - 1 605

(NOTE 5)(NOTE 6)�(NOTE A,B,D)

(NOTE 3bis)

(NOTE 7) 

(NOTE 8)�1 MHz

(NOTE C)������1 605 - 1 610

(NOTE 6)�(NOTE 1)

(NOTE 7)�1 MHz

30 kHz��1 610 - 1 626.5

[NOTE 2]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�-60�300 kHz��1 646.5 -1666,5�-60�1 MHz��1666.5 - 2200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���

�NOTE A : A value of -70 dBW/MHz will apply to MES terminals operating in the 1621.35-1626.5 MHz band.

NOTE B: A value of -54 dBW/MHz will apply to MES terminals operating in the 1610-1621.35 MHz before 1 January 2005, and a value of -64 dBW/MHz will apply after 1 January  2005. 

NOTE Bbis: In the frequency band 1577.42 to 1590 MHz a range of values of -70 to -54 dBW/MHz before 1 January 2005, and -70 to -64 dBW/MHz after 1 January 2005, linearly interpolated in dBW vs. Frequency.

NOTE C: Measurement bandwidths less than 1 MHz (e.g.100 kHz or 300 kHz) is allowable provided power integration is used.

NOTE D: Further study should be undertaken by ITU-R WP 8D of the values in Note B and Bbis taking into account the RNS experience in the implementation of GNSS, and the feasibility of the MSS systems to develop MES’s which will meet lower eirp values.

NOTE E: The date of 1 January 2005 in Note B may be extended taking into account the implementation of the aeronautical GNSS system.

NOTE F: An average measurement method shall be used to measure the above eirp values. Further study is required on the averaging time.

NOTE G: The unwanted emission levels outside of the above specified bands should meet the levels given in Recommendation ITU-R SM329-6.

_______________________________________________________________

NOTE 1: A range of values of -69 to -19 dB(W/30kHz) before 1 January 2005, and -79 to -19 dB(W/30 kHz) after 1 January 2005, linearly interpolated in dBW vs. Frequency 

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610 - 1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 - 1 620.6 to 1 626.5 MHz;

from 1 999 - 2 005 – 1 614.4225 to 1 626.5 MHz;

from 2 005 - 1 610. to 1 626.5 MHz ]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] 

NOTE 3: Averaged over 20 mS

NOTE 3bis: [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to -70.

NOTE 5: The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6: The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7: The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1 590-1 610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8: The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610.0 to 1 626.5 MHz shall not exceed the limits in Tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�ATTACHMENT 5

(Source: Document 8D-SRG/4, UK)

Proposed Revisions to 

Proposed Revisions to: Essential Technical Requirements of MESs

for Global N-GSO MSS in the Bands 1 - 3 GHz

1	Introduction

The October meeting of WP8D formulated Preliminary Draft New Recommendation (Doc. 8D/TEMP/144) on the above topic, for completion at a meeting of the special rapporteurs group. This paper proposes a number of modifications to the original preliminary draft, within the terms of reference of the group; the aim of the modifications is to improve the document to the degree necessary for acceptance as a new Recommendation.  This document does not address the protection requirements of the GLONASS system at 1.6 GHz. However, the unwanted emission limits given in Table A1 of the document for the bands 1577.42 - 1610 MHz are not considered sufficient to protect the GLONASS system and a solution to this matter is needed if this document is to be adopted by SG8.  

2	Detailed Changes - considerings and recommends

i)	considering also (h): Remove the square brackets. This is a statement of fact, and relevant to the purpose of the recommendation.

ii)	considering also (n): Insert the reference.

iii)	considering also (o): Insert the reference.

iv)	Insert “considering also (o bis) that there are NGSO MSS systems advanced published that may be implemented using CDMA technologies at 2 GHz, but insufficient technical details are available to develop an emissions mask at this time.” (See point 5(vi)).

v)	considering also (p): Delete square brackets.

vi)	Insert a new footnote to recommends (1):�“ that the essential technical requirements of MES terminals of global NGSO MSS systems1 in the bands ...�1 This recommendation does not contain an emission mask at 2 GHz for CDMA systems or systems of the satellite component of FPLMTS. However, these may be developed at a later date.” (See point 5(vi)).

vii)	recommends (1a): Remove [national]. The purpose of the recommendation is to facilitate uniform type approval requirements in all administrations.

viii)	recommends (1a bis): Remove square brackets. The spirit of the GMPCS MoU is that the type approval procedure should satisfy the technical requirements of the national licensing procedures.

ix)	recommends (3): Insert the reference.

3	Detailed Changes - Annex 1

i)	To clarify the emission limits where a transition occurs, the following text should be inserted at the beginning of Annex 1:�“...The tables on the following pages of this Annex summarise the maximum unwanted emission requirements for such terminals. (Note that, wherever a change of limit between adjacent frequency bands occurs, it is recommended that the lower of the two limits shall apply at the transition frequency). In addition to these ...”_

�4	Detailed Changes - Tables B1 - B5

For Table B1:

i)	 Delete final (empty) column. This is no longer used in this recommendation.

ii)	 Ranges 1559 - 1610 MHz, 1610 - 1620.6 MHz: Combine into one range (1559 - 1620.6 MHz) and use the value -70 dBW/MHz. This meets the stated protection value for GPS / GLONASS, and does not in any way hinder the development of terminals operating in the range 1980 - 2025 MHz.

iii)	The limits for CDMA are removed from the table. (See point 5(vi)).

iv)	Note (3) becomes Note (1), and the text is changed to agree with that of Table A1.

v)	To resolve the problem of differing allocations between Regions 1 and 3, and Region 2, the following solution is offered: Remove the square brackets around 2010 - 2030 MHz values; insert an auxiliary table (B1 bis), shifting all ranges above 2010 MHz up by 15 MHz; insert an explanatory footnote. The text for the two tables thus becomes:

TABLE B1*

Maximum unwanted emissions of TDMA carriers operating within the band�1 980 - 2 010 MHz in all Regions

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth

���TDMA

carriers�CDMA

carriers

(NOTE1)�TDMA

carriers�CDMA

carriers

��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1559�- 60�3 MHz��1 559 - 1 620.6�-70

(NOTE 21)�1 MHz

��1 620.6 - 1 950�- 60 �3 MHz��1 950 - 1 960�- 60�1 MHz��1 960 - 1 970�- 60�300 kHz��1 970 - 1 975�- 60�100 kHz��1 975 - 1 978�- 60�-64 to -40�30 kHz�100 kHz��1 978 - 1 980�The levels in Table B3 or Table B4, as appropriate, for the frequency offset 0  2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010�N/A�N/A��2 010 - 2 012�The levels in Table B3 or Table B4, as appropriate, for the frequency offset 0  2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�- 60�-40 to -64�30 kHz�100 kHz��2 015 - 2 020�- 60�100 kHz��2 020 - 2 030�- 60�300 kHz��2 030 - 2 040�- 60�1 MHz��2 040 - 12 750�- 60�3 MHz��NOTE 1: Linearly interpolated in dBW vs. Frequency

NOTE 21: Averaged over 20 ms.���TABLE B1 bis*

Maximum unwanted emissions of TDMA carriers within the band�2 010 - 2 025 MHz in Region 2

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth

���TDMA

carriers�CDMA

carriers

(NOTE1)�TDMA

carriers�CDMA

carriers

��0.1 - 30�(See Table B1)�(See Table B1)��30 - 1 000�(See Table B1)�(See Table B1)��1 000 - 1559�(See Table B1)�(See Table B1)��1 559 - 1 620.6�(See Table B1)�(See Table B1)��1 620.6 - 1 950�(See Table B1)�(See Table B1)��1 950 - 1 960�(See Table B1)�(See Table B1)��1 960 - 1 970�(See Table B1)�(See Table B1)��1 970 - 1 975�(See Table B1)�(See Table B1)��1 975 - 1 978�(See Table B1)�(See Table B1)��1 978 - 1 980�The levels in Table B3 or Table B4, as appropriate, for the frequency offset 0  2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 025�N/A�N/A��2 025 - 2 027�The levels in Table B3 or Table B4, as appropriate, for the frequency offset 0  2 MHz shall apply from 2 025 to 2 027 MHz��2 027 - 2 030�- 60�-40 to -64�30 kHz�100 kHz��2 030 - 2 035�- 60�100 kHz��2 035 - 2 045�- 60�300 kHz��2 045 - 2 055�- 60�1 MHz��2 055 - 12 750�- 60�3 MHz��NOTE 1: Linearly interpolated in dBW vs. frequency

NOTE 21: Averaged over 20 ms.��*Explanatory footnote: The values given in Table B1 should apply to all emissions from terminals operating within the allocation 1980 - 2010 MHz in all three Regions. Recognising that in Region 2 the MSS allocation is 1980 - 2025 MHz, and that the terminals will require free-circulation in all Regions, Table B1 bis specifies the maximum emissions whilst operating in the band 2010 - 2025 MHz.



For Table B3:



vi)	Delete Table B3. The values in square brackets have been debated at some length within Europe, but they may not be compatible with adjacent band applications such as terrestrial FPLMTS. Given that the detailed technical information required for a compatibility study to be carried out between CDMA satellite systems and other mobile systems is not available, it is recommended to remove the table at this time

5	Conclusion

The modifications outlined here are proposed for inclusion in the final draft recommendation. It should be noted that these may also be applied to the corresponding tables of Annex 2, should that annex be used as the basis for developing the Recommendation.

�ATTACHMENT 6



(Source: Corr.1 to Document 8D-SRG/5, Russian Federation)



PROTECTION OF RECEIVERS IN THE RADIONAVIGATION-SATELLITE SERVICE SYSTEMS FROM INTERFERENCE PRODUCED BY EARTH STATIONS IN MOBILE-SATELLITE SERVICE SYSTEMS



Introduction

Working Party 8D’s  Sixth Meeting (Geneva, 29 October � 8 November 1996) set up a Special Rapporteurs Group to assist in the preparation of a draft new Recommendation “Essential Technical Requirements of Mobile Earth Stations for Non-Geostationary Mobile-Satellite Service in the Bands 1 - 3 GHz”. The Draft proposes requirements for Mobile Earth Stations (MES) that affect interests of users in the Radionavigation-Satellite Service (RNSS) systems.

The Sixth Meeting also adopted Draft New Question “Spurious Emission Limits” (Doc.8D/TEMP/100(Rev.1)) that includes, in particular, determination of practical spurious emission levels that can be achieved by the Mobile-Satellite Service in its various bands. The studies of this Question should be conducted with appropriate regards of requirements for MES unwanted emissions defined in the discussed preliminary draft new Recommendation.

The document presented by the Russian Federation deals with justification of limitations required for MES operation and includes proposals for modification of the preliminary draft new Recommendation.

1. Regulatory Provisions Related to Protection of the RNSS Systems

Systems in the Radionavigation Service including Radionavigation-Satellite Service (RNSS) provide navigation support for aeronautical, maritime and land users and the systems constitute one of the essential elements for ensuring safety of their traffic. The ITU’s Radio Regulations (RR) provisions grant them specific protection from interference emissions from stations of other services.

S4.10 (RR 953) states that:

 “ Members recognize that the safety aspects of radionavigation and other safety services require special  measures to ensure their freedom from harmful interference; it is necessary therefore to take this factor into account in the assignment and use of frequencies” ��Since  unwanted emissions produced by newly notified in the ITU stations of other radioservices (MSS including) to which adjacent bands are allocated could have potential of harmful interference to the RNSS systems which are already operate and were previously notified at the ITU then it should be taken into consideration that subject to S4.5 (RR 343) :

"The frequency assigned to a station of  a given service shall be separated from the limits of the band allocated to this service in such a way that, taking account of the frequency band assigned to a station,   no harmful interference is caused to services to which frequency bands immediately adjoining are allocated" ���2. The Problems of Sharing between  RNSS and MSS

WARC-92 allocated additional bands for MSS in certain frequency ranges. Specifically, such allocations were made on a primary basis in the frequency band  1610 - 1626.5 MHz (Earth-to-space) in all the three Regions. At the time of those allocations in the 1.6 GHz band two global satellite systems (GPS and GLONASS) were notified at the ITU and operated within the framework of the RNSS. When the frequency bands were allocated for the MSS the conditions for sharing between MESs and the RNSS receivers had not been specified ultimately.

Due to a global nature of the RNSS and MSS systems as well as availability of mobile users it is not practical to maintain coordination distances between them. Employment of omnidirectional antennas in the systems of those services excludes interference spatial discrimination. Such a position resulted in requirement for working out limitations and specifications on the MES operation in the frequency bands used by the RNSS systems.

GPS and GLONASS systems now operating in the RNSS need protection from the MESs emissions. It should be mentioned that GPS system receivers could be affected only by MES unwanted emissions. In contrast, interference to the GLONASS receivers could be produced both by basic (during co-frequency operation) and by unwanted (during operation in unoverlapping frequency bands) MES emissions. Thus the problem of sharing between the GLONASS system and the MSS systems is more pressing and only this system will be discussed hereafter .

3. Primary Directions of the GLONASS  System Development

The GLONASS  system was registered at the ITU in 1988 and formally brought into regular operation in 1993.

In 1988 the Soviet Union made a proposal to the International Civil Aviation Organization (ICAO) offering an international applications of the GLONASS system navigation sphere.

In March 1996 the 147-th Session of  the ICAO Council decided to incorporate the GLONASS system as part of the advanced international Global Navigation Satellite System (GNSS). 

Estimations undertaken by the ICAO experts (GNSS Panel) showed that only joint operation of GLONASS and GPS systems within the GNSS could ensure high-precision position-fixing with concurrent required integrity of the GNSS as essential provision for flight safety.

In addition to application of the GLONASS system for aeronautical navigation it is also planned for operation to ensure navigation of maritime and land mobile users. Now Russian Federation undertakes harmonization of standards being developed by the International Maritime Radiotechnical Commission (RTCM) at the International Maritime Organization (IMO) to operate differential GLONASS and GPS systems for maritime navigation. 

To provide electromagnetic compatibility of the GLONASS system in the 1.6 GHz band with the Radioastronomy and Mobile-Satellite Services the GLONASS System Frequency Plan is now under modification. The modification is to be undertaken in three stages [1].

        Up to 1999 the GLONASS system will use operational channels labeled 0...12 and 22...24. Channels labeled 13, 14 and 21 (carrier frequencies 1609.3125 MHz, 1609.875 MHz and 1613.8125 MHz) will be used only on an exceptional basis. Besides, replacement satellites will operate channels labeled (-7) ... (-1) (carrier frequencies from 1598.0625 MHz to 1601.4375 MHz). The total band of operational frequencies used by the GLONASS system at the stage will be 1597.5115 - 1616.011 MHz for Standard Accuracy Signal (SAS) and 1592.9525 - 1620.61 MHz for Precision Accuracy Signal (PAS).

�At the second stage (1999 - 2005) channels labeled 0...12 will be used in the GLONASS system. Channel labeled 13 (carrier frequency 1609.3125 MHz) will be used only on exceptional basis. Replacement satellite would also operate in channels labeled     (-7) ...(-1). The total band of operational frequencies used by the GLONASS system at the stage will be 1597.5115 - 1609.261 MHz for SAS-signal and 1592.9525 - 1613.86 MHz for PAS-signal.

After 2005 the GLONASS system will use channels labeled (-7)...4.  Channels labeled 5 and 6 (carrier frequencies 1604.8125 MHz and 1605.3750 MHz) would be used as technical channels (for launch and tests) when satellites are over the Russian territory. The total band of operational frequencies used by the GLONASS system at the stage will be 1597.5115 - 1604.761 MHz for SAS-signal and  1592.9525 - 1609.36 MHz for PAS-signal.

Up to 2005 existed would be the overlapping of the frequency bands allocated to the MSS systems and used by the GLONASS system (1610-1620.61 MHz up to 1999 and 1610-1613.86 MHz up to 2005) with probability of causing interference to GLONASS receivers from primary MES emissions. After 2005 GLONASS receivers would be affected by interference originated from unwanted MSS earth stations emissions in the course of operation in unintersecting frequency bands. Thus requirements emerge to limit primary and unwanted MES emissions for protecting GLONASS receivers.

4. Justification of Required limitations for MES emissions

4.1.  Probable Scenarios of Interference

To estimate probable interference from MSS earth stations the following scenarios of  GLONASS receivers operation by aeronautical, maritime and land users were considered. 

For Aeronautical Users

Based on the GNSS concept the navigation support tasks would be solved at [2]:

	 en-route and pre-approach area flight;

	 non-precision and categorized approach.

Table 

Specifications for Navigation Aids application

Flight stages to be supported by the GNSS�Minimal 

altitude, m�References��En-route flight�150� [3]��Pre-approach zone flight �150� [3]��Approach and landing

	non-precision

	categorized ( Category I)�

76.0

61.0�

 [4]

 [4]��Analysis of data shown in Table 1 results in identifying probable interference scenarios  emerging in the course of GNSS and MSS systems operation. 

�Scenario 1 

During an aircraft en-route flight at the minimal altitude MSS single users may stay at a distance of up to 150 m from the aircraft (e.g., when roads or small inhabited areas are located directly under the aircraft path). In such a case the GLONASS receiver antenna gain would be (-6) dB in the direction of the interference signal.

Scenario  2

When flying in an approach  zone at the minimal altitude an aircraft may maneuver (roll angle would be ( 25( and pitch angle would be -1(...+5(). In such a case MSS single users may stay at a distance of up to 150 m from the aircraft, The GLONASS user terminal antenna gain in the direction to an interference signal is 0 dB.

Scenario 3

When an aircraft performs a non-precision approach MSS single users may stay at a distance of up to 75 m from the aircraft (e.g., when roads are directly below the approaching aircraft path). The GLONASS user terminal antenna gain in the direction to an interference signal is minus 6 dB.

Scenario 4

When an aircraft performs a categorized approach (Category 1) MSS single users may stay at a distance of up to 60 m from the aircraft (e.g., when roads are directly below the approaching aircraft path). The GLONASS user terminal antenna gain in the direction to an interference signal is minus 6 dB.

A probable scenario could feature a MES operating aboard an aircraft navigating by means of a GLONASS receiver. In such cases  electromagnetic compatibility between those devices should be related to intraobject compatibility of on-board avionics equipment and the present contribution does not consider such an interference scenario. 

For Maritime Users

Estimation of probable interference from MESs to GLONASS receivers located in maritime ships features a scenario when a MSS earth station operates aboard a ship navigating with a GLONASS receiver. It was assumed that distance between the GLONASS receiver antenna installed at a mast and the MSS user on the ship deck was 50 meters. The GLONASS user terminal antenna gain in the direction to an interference signal is minus 6 dB.

For Land Users

For GLONASS land users an interference scenario assumed a car-based GLONASS receiver affected by a MES transmitting from another car moving in parallel. The assumed distance between the GLONASS receiver antenna and the MES was 100 meters. The GLONASS user terminal antenna gain in the direction to an interference signal is 0 dB.

4.2. Justification of Limitations on MES Primary Emissions in the GLONASS band

The frequency bands 1610 - 1620.61 MHz (up to 1999) and 1610 - 1613.86 MHz �(up to 2005) will be used by the GLONASS system on the primary basis to support aeronautical users subject to S5.366 (RR 1 732). Therefore justification of limitations on the MES primary emissions in the frequency band 1610 - 1626.5 MHz was conducted in relation to interference scenarios for aeronautical users.

When estimating C/I protection ratio deficit for the GLONASS receivers the Globalstar (CDMA) and Iridium (TDMA) terminals were used as typical MESs. Table 2 shows assumptions for the above scenarios of interference produced by MESs into GLONASS aeronautical receivers.

�The protection ratio deficit Def(C/I)  estimation for GLONASS receivers was as follows :

1.	C/I ratio at the input (front end) of the GLONASS navigation receiver was calculated as: 

C/I = min  - G(�symbol 113 \f "Symbol" \s 12�q�) - Pi - Gi + L - N - K, 

where

K - a factor of relation between signal and interference frequency bands:

			K = 10 * lg(Bw/Bi), 	for  Bi > Bw,

			K = 0 			for  Bi  ( Bw.

2.	The deficit of protection ratio for the GLONASS receiver was calculated as :

Def(C/I) = (C/I)per - C/I. 

The results are shown in Table 3.



Table 2

Assumptions used for estimating the interference levels to navigation receivers of the GLONASS aeronautical users



Parameter�

Parameter

symbol�

Scenarios of interference to aeronautical users����1�2�3�4��Minimum level of the GLONASS satellite signal at the navigation receiver input, dBW�min�-161��Permitted C/I level at the navigation receiver input for SAS (PAS), dB �(C/I) per�-15 (-25)��Antenna gain for the GLONASS navigation receiver in the direction of interference source, dB�G(�symbol 113 \f "Symbol" \s 12�q�)�-6�0�-6�-6��Average path losses between the GLONASS receiver antenna and interference sources, dB�

L�

80�

80�

74�

72��Factor of multiple interference sources, dB�N�0��Globalstar/Iridium transmitting earth station power, dBW�Pi�-2.0 / 5.0��Globalstar/Iridium MES antenna gain, dB�Gi�-1.0 / 1.0��GLONASS signal bandwidth for SAS(PAS), kHz�Bw�1022 (10220)��Globalstar/Iridium interference signal bandwidth, kHz�Bi�1230/31.5���Table 3

Calculations results of (Def (/I)) at the input of GLONASS aeronautical user receiver�for SAS (PAS), dB

Interfering�Interference scenarios for aeronautical users��system����1�2�3�4��Iridium�66 

(56)�72 

(62)�72 

(62)�74 

(64)��Globalstar�56.2 

(47)�62.2 

(53)�62.2 

(53)�64.2 

(55)��Analysis of results presented in Table 3 shows that in case of co-frequency operation the level of interference produced by MSS earth stations at the receiver input would significantly exceed the permitted level.

Due to that it would be appropriate to put MSS systems into operation in the frequency band 1610-1626.5 MHz with relevant regards to the modifications of the GLONASS System Frequency Plan and operational lifetime of the developed navigation receivers (10 years).

Based on actual amplitude-frequency characteristics of the GLONASS receivers (orthogonality coefficient = 1.3 for -40 dB level) the additional protection band is required between the frequency bands used by GLONASS receivers and MSS transmitters.

Based on the above the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

The above limitations should be observed in-line with shown below values for unwanted emissions of the MSS earth stations out of operational frequency band.

4.3. Justification of Limitations on MES Unwanted Emissions in the GLONASS band

Justification of  limitations on the MES unwanted emissions in the GLONASS frequency band the above interference scenarios for all user types were used. Permitted value of e.i.r.p. for MES unwanted emissions was estimated using the following formula :

W = min  - (C / I) per - G(�symbol 113 \f "Symbol" \s 12�q�) + L - N.

Assumptions and calculation results are presented in Table 4.

�Table 4

Calculation of permitted levels for unwanted emissions produced by the�MSS transmitting earth stations



Parameter�

Parameter

symbol�Scenarios of interference

 to various users

����For aeronautical�For�For����1�2�3�4�maritime�land��Minimum level of the GLONASS satellite signal at the navigation receiver input, dBW�

min�

- 161��Permitted C/I ratio specified for  the receiver in 1 MHz bandwidth, dBW/MHz �

(C/I) per�

-15��Antenna gain for the GLONASS navigation receiver in the direction of interference source, dB�G(�symbol 113 \f "Symbol" \s 12�q�)�-6�0�-6�-6�-6�0��Average path losses between the GLONASS receiver antenna and interference sources, dB�

L�

80�

80�

74�

72�

70.5�

76.5��Factor of multiple interference sources, dB�

N�

0��Permitted value for e.i.r.p. of  the MSS transmitters unwanted emissions in 1 MHz bandwidth, dBW/MHz�

W�

-60�

-69�

-66�

-68�

-69�

-69.5��Thus taking into account a staged modification of the GLONASS Frequency Plan and GLONASS receiver operational lifetime the maximum possible level of MES unwanted emissions in the GLONASS band should not exceed :

 minus 70 dBW in 1 MHz  	in the band 1592.9525 - 1620.61 MHz  up to 1999;

				in the band 1592.9525 - 1613.86 MHz from 1999 to 2008;

				in the band 1592.9525 - 1609.36 MHz  after  2008.

Conclusions

1. The GLONASS system usage in the Radionavigation-Satellite Service and specifically in the advanced international Global Navigation Satellite System (GNSS) for navigation support of aircraft and maritime ships as well as for land vehicle position-fixing stipulates the requirements for comprehensive search and universal implementation of arrangements for protecting the GLONASS users from interference produced by other radioservices.

2. Use of the frequency band 1610-1626.5 MGz by terminals MES should be carried out in view of protection GLONASS receivers. Therefore the MES should not operate in the following frequency bands:

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

3. The maximum possible level of MES unwanted emissions in the GLONASS band should not exceed :

 minus 70 dBW in 1 MHz  	in the band 1592.9525 - 1620.61 MHz  up to 1999;

				in the band 1592.9525 - 1613.86 MHz from 1999 to 2008;

				in the band 1592.9525 - 1609.36 MHz  after  2008.

�It is worth mentioning that the interference scenarios discussed in the contribution deal with probability of interference to GLONASS receivers from single sources. It is obvious that real situations would feature the factor for interference sources (N)  that would differ from 0.

4. Based on the above it is proposed to modify Annexes 1, 2a and 2 b of the PDNR “Essential Technical Requirements of Mobile Earth Stations for Non-Geostationary Mobile-Satellite Service in the Bands 1 - 3 GHz “. The proposed wording is presented in the Supplement to the present contribution.

__________________________________________
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Modifications to Annex 1

ANNEX 1

Essential Technical Requirements of MES for Global NGSO MSS �Systems in the bands 1 - 3 GHz

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

These requirements are:

	restrictions on operation in the frequency band 1610 - 1626.5 MHz up to 2008;

	requirements for the MSS terminals unwanted emissions specified in the below tables;

	requirements for automatic shut-off features of MSS terminals.

Restrictions on operation in the frequency band 1610 - 1626.5 MHz:

The frequency band 1610-1626.5 MHz should be used by MES terminals ensuring required protection of  GLONASS receivers. Therefore the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a ( b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

�

Table A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz (NOTE 2)

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�[TBD] 

(NOTE 3bis)

(NOTE 4)�1 MHz��1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�[TBD]

(NOTE 3bis)

(NOTE 4)�1 MHz��[1 590 - 1 600

1 600 - 1 605]

(NOTE 5)(NOTE 6)�[TBD]

(NOTE 3bis)

(NOTE 7) 

(NOTE 8)�1 MHz��[1 605 - 1 610]

(NOTE 6)�[TBD]

(NOTE 1)

(NOTE 7)�1 MHz��1590 - 1610�-70�1 MHz��1 610 - 1 626.5

[ ( NOTE 2 ) ]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 -1666,5�- 60�1 MHz��1666.5 - 2200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���[NOTE 1: A range of values of -69 to -19 dB(W/30 kHz), linearly interpolated in dBW vs. Frequency, was proposed for this frequency range.]

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610 - 1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 - 1 620.6 to 1 626.5 MHz;

from 1 999 - 2 005 – 1 614.4225 to 1 626.5 MHz;

from 2 005 - 1 610. to 1 626.5 MHz]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] 

NOTE 2: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.���

ii)	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following bands:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

NOTE 3: Averaged over 20 mS

NOTE 3bis: [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to -70.

NOTE 5: The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6: The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7: The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1 590-1 610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8: The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610,0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�Table A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely or partially contained in the frequency band 1 618.25 to 1 626.5 MHz (NOTE 4) (NOTE 5)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38.5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES.

NOTE 5: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the frequency band 1618.25-1623.0 MHz   up to 1999;

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following bands:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

��

�Table A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely contained in the frequency band 1 610.0 to 1 618.25 MHz (NOTE 5)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES

	NOTE 5: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1618.25 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following bands:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

���Table A4

Maximum unwanted emissions of MES carriers within the assigned band of CDMA carriers�(NOTE 4)

Frequency offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.

	NOTE 4: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following bands:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

��

Table A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�Table B�seq Table \* Alphabetic �C�

Maximum Unwanted emission outside the band 1 980 - 2 010 MHz*

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth����TDMA

carriers�CDMA

carriers

(NOTE[1])�TDMA

carriers�CDMA

carriers���0.1 - 30�- 66�10 kHz���30 - 1 000�- 66�100 kHz���1 000 - 1559�- 60

�3 MHz

���[1 559 - 1 610]�[-70]

See NOTE 3�1 MHz���[1 610 - 1 620.6]�[-70]�1 MHz���[1 620.6 - 1 950]�- 60

 �3 MHz

���1 950 - 1 960�- 60�1 MHz���1 960 - 1 970�- 60�300 kHz���1 970 - 1 975�- 60

�100 kHz���1 975 - 1 978�- 60�-64 to -40�30 kHz�100 kHz���1 978 - 1 980�The levels in Table B2 or Table B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010

(NOTE 2)�N/A�N/A���[2 010 - 2 012�The levels in Table B2 or Table B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�- 60�-40 to -64�30 kHz�100 kHz���2 015 - 2 020�- 60�100 kHz���2 020 - 2 030]*�- 60�300 kHz���2 030 - 2 040�- 60�1 MHz���2 040 - 2600�- 60�3 MHz���2 600 - 12 750�-60�3 MHz���NOTE 1: Linearly interpolated in dBW vs. frequency

NOTE 3: Average��*Editor’s NOTE: It is noted that there is a Region 2 co-primary allocation to the MSS in the band 2 010 - 2 025 MHz. Terminals operating in this band could have main emissions which would not be consistent with the values in this Table. This issue must be addressed in the final version of this table.

�Table B2

Maximum unwanted emissions of TDMA carriers within the 1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Measurement bandwidth�(kHz)���0 to 166�0 - (offset ( 55/166)�3 kHz���166 to 575�- 55�3 kHz���575 to 1 175�- 60�3 kHz���1 175 to 1 525�-50 - ((offset - 1 175) ( 5/350)�30 kHz���1 525 to 30 000�- 55�30 kHz���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.��

Table B3

Maximum unwanted emissions of CDMA carriers within the 1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p. (NOTE 2)�(dBW)�Measurement bandwidth�(kHz)���[0 to 70]�[- 6 to - 20]�[30]���[70 to 600]�[- 20 to - 28]�[30]���[600 to 2 000]�[- 28 to - 45]�[30]���[2 000 to 5 000]�[- 45 to - 69]�[30]���[5 000 to 30 000]�[- 69]�[30]���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	Linearly interpolated in dBW vs frequency offset.��Table B4 

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�Modifications to Annex 1

ANNEX 2A

Essential technical requirements of MES for global NGSO MSS �systems in the bands 1 - 3 GHz using TDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using TDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

These requirements are:

	restrictions on operation in the frequency band 1610 - 1626.5 MHz up to 2008;

	requirements for the MSS terminals unwanted emissions specified in the below tables;

	requirements for automatic shut-off features of MSS terminals.

Restrictions on operation in the frequency band 1610 - 1626.5 MHz:

The frequency band 1610-1626.5 MHz should be used by MES terminals ensuring required protection of  GLONASS receivers. Therefore the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.



Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems

ii)	when a ( b, 1 nominal carrier frequency for narrow-band systems, or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

Table 2A-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz and the band �1 626.5 to 1 628.5 MHz using TDMA Access Technique (NOTE 2)

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�[TBD] 

(NOTE 3bis)

(NOTE 4)�1 MHz��1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�[TBD]

(NOTE 3bis)

(NOTE 4)�1 MHz��[1 590 - 1 600

1 600 - 1 605]

(NOTE 5)(NOTE 6)�[TBD]

(NOTE 3bis)

(NOTE 7)

(NOTE 8)�1 MHz��[1 605 - 1 610]

(NOTE 6)�[TBD]

(NOTE 1)

(NOTE 7)�1 MHz��1590 - 1610�-70�1 MHz��1 610 - 1 626.5

[ ( NOTE 2 ) ]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1 628.5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 -1 666.5�- 60�1 MHz��1 666.5 - 2 200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���

[NOTE 1: A range of values of -69 to -19 dB(W/30 kHz), linearly interpolated in dBW vs. frequency, was proposed for this frequency range.]

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610-1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 – 1 620.6 to 1 626.5 MHz;

from 1 999-2 005 – 1 614.4225 to 1 626.5 MHz;

from 2 005 – 1 610. to 1 626.5 MHz]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] 

NOTE 2: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following bands:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

NOTE 3: Averaged over 20 mS

NOTE 3bis: [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to -70.

NOTE 5: The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6: The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7: The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1 590 - 1 610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8: The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��Specification:

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610.0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�Table 2A-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4) (NOTE 5)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES

NOTE 5: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the frequency band 1618.25-1623.0 MHz   up to 1999;

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following band:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

���Table 2A-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz (NOTE 5)

Frequency Offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS 	system operating in another assigned band within the band 1 610 to 1 626.5 MHz The 	frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within 	the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 	reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to 	protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 	produced by the MES.

NOTE 5: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1618.25 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 	dBW in 1 MHz  in the following bands:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;���Table 2A-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers (NOTE 4)

Frequency offset

(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 	reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.

NOTE 4: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW 	in 1 MHz  in the following frequency bands :

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

��

Table 2A-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�Table 2A-B1

Maximum Unwanted emission outside the band 1 980 - 2 010 MHz* �using TDMA Access Technique

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth����TDMA�carriers�TDMA�carriers���0.1 - 30�- 66�10 kHz���30 - 1 000�- 66�100 kHz���1 000 - 1559�- 60

�3 MHz

���[1 559 - 1 610]�[-70]

See NOTE 3�1 MHz���[1 610 - 1 620.6]�[-70]�1 MHz���[1 620.6 - 1 950]�- 60

 �3 MHz

���1 950 - 1 960�- 60�1 MHz���1 960 - 1 970�- 60�300 kHz���1 970 - 1 975�- 60

�100 kHz���1 975 - 1 978�- 60

�30 kHz

���1 978 - 1 980�The levels in Table 2A-B2 or Table 2A-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010

(NOTE 2)�N/A�N/A���[2 010 - 2 012�The levels in Table 2A-B2 or Table 2A-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�- 60

�30 kHz

���2 015 - 2 020�- 60�100 kHz���2 020 - 2 030]*�- 60�300 kHz���2 030 - 2 040�- 60�1 MHz���2 040 - 2600�- 60�3 MHz���2 600 - 12 750�-60�3 MHz���NOTE 1: Linearly interpolated in dBW vs. frequency

NOTE 3: Average��*Editor’s NOTE: It is noted that there is a Region 2 co-primary allocation to the MSS in the band 2 010 - 2 025 MHz. Terminals operating in this band could have main emissions which would not be consistent with the values in this Table. This issue must be addressed in the final version of this table.

�Table 2A-B2

Maximum unwanted emissions of TDMA carriers within the �1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Measurement bandwidth�(kHz)���0 to 166�0 - (offset ( 55/166)�3 kHz���166 to 575�- 55�3 kHz���575 to 1 175�- 60�3 kHz���1 175 to 1 525�- 50 - ((offset - 1 175) ( 5/350)�30 kHz���1 525 to 30 000�- 55�30 kHz���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.��Table 2A-B3

Maximum e.i.r.p. of the unwanted emissions in the �carrier-off state for TDMA systems

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation).

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�Modifications to Annex 1

ANNEX 2B

Essential Technical Requirements of MES for Global NGSO MSS systems �in the bands 1 - 3 GHz using CDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using CDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

These requirements are:

	restrictions on operation in the frequency band 1610 - 1626.5 MHz up to 2008;

	requirements for the MSS terminals unwanted emissions specified in the below tables;

	requirements for automatic shut-off features of MSS terminals.

Restrictions on operation in the frequency band 1610 - 1626.5 MHz:

The frequency band 1610-1626.5 MHz should be used by MES terminals ensuring required protection of  GLONASS receivers. Therefore the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.



Automatic Shut-off Features : The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a ( b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.”

�Table 2B-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz and the band �1 626.5 to 1 628.5 MHz using CDMA Access Technique (NOTE 2)

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�[TBD] 

(NOTE 3bis)

(NOTE 4)�1 MHz��1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�[TBD]

(NOTE 3bis)

(NOTE 4)�1 MHz��[1 590 - 1 600

1 600 - 1 605]

(NOTE 5)(NOTE 6)�[TBD]

(NOTE 3bis)

(NOTE 7)

(NOTE 8)�1 MHz��[1 605 - 1 610]

(NOTE 6)�[TBD]

(NOTE 1)

(NOTE 7)�1 MHz��1590 -1610�-70�1 MHz��1 610 - 1 626.5

[ ( NOTE 2 ) ]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1 628.5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 -1 666.5�- 60�1 MHz��1 666.5 - 2 200�-60�3 MHz��2 200 - 12750�-60�3 MHz���

[NOTE 1: A range of values of -69 to -19 dB(W/30 kHz), linearly interpolated in dBW vs. frequency, was proposed for this frequency range.]

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610 - �1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 – 1 620.6 to 1 626.5 MHz;

from 1 999-2 005 – 1 614.4225 to 1 626.5 MHz;

from 2 005 – 1 610. to 1 626.5 MHz]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] 

NOTE 2: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following frequency bands :

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

NOTE 3. Averaged over 20 mS

NOTE 3bis. [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to -70.

NOTE 5. The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6. The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7. The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1590-1610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8 The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610,0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610,0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�Table 2B-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4) (NOTE 5)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES.

NOTE 5: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the frequency band 1618.25-1623.0 MHz   up to 1999;

	the maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following bands:

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

��

�Table 2B-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz (NOTE 5)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4 The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES.

NOTE 5: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1618.25 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following frequency bands :

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

���Table 2B-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers (NOTE 4)

Frequency offset

(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.

NOTE 4: With the purposes of GLONASS system receivers protection:

	the MES should not operate in the following frequency bands :

	1610.0 - 1623.0 MHz  - up to 1999;

	1610.0 - 1615.0 MHz  - from 1999 to 2008.

	The maximum possible level of MES unwanted emissions should not exceed minus 70 dBW in 1 MHz  in the following frequency bands :

	1610.0 - 1620.61 MHz  up to 1999;

	1610.0 - 1613.86 MHz from 1999 to 2008;

��Table 2B-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state for CDMA systems

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�Table 2B-B1

Maximum Unwanted emission outside the band 1 980 - 2 010 MHz for CDMA systems*

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement bandwidth����CDMA

carriers

(NOTE[1])�CDMA

carriers���0.1 - 30�- 66�10 kHz���30 - 1 000�- 66�100 kHz���1 000 - 1 559�- 60

�3 MHz

���[1 559 - 1 610]�-70

See NOTE 3�1 MHz���[1 610 - 1 620.6]�[-70]�1 MHz���[1 620.6 - 1 950]�- 60

 �3 MHz

���1 950 - 1 960�- 60�1 MHz���1 960 - 1 970�- 60�300 kHz���1 970 - 1 975�- 60

�100 kHz���1 975 - 1 978�-64 to -40�100 kHz���1 978 - 1 980�The levels in Table 2B-B2 or Table 2B-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010

(NOTE 2)�N/A�N/A���[2 010 - 2 012�The levels in Table 2B-B2 or Table 2B-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�-40 to -64�100 kHz���2 015 - 2 020�- 60�100 kHz���2 020 - 2 030]*�- 60�300 kHz���2 030 - 2 040�- 60�1 MHz���2 040 - 2 600�- 60�3 MHz���2 600 - 12 750�-60�3 MHz���NOTE 1: Linearly interpolated in dBW vs. Frequency.

NOTE 3: Average.��*Editor’s NOTE: It is noted that there is a Region 2 co-primary allocation to the MSS in the band 2 010 - 2 025 MHz. Terminals operating in this band could have main emissions which would not be consistent with the values in this Table. This issue must be addressed in the final version of this table.

�Table 2B-B2

Maximum unwanted emissions of CDMA carriers within the �1 980 - 2 010 MHz assigned band

Frequency offset

(NOTE 1)�Carrier-on���(kHz)�e.i.r.p. (NOTE 2)�(dBW)�Measurement bandwidth�(kHz)���[0 to 70]�[- 6 to - 20]�[30]���[70 to 600]�[- 20 to - 28]�[30]���[600 to 2 000]�[- 28 to - 45]�[30]���[2 000 to 5 000]�[- 45 to - 69]�[30]���[5 000 to 30 000]�[- 69]]�[30]���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	Linearly interpolated in dBW vs frequency offset.��Table 2B-B3

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state for CDMA Systems

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth�Measurement�method��0.1 - 30�- 87�10 kHz�peak hold��30 - 1 000�- 87�100 kHz�peak hold��1 000 - 12 750�- 77�100 kHz�peak hold��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation).

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.
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PRELIMINARY DRAFT NEW RECOMENDATION ITU-R M.[8D/XZ]

essential technical requirements of mobile earth stations �for global non-geostationary mobile-satellite SERVICE �in the bands 1 - 3 ghz

(Question ITU-R 210/8)

Summary

The following PDNR was developed during the correspondence period between the March 1996 and October 1996 meetings of WP 8D, and was further developed at the October 1996 meeting of the WP. It is intended that this document would be finalized through a correspondence period, after the October 1996 meeting of the WP, and through Special Rapporteurs meeting(s). The Special Rapporteurs meeting will develop this PDNR into a DNR for consideration by WP 8D in June 1997.

During the discussions on this document, the Russian Federation expressed the view that this Recommendation may have to be split into two access technology dependent Recommendations. The meeting provisionally agreed to include in the PDNR two separate versions in order to facilitate further consideration by Administrations on means to progress this PDNR to DNR status (Annex 1 and Annexes 2A and 2B). If there is no resolution to the outstanding issues identified in Annex 1 in this Recommendation by the Special Rapporteurs meetings, then alternative methods as considered in Annexes 2A/2B must be explored to resolve the outstanding issues. 

The ITU Radiocommunication Assembly,

considering

a)	that various technically and operationally different global non-geostationary (NGSO) satellite systems in the mobile-satellite service (MSS) are planned to commence operation in the near future;

b)	that these NGSO MSS systems are expected to provide personal communications on a global basis to either hand-held or transportable MES terminals;

c)	that mobile earth stations (MES) are expected to operate with these global NGSO MSS systems in various countries and hence, the free circulation of MES terminals is an important aspect of these systems;

d)	that the free circulation of terminals among administrations is usually subject to a number of regulations including satisfactory type approval to an agreed technical standard;

e)	that there is a need for identifying the essential technical requirements for the type approval of MES terminals of global NGSO MSS systems;

f)	that there is a need to protect safety services;

g)	that the essential technical requirements should achieve an acceptable balance between equipment design and production cost and the need for effective use of the radio frequency spectrum and should be impartial with respect to all global NGSO MSS technologies, subject to the protection of other radio systems,

�considering also

[h)	that the World Telecommunication Policy Forum (WTPF-96) which addressed Global Mobile Personal Communications by Satellite (GMPCS) policy and regulatory issues, adopted Opinion No. 4, establishment of a Memorandum of Understanding (MoU) to facilitate the free circulation of GMPCS user terminals (GMPCS-MoU) which, inter alia, requested the Secretary-General to take the necessary steps to prepare a GMPCS-MoU related to the free circulation of GMPCS user terminals to facilitate the full implementation of GMPCS;]

j)	that the development of relevant ITU Recommendations could facilitate the preparation and adoptions of the GMPCS-MoU;

k)	that the identification by the ITU-R of essential technical requirements for MES terminals operating with global NGSO MSS systems would provide a common technical basis for facilitating type approval of MES terminals by various national authorities and the development of mutual recognition arrangements for type approvals of MES terminals and mutual recognition arrangements for free circulation of MES terminals among administrations;

l)	that the identification by the ITU-R of essential technical requirements for MES terminals operating with global NGSO MSS systems in the 1 to 3 GHz range would ensure that interference will not be caused to other radio services by NGSO MSS MES terminals;

m)	that other relevant technical characteristics are prescribed by the Radio Regulations that pertain to the effective use of the radio frequency spectrum by mobile earth stations;

n)	that Recommendation ITU-R [Document 1/24] contains a list of radio equipment parameters that are relevant to achieve spectrum efficiency and compatibility;

o)	that, for a particular GMPCS system, some MES equipment parameters such as EIRP and necessary bandwidth which are listed in Recommendation ITU-R [Document 1/24] but are not contained in this Recommendation, are contained in the information provided as part of the Appendix 3 (S4) submission;

considering further

[p)	that it would be necessary for NGSO MSS systems to have the capability to determine the location of the MES operating in with NGSO MSS systems in order to fulfill the relevant requirements of Resolution 25 (WRC-95) and WTPF-96 Opinion 2;]

q)	that essential technical requirements should be measurable and testable,

recommends

1	that the essential technical requirements of MES terminals for global NGSO MSS systems in the bands 1 - 3 GHz in Annex 1 should be used by administrations as a common technical basis for:

1a	establishing [national] type approval requirements for MES terminals;

[1abis	facilitating licensing of MES terminal operations under Article 24 (S18) of the Radio Regulations;]

1b	facilitating the development of mutual recognition arrangements of type approval of MES terminals;

1c	facilitating the development of mutual recognition arrangements for the free circulation and use of MES terminals;

2	that there must be a capability of the NGSO MSS system to determine the location of its operating MES terminals;

3	that administrations which, for national spectrum management purposes, require information on equipment parameters which are listed in Recommendation ITU-R [Document 1/24] but are not contained in this Recommendation, should obtain this information from the relevant Appendix 3 (S4) parameters.

�ANNEX 1

Essential technical requirements of MES for global NGSO MSS �systems in the bands 1 - 3 GHz

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a ( b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

�Table A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz �and the band 1 626.5 to 1 628.5 MHz

Frequency�Carrier-on��(MHz)�e.i.r.p.�(dBW)�Reference�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

NOTE 3bis�1 MHz��1 559 - 1 573.42�-70 

NOTE 3bis�1 MHz��1 573.42 - 1 577.42�-70 

NOTE 3�1 MHz��1 577.42 - 1 580.42�-70

NOTE 3�1 MHz��1 580.42 - 1595�NOTE 4�1 MHz��1 595 - 1 605�NOTE Z

NOTE 3bis�1 Mhz��1 605 - 1 610�NOTE 1*�1 MHz��1 610 - 1 626.5�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1628. 5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 - 1 666,5�- 60�1 MHz��1 666.5 - 2 200�-60�3 MHz��2 200 - 12 750�-60�3 MHz���NOTE 1: The e.i.r.p. in the 1 605 - 1 610 Mhz band is permitted to increase linearly (in dBW/MHz) from the value at 1605 Mhz to a maximum value of -4.

NOTE 2: Different e.i.r.p. values shall apply before and after 1 January 2005.  The U.S. is developing a time-phased approach that will protect GLONASS as part of the GNSS, at 1605 Mhz on and after 1 January 2005, but the values and associated conditions have yet to be determined. 

NOTE 3: Averaged over 20 mS

NOTE 3bis: Measurement averaging time to be determined.

NOTE 4: The e.i.r.p. in the 1 580.42 - 1 595 MHz band is permitted to increase linearly (in dBW/MHz) from -70 dBW/MHz at 1 580.42 MHz to the maximum value at 1 595 MHz.

* See RR No. S5.364 which provides an upper peak e.i.r.p. limit of

 -15dBW/4kHz at 1610 MHz.  (See also RR No. S4.5)��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610,0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�Table A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely or partially contained in the frequency band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Reference bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38.5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 	reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect 		the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 			produced by the MES.��

�Table A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely contained in the frequency band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Reference bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system;

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES��Table A4

Maximum unwanted emissions of MES carriers within the assigned band of CDMA carriers

Frequency offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Reference bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. Frequency offset.���Table A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Reference�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table B1

Maximum unwanted emissions for mobile earth stations authorised to use the �1 980 - 2 025 MHz band* �

Frequency or�Frequency Offset�Carrier-on�� (MHz)�e.i.r.p. (dBW)�Reference bandwidth���TDMA carriers�CDMA Carriers�TDMA carriers�CDMA carriers��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1559�- 60�3 MHz��1 559 - 1 610�-70

NOTE 1�1 MHz��1 610 - 1 620.6�-70

NOTE 1�1 MHz��1 620.6 to x-30�- 60 �3 MHz��x-30 to x-20�- 60�1 MHz��x-20 to x-10�- 60�300 kHz��x-10 to x - 5�- 60�100 kHz��x-5 to x-2�- 60�-64 to –40

NOTE 2�30 kHz�100 kHz��x-2 to x�The levels in Table B2 or Table B3, as appropriate, for the frequency offset 0 - 2 MHz, shall apply from x-2 to x MHz.��Authorised Band�N/A�N/A��y to y+2�The levels in Table B2 or Table B3, as appropriate, for the frequency offset 0 ­ 2 MHz shall apply from y to y+2 MHz.��y+2 to y+5�- 60�-40 to -64

NOTE 2�30 kHz�100 kHz��y+5 to y+10�- 60�100 kHz��y+10 to y+20�- 60�300 kHz��y+20 to y+30�- 60�1 MHz��y+30 to 12750�- 60�3 MHz��NOTE 1:  Averaged over 20 ms.

NOTE 2:  The e.i.r.p. range is to be linearly interpolated in dBW vs. frequency.

NOTE 3: The value of x corresponds to the lower frequency of the authorized

                 band. The value of y corresponds to the upper frequency of the

                 authorized band.��* The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1980-2010 MHz in all Regions and in the band 2010-2025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.

�Table B2

Maximum unwanted emissions of TDMA carriers within the 1 980 - 2 025 MHz band*

Frequency offset�NOTE 1�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Reference bandwidth�(kHz)��0 to 166�0 - (offset ( 55/166)�3 kHz��166 to 575�- 55�3 kHz��575 to 1 175�- 60�3 kHz��1 175 to 1 525�-50 - ((offset - 1 175) ( 5/350)�30 kHz��1 525 to 30 000�- 55�30 kHz��NOTE 1:  Frequency offset is determined from edge of nominated bandwidth.��* The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1980-2010 MHz in all Regions and in the band 2010-2025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.

Table B3

Maximum unwanted emissions of CDMA carriers within the 1 980 - 2 025 MHz band*

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p. (NOTE 2)�(dBW)�Reference bandwidth�(kHz)��[0 to 70]�[- 6 to - 20]�[30]��[70 to 600]�[- 20 to - 28]�[30]��[600 to 2 000]�[- 28 to - 45]�[30]��[2 000 to 5 000]�[- 45 to - 69]�[30]��[5 000 to 30 000]�[- 69]�[30]��NOTE 1:  Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:  The e.i.r.p. range is to be linearly interpolated in dBW vs. frequency offset.��* The mobile-satellite service (E-s) is allocated frequencies on a co-primary basis in the band 1980-2010 MHz in all Regions and in the band 2010-2025 MHz in Region 2 subject to the dates of entry into force mentioned in RR S5.389A, RR S5.389C and RR S5.389D.



�Table B4

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state

Frequency�(MHz)�e.i.r.p.�(dBW)�Reference�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in [IEC (insert proper citation).]

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.



�ANNEX 2A

Essential technical requirements of MES for global NGSO MSS �systems in the bands 1 - 3 GHz using TDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using TDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features: The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems

ii)	when a ( b, 1 nominal carrier frequency for narrow-band systems, or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.

Table 2A-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz and the band �1 626.5 to 1 628.5 MHz using TDMA Access Technique

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�[TBD] 

(NOTE 3bis)

(NOTE 4)�1 MHz��1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�[TBD]

(NOTE 3bis)

(NOTE 4)�1 MHz���

[1 590 - 1 600

1 600 - 1 605]

(NOTE 5)(NOTE 6)�[TBD]

(NOTE 3bis)

(NOTE 7)

(NOTE 8)�1 MHz������[1 605 - 1 610]

(NOTE 6)�[TBD]

(NOTE 1)

(NOTE 7)�1 MHz��1 610 - 1 626.5

[NOTE 2]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1 628.5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 -1 666.5�- 60�1 MHz��1 666.5 - 2 200�-60�3 MHz��2 200 - 12 750�-60�3 MHz��[NOTE 1: A range of values of -69 to -19 dB(W/30 kHz), linearly interpolated in dBW vs. Frequency, was proposed for this frequency range.]

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610-1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 – 1 620.6 to 1 626.5 MHz;

from 1 999-2 005 – 1 614.4225 to 1 626.5 MHz;

from 2 005 – 1 610. to 1 626.5 MHz]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] 

NOTE 3: Averaged over 20 mS

NOTE 3bis: [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to -70.

NOTE 5: The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6: The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7: The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1 590 - 1 610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8: The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��Specification:

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610.0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�Table 2A-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES���Table 2A-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES.��Table 2A-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers

Frequency offset

(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.���Table 2A-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state 

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.



Table 2A-B1

Maximum Unwanted emission outside the band 1 980 - 2 010 MHz* �using TDMA Access Technique �

Frequency�Carrier-on��(MHz)�e.i.r.p. (dBW)�Measurement bandwidth����TDMA carriers�TDMA carriers���0.1 - 30�- 66�10 kHz���30 - 1 000�- 66�100 kHz���1 000 - 1559�- 60�3 MHz���[1 559 - 1 610]�[-70]

See NOTE 3�1 MHz���[1 610 - 1 620.6]�[-70]�1 MHz���[1 620.6 - 1 950]�- 60�3 MHz���1 950 - 1 960�- 60�1 MHz���1 960 - 1 970�- 60�300 kHz���1 970 - 1 975�- 60�100 kHz���1 975 - 1 978�- 60�30 kHz���1 978 - 1 980�The levels in Table 2A-B2 or Table 2A-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010

(NOTE 2)�N/A�N/A���[2 010 - 2 012�The levels in Table 2A-B2 or Table 2A-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�- 60�30 kHz���2 015 - 2 020�- 60�100 kHz���2 020 - 2 030]*�- 60�300 kHz���2 030 - 2 040�- 60�1 MHz���2 040 - 2600�- 60�3 MHz���2 600 - 12 750�-60�3 MHz���NOTE 1: Linearly interpolated in dBW vs. Frequency

NOTE 3: Average��*Editor’s NOTE: It is noted that there is a Region 2 co-primary allocation to the MSS in the band 2 010 - 2 025 MHz. Terminals operating in this band could have main emissions which would not be consistent with the values in this Table. This issue must be addressed in the final version of this table.

�Table 2A-B2

Maximum unwanted emissions of TDMA carriers within the �1 980 - 2 010 MHz assigned band

Frequency offset�(NOTE 1)�Carrier-on���(kHz)�e.i.r.p.�(dBW)�Measurement bandwidth�(kHz)���0 to 166�0 - (offset ( 55/166)�3 kHz���166 to 575�- 55�3 kHz���575 to 1 175�- 60�3 kHz���1 175 to 1 525�- 50 - ((offset - 1 175) ( 5/350)�30 kHz���1 525 to 30 000�- 55�30 kHz���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.��Table 2A-B3

Maximum e.i.r.p. of the unwanted emissions in the �carrier-off state for TDMA systems

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation).

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

�ANNEX 2B

Essential Technical Requirements of MES for Global NGSO MSS systems �in the bands 1 - 3 GHz using CDMA

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems using CDMA and operating in the bands 1 - 3 GHz. The tables on the following pages of this Annex summarize the maximum unwanted emission requirements for such terminals. In addition to these unwanted emission requirements there is an additional requirement for automatic shut-off features of MES terminals which is:

Automatic Shut-off Features : The MES shall include a means of identifying whether there is a malfunctioning processor or other fault in its operation and be capable of automatically shutting down transmissions in the case of an identified malfunction no later than one second after a malfunction has been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used. In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwidth (Bn): The Bn of the Mobile earth station (MES) radio frequency transmission is wide enough to encompass all spectral elements of the transmission which have a level greater than the specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency fc.

Bn is the width of the frequency interval (fc -a, fc +b), where a and b, which shall be specified by the terminal manufacturer, may vary with fc.

The frequency interval (fc -a, fc +b) shall not encompass more than either:

i)	when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii)	when a ( b, 1 nominal carrier frequency for narrow-band systems; or

iii)	1 nominal carrier frequency for wide-band systems.

The frequency interval (fc -a, fc +b) shall be within the assigned band of the MES.”

Table 2B-A1

Maximum unwanted emissions outside the band 1 610 to 1 626.5 MHz and the band �1 626.5 to 1 628.5 MHz using CDMA Access Technique

Frequency�Carrier-on���(MHz)�e.i.r.p.�(dBW)�Measurement�Bandwidth��0.1 - 30�- 66�10 kHz��30 - 1 000�- 66�100 kHz��1 000 - 1 559�-60

(NOTE 3bis)�1 MHz��1 559 - 1 573.42�[TBD] 

(NOTE 3bis)

(NOTE 4)�1 MHz���1 573.42 - 1 577.42�-70 

(NOTE 3)�1 MHz��1 577.42 - 1 590�[TBD]

(NOTE 3bis)

(NOTE 4)�1 MHz���

[1 590 - 1 600

1 600 - 1 605]

(NOTE 5)(NOTE 6)�[TBD]

(NOTE 3bis)

(NOTE 7)

(NOTE 8)�1 MHz������[1 605 - 1 610]

(NOTE 6)�[TBD]

(NOTE 1)

(NOTE 7)�1 MHz��1 610 - 1 626.5

[NOTE 2]�N/A�N/A��1 626.5 - 1 628.5�N/A�N/A��1 628.5 - 1631.5�-60�30 kHz��1 631.5 - 1 636.5�-60�100 kHz��1 636.5 - 1 646.5�- 60�300 kHz��1 646.5 -1 666.5�- 60�1 MHz��1 666.5 - 2 200�-60�3 MHz��2 200 - 12750�-60�3 MHz��[NOTE 1: A range of values of -69 to -19 dB(W/30 kHz), linearly interpolated in dBW vs. Frequency, was proposed for this frequency range.]

[NOTE 2: Mobile earth stations shall operate in the frequency band 1 610 - �1 626.5 MHz, taking into account the modification of the GLONASS frequency plan, such as:

before 1 999 – 1 620.6 to 1 626.5 MHz;

from 1 999-2 005 – 1 614.4225 to 1 626.5 MHz;

from 2 005 – 1 610. to 1 626.5 MHz]

[Maximum level of MES unwanted emissions shall not exceed -70 dBW/MHz in the GPS and GLONASS bands] 

NOTE 3. Averaged over 20 mS

NOTE 3bis. [Average]. Measurement time to be determined.

NOTE 4: The value in this frequency range is bounded by the range -60 to -70.

NOTE 5. The band split shown in this table comes from ETSI document ETS 300 733

NOTE 6. The Russian Federation Administration expressed a preference to have these frequency bands combined.

NOTE 7. The Russian Federation Administration stated that it will require a value of [-70 dB(W/MHz)] in the band 1590-1610 for the protection of the GLONASS system, unless otherwise agreed.

NOTE 8 The US Administration is presently considering emission limits (in dBW/MHz) ranging from -70 to -54 from the MSS community and -70 from the aeronautical community.��Specification

The maximum e.i.r.p. of the unwanted emissions inside the band 1 610,0 to 1 626.5 MHz and the band 1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610,0 to 1 626.5 MHz shall not exceed the limits in tables A1, A2 or A3, as applicable. For non-continuous signals, the measurement shall be performed over the active part of the burst.

�Table 2B-A2

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely or partially contained in the frequency �band 1 618.25 to 1 626.5 MHz (NOTE 4)

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)�

��0 to 160�- 35�30���160 to 225�- 35 to - 38,5�30���225 to 650�- 38.5 to - 45�30���650 to 1 365�- 45�30���1 365 to 1 800�- 53 to - 56�30���1 800 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are 		reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4:	The MES shall include means of inhibiting transmissions when necessary to protect 		the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions 			produced by the MES.��

�Table 2B-A3

Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and �the band 1 626.5 to 1 628.5 MHz of MES operating such that the nominated �bandwidth is entirely contained in the frequency �band 1 610.0 to 1 618.25 MHz

Frequency Offset�(NOTE 1)�Carrier-on�����(kHz)�e.i.r.p.�(NOTE 3)�(dBW)�Measurement bandwidth�(kHz)�(NOTE 2)���0 to 160�- 32�30���160 to 2 300�- 32 to - 56�30���2 300 to 16 500�- 56�30���NOTE 1:	Frequency offset is determined from:

i)	the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another assigned band within the band 1 610 to 1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS system.

ii)	the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1 626.5 to 1 628.5 MHz.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs frequency offset.

NOTE 4 The MES shall include means of inhibiting transmissions when necessary to protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions produced by the MES.��Table 2B-A4

Maximum unwanted emissions of MES carriers within the �assigned band of CDMA carriers

Frequency offset

(NOTE 1)�Carrier-on����(kHz)�e.i.r.p. (NOTE 3)�(dBW)�Measurement bandwidth�(kHz) (NOTE 2)���0 to 70�- 6 to - 20�30���70 to 600�- 20 to - 28�30���600 to 2 000�- 28 to - 45�30���2 000 to 5 000�- 45 to - 69�30���5 000 to 16 500�- 69�30���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p. limits are reduced correspondingly.

NOTE 3:	Linearly interpolated in dBW vs. frequency offset.���Table 2B-A5

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state for CDMA systems

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth��0.1 - 30�- 87�10 kHz��30 - 1 000�- 87�100 kHz��1 000 - 12 750�- 77�100 kHz��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation). 

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.

Table 2B-B1

Maximum Unwanted emission outside the band 1 980 - 2 010 MHz for CDMA systems* �

Frequency�Carrier-on��(MHz)�e.i.r.p. (dBW)�Measurement bandwidth����CDMA

carriers

(NOTE[1])�CDMA

carriers���0.1 - 30�- 66�10 kHz���30 - 1 000�- 66�100 kHz���1 000 - 1 559�- 60�3 MHz���[1 559 - 1 610]�-70

See NOTE 3�1 MHz���[1 610 - 1 620.6]�[-70]�1 MHz���[1 620.6 - 1 950]�- 60�3 MHz���1 950 - 1 960�- 60�1 MHz���1 960 - 1 970�- 60�300 kHz���1 970 - 1 975�- 60�100 kHz���1 975 - 1 978�-64 to -40�100 kHz���1 978 - 1 980�The levels in Table 2B-B2 or Table 2B-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 1 980 to 1 978 MHz��1 980 - 2 010

(NOTE 2)�N/A�N/A���[2 010 - 2 012�The levels in Table 2B-B2 or Table 2B-B3 as appropriate for the frequency offset 0 ­ 2 MHz shall apply from 2 010 to 2 012 MHz��2 012 - 2 015�-40 to -64�100 kHz���2 015 - 2 020�- 60�100 kHz���2 020 - 2 030]*�- 60�300 kHz���2 030 - 2 040�- 60�1 MHz���2 040 - 2 600�- 60�3 MHz���2 600 - 12 750�-60�3 MHz���NOTE 1: Linearly interpolated in dBW vs. Frequency.

NOTE 3: Average.��*Editor’s NOTE: It is noted that there is a Region 2 co-primary allocation to the MSS in the band 2 010 - 2 025 MHz. Terminals operating in this band could have main emissions which would not be consistent with the values in this Table. This issue must be addressed in the final version of this table.

�Table 2B-B2

Maximum unwanted emissions of CDMA carriers within the �1 980 - 2 010 MHz assigned band

Frequency offset

(NOTE 1)�Carrier-on���(kHz)�e.i.r.p. (NOTE 2)�(dBW)�Measurement bandwidth�(kHz)���[0 to 70]�[- 6 to - 20]�[30]���[70 to 600]�[- 20 to - 28]�[30]���[600 to 2 000]�[- 28 to - 45]�[30]���[2 000 to 5 000]�[- 45 to - 69]�[30]���[5 000 to 30 000]�[- 69]]�[30]���NOTE 1:	Frequency offset is determined from edge of nominated bandwidth.

NOTE 2:	Linearly interpolated in dBW vs frequency offset.��Table 2B-B3

Maximum e.i.r.p. of the unwanted emissions in the carrier-off state for CDMA Systems

Frequency�(MHz)�e.i.r.p.�(dBW)�Measurement�bandwidth�Measurement�method��0.1 - 30�- 87�10 kHz�peak hold��30 - 1 000�- 87�100 kHz�peak hold��1 000 - 12 750�- 77�100 kHz�peak hold��NOTE: These values, and a corresponding measurement method, are specified in IEC (insert proper citation).

NOTE: Receiver Radiation is radio frequency energy that emanates from a device that intentionally generates RF energy for use within a device or that sends RF signals by conduction to associated equipment via connecting wiring while the transmitter is not in operation.



�ATTACHMENT 8



(Source: Document 8D-SRG/7, France-Italy)









At the last 8D meeting (November 96, Geneva), the MSS community express his willingness to provide adequate protection for GNSS (GPS + GLONASS), as defined by ICAO. 



In this purpose, a lot of discussions have already been initiated between the aeronautical and the mobile community, in France, in CEPT (in SE28 meetings which has probably made the most advanced work on this subject in CEPT countries), etc...



These discussions are involving experts and are progressing regularly. But, due to lack of time, the studies are not yet completely resolved and some information on GLONASS and clarifications on the GNSS are really needed to resolve this delicate issue. Thus the attached papers in Annex are provided for discussion, to determine the acceptable level of unwanted emissions of MESs (Mobile Earth Station) below 1610 MHz.



On one hand, the MSS community is very willing to discuss and to make the studies as quickly as possible in order to reach an agreement for the type approval of the MESs. On the other hand, the civil aviation community, who becomes rather recently fully aware of the difficulties in sharing, is just beginning some work about technical justification in different working groups (e.g. in Europe: Eurocontrol, or for the world: ICAO). Thus it is proposed to take some practical measures to encourage the efficient progress in the studies.

�Annex 1
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Abstract and Summary

The proposal by the Russian Federation to SE28 (March 1997) proposes -70 dBW/MHz for MSS MES emissions in all bands used by GLONASS (this includes currently-used bands above 1610 MHz). Three cases were considered: (l) en route at high altitude (10 km); (2) takeoff/landing including maneuvers at range of 2000 m from a collection of MSS MES; and (3) stationary on the surface (range to MSS MES = 100 m).

This technical response, relying on additional data, indicates there should be no constraint on MSS MES emissions above 1610 MHz, other than that imposed by ^ S5.364, and that out-of-band emissions can be limited to a value on the order of-54 dBW/MHz below 1605 MHz.



The following additional data is relevant:



	The required I/C ratio should be adjusted based on phase of flight (and therefore, the operating regime of the avionics). A value of I/C = 15 dB is appropriate for initial acquisition (see, for example, ITU-R Document 8D/TEMP/136) but is overly conservative for takeoff, landing and precision approach. The RTCA has examined performance requirements for takeoff / landing and precision approach, and has concluded that values in the range of 27.5-3l.5 dB should be used for these phases of flight;

	The aerial density of user terminals is much lower than the value of 50 within a typical range  of 2000m, as assumed in Case 2 of the submission by the Russian Federation; and

	The case of a stationary aircraft on the surface, during maintenance or passenger boarding  (Case 3 of the submission by the Russian Federation), is not realistic for the assessment of  RFI contraints to a safety-of-life aeronautical radionavigation system.



A reassessment of the interference analysis provided by the Russian Federation, taking into account the new infomation summarized above (and discussed further below), indicates that an appropriate limit for MSS MES emissions would be on the order of -54 dBW/MHz in the band 1595 - 1605 MHz.



Background and Technical Overview

The proposal by the Russian Federation to SE28 proposes -70 dBW/MHz for MSS MES emissions in all bands used by GLONASS (this includes currently-used bands above l610 MHz).



The GLONASS system generates two types of navigation signals in the Ll subband: a standard precision navigation signal (SAS) and a high-precision navigation signal (PAS). The SAS has been made available to the international civil community, and ICAO is developing SARPs for avionics which may take advantage of these signals for safety-related navigation services. In the US, the RTCA has examined the protection requirements of these signals in great detail.



The PAS has not been offered for international civil use (aviation or otherwise). Furthermore, the PAS differs from the SAS primarily in terms of the achieved accuracy (it offers greater accuracy, but no unique services). There are no safety services, currently under international development, which plan to rely on the PAS.



Certain Administrations (e.g., the United States) have adopted standards for the use of GPS as a supplemental means of navigation, and as a primary means of navigation with the addition of external augmentations, These do not currently address the use of GLONASS. There are no currently-recognized international Standards for aeronautical flight operations which rely on GLONASS, either as a stand-alone system or as a component of GNSS, as a primary means of navigation. These standards are emerging, but are not yet finalized within the aeronautical community.

�

To determine the tolerable interference levels of a safety service, and the resulting emissions limits for MSS MES equipment, it is necessary to understand the operational requirements of the safety service. It is also necessary to understand the technical performance characteristics of the user's receiving equipment as it is used in support of the safety service.



It is important to protect the navigation safety services, However, protection strategies must be consistent with the operational scenario in which the safety service is applied. To provide the necessary level of protection, while avoiding unnecessarily onerous emissions limits, it is necessary to:



l. Define the operational scenarios in which the navigation safety service is to be used;

2. Identify the operational performance requirements of the navigation safety service in the   operational scenarios defined;

3. Identify appropriate technical operating conditions for the receiving equipment, consistent   with the operational scenarios defined; and

4. Perform link analyses to determine the appropriate levels of tolerable emissions, which

 satisfy the operational performance requirements of the navigation safety service (with appropriate margin) in the operational scenarios defined, given the technical operating conditions of the receiving equipment.



Appropriate technical constraints and assumptions lead to reasonable emissions limits for MSS and the absence of harmful interference to the navigation safety service. Inappropriate technical constraints, on the other hand, can lead to onerous emissions limits for MSS with no corresponding benefit in terms of either navigation receiver performance or safety.



Discussion of RR S5.364

This provision specifically allows the use of emissions up to a spectral density of -15 dBW/4kHz in portions of the 1610-1626.5 MHz band used by systems operating in accordance with the provisions of S5.366, and up to -3 dBW/4kHz in portions of the band not so used. This spectral density of-15 dBW/4kHz is equivalent to approximately 9 dBW over a 1 MHz bandwidth (assuming uniform distribution). This exceeds the maximum inband emissions level of MSS MES equipment; therefore, RR S5.364 imposes no constraint on MSS MES emissions in the band 161O-1626.5 MHz.



Discussion of GLONASS Transition Time line and Associated Policy Implications

GLONASS is planned to transition to lower frequencies in the near future, with SAS operations limited to center frequencies below 1605 MHz after the year 2005 (with the exception of technical channels 5 and 6, which may be used as satellites overfly the Russian territory). With the use of MSS MES above 1610 MHz, avionics intending to use GLONASS below 1610 MHz must be designed with adequate out-of-band filtering.



Given the authorized emissions for MSS above 1610 MHz, rapid completion of the GLONASS transition plan is the most important element leading to widespread use of the GLONASS system



The civil aviation community is not currently planning the use of GLONASS as a stand-alone system. Rather, the intent is to define flight operations and associated avionics that will rely on GNSS composed of GPS and GLONASS (and possibly other augmentations). Evolution in the use of GNSS for aeronautical radionavigation is expected to follow a measured and deliberate transition designed to ensure performance and minimize risk. GNSS is already in use as a supplemental means of navigation for en route as well as non precision approach. Standards are available for the use of GPS, with ground-based augmentation, as a source of guidance for Special Category I precision approach. Standards are also available for the use of GPS, with satellite-based augmentation, as a source of guidance for primary-means en route navigation. Standards are not yet available for the use of GPS as a source of guidance for general-purpose precision approach. Standards are not yet available for the use of GLONASS as a source of guidance for primary means of navigation in any airspace. The technical design of receiving equipment, that would support such use, is a �matter of speculation. Some analogy may be drawn from the existing and planned receiving equipment for GPS; however, the ability to determine emission limits through analogy to GPS is limited by the lack of standards, even for GPS, addressing critical phases of flight such as precision approach, Since the GLONASS signal structure is different from GPS (e.g., the FDMA nature of transmission, longer word length, different data structure, etc.), some design differences relative to GPS receiving equipment are likely to exist.



GNSS for en route navigation (primary means) is expected to evolve into wide-spread use toward the end of the decade. The use of GNSS for general-purpose precision approach is not expected to evolve until circa 2005, assuming evolution proceeds smoothly. The technical issues associated with the use of GLONASS as a component of GNSS, for this phase of flight, are yet to be ascertained. Given this projected timeline, and the planned frequency transition plan for GLONASS, it is not economically worthwhile to plan for the use of GLONASS on frequency channels centered above 1605 MHz. Such use would be short-lived, and would require field retrofit with new filters (at least) to enable reliable reception of GLONASS signals below 1605 MHz given the adjacent-band emissions above 1610 MHz.



With regard to the PAS, this signal may be considered an augmentation of the basic SAS which provides an additional ranging signal with increased accuracy. However, as is the case with the GPS PPS, the PAS is not offered for international use, and is not envisioned as a basis for safety-related aeronautical radionavigation services. Part of the rationale for the planned GLONASS frequency transition is to avoid PAS emissions in portions of the radio spectrum allocated to radioastronomy. Users receive and process the PAS at their own risk; there are no guarantees relating to its accuracy, reliability, or availability. As a consequence, the PAS cannot form the basis of a safety-related aeronautical radionavigation service (this is similar to the situation regarding the GPS PPS). There are no currently-defined flight operations which rely on the PAS to provide safety-related services. Furthermore, even if a user implements hardware to receive the PAS at his own risk, and signal reception is interrupted due to frequency-specific interference which affects the PAS but not the SAS, the SAS will still be available to support safety-related navigation functions. Therefore, the PAS is irrelevant to the determination of emissions limits for MSS MES.



Discussion of Emissions Limits for MSS MES Appropriate to Protection GNSS



As noted above, the determination of an appropriate emissions limit for MSS MES depends on consideration of the phases of flight to be protected, the operational performance requirements of the radionavigation equipment during those phases of flight, the technical operating characteristics of the radionavigation equipment when operated to support those phases of flight, and link budget assessments to ascertain the level of interference (and its impact on avionics operations) during those phases of flight. Flight testing is not possible since neither MSS MES equipment, nor GLONASS-based avionics for critical phases of flight, are commercially available.



The analysis must proceed on theoretical grounds, with special care to ensure that appropriate assumptions are applied.



As one example of an assumption that can potentially skew the analysis, we recognize that there are certain phases of flight where GNSS signal acquisition performance is important, and other phases of flight where it is not. There are three cases to consider: l) initial acquisition of a guidance signal; 2) re-acquisition following momentary loss of tracking; and 3) steady-state tracking performance. Initial acquisition is a time-consuming process which takes many tens of seconds; following acquisition, additional time is required to "smooth the signal" before it can be used for accurate navigation. Re-acquisition and steady-state tracking are relatively easier than initial acquisition. Steady-state tracking performance is the most important in terms of precision navigation and guidance. Steady-state tracking performance can be evaluated in terms of tracking jitter as a function of SNR and probability of loss of lock as a function of SNR, Re-acquisition, and steady-state tracking, can both be reliably achieved with higher levels of interference and noise than initial acquisition. �One case where initial acquisition is not relevant is the final stages of a precision approach. The operational requirements of a precision approach do not allow for initial acquisition - the avionics must have already acquired sufficient numbers of signals before initiating the approach to ensure adequate continuity of function. Re-acquisition is allowed; however, emerging standards for precision approach assume that re-acquisition will not occur in the time frames of concern - again, the equipment is designed to ensure adequate continuity of function without relying on the ability to reacquire a signal after it is lost. The analysis of GNSS interference susceptibility during this phase of flight should focus on signal tracking performance rather than signal acquisition performance.



The submission to SE28 by the Russian Federation uses a single interference threshold for all phases of flight assessed - an I/C ratio of 15 dB (i.e., interference is allowed to be no more than 15 dB above the level of the desired signal, evaluated over a 1 MHz bandwidth). This would be appropriate, for example, for en route operations where signals are being lost and re-acquired, and where the receiving equipment must acquire new signals as individual spacecraft rise above the horizon. Extensive work by RTCA (analysis as well as simulation) has indicated that an appropriate threshold to ensure adequate signal tracking performance, for phases of flight as demanding as Category I precision approach, is in the range of 27.5 dB < I/C < - 31.5 dB. The range is due to assumed differences in performance requirements for differing phases of flight, as well as assumed differences in receiver architecture for avionics designed to support these various phases of flight.



Another factor of concern is the exposure time for an operation, and the critical time to alarm for the navigation system during a given phase of flight. During en route operations, the exposure time is long but the critical time to alarm is also somewhat relaxed. In certain phases of "flight", such as when an aircraft is stationary at a gate, GNSS-based navigation may be impossible due to shielding of navigation signals by the terminal building, but no alarm is issued since active navigation is not required. In contrast, during a critical phase of flight such as precision approach (especially the final seconds of the approach), continuity of service is critical and the probability of outage, for even a few seconds, must be held to very low levels. For a Category I precision approach, typical required values are Continuity = 0.9999 and time to alarm = 6 seconds. The impact of interference may be allowed only a small fraction of the total continuity "budget"; a reasonable value is 1%. This would imply that only 1% of all losses of continuity are due to interference, and the total effect of interference is to cause less than one loss of continuity per million approaches. Continuity is lost if the navigation receiver is no longer able to provide navigation guidance with the required degree of accuracy and integrity for the phase of flight being supported. Detailed assessment of receiver operations is needed in order to relate a given interference environment to a required level of projected navigation performance.



Assessment for Case 1: En Route Operations

In consideration of the equipment characteristics for currently-available (typical, low-cost) equipment, the required I/C ratio could be as high as 15 dB.



One key issue relates to the interplay between the assumed antenna gain toward the MSS MES, exposure time for the phase of flight, and aircraft dynamics. For an aircraft in nominal straight-and-level flight, an antenna gain delta for the desired and undesired signal of 4 dB is overly pessimistic. RTCA considers a delta of 5.5 - 7.5 dB for the conservative case associated with a Category I precision approach, with analytic, simulation and test data indicating a nominal delta on the order of 10 dB or more. For the case of en route operations, an antenna gain delta of 6 - 8 dB may be considered reasonable.



Exhibit 1 provides a side-by-side comparison of the analysis provided by the Russian Federation, and the modified analysis as suggested by new information.



�Exhibit 1 : Emissions Limits Assessment for Interference Scenario 1 : En Route

#�Parameter�Symbol�Units�Proposed value�Notes������Russian paper�This Paper���a)�Minimal guaranteed level of satellite signal at GLONASS receiver�P�dBW�- 161�- 161���b)�I/C ratio specified for a receiver for interference in 1 MHz BW�(I/C)

(max)�dB�15�15�ITU-R Document

8D/TEMP/136��c)�Acceptable interference level at receiver input�IMHz�dBW/MHz�- 146�- 146���d)�GLONASS receiver antenna gain in the direction of interference�Grfi�dB�- 4�- 6�Interpreted as a differential between the gain toward the desired signal, and the gain toward the interference��e)�Path losses to MSS MES�Ls�dB�144.6�144.6�average path loss based on 250 km separation; aircraft at 10 000 meters altitude��f)�Extra protection margin�Ladd�dB�3�3���g)�Factor of several interference sources�N�dB�27.1�27.1�500 sources all at peak power and all transmitting at once��h)�Interference unwanted emission from MSS MES(1MHz BW)�W�dBW�- 27.5*�- 25.5�Total delta is 2dB.��* This is a correction of a typographical error in the original Russian Federation submission.



Assessment for Case 2: Take off and Landing Operations

Case 2 in the Russian Federation submission considers an aircraft in accelerated flight (roll up to 25 degrees; pitch up to 15 degrees) during takeoff or landing operations, with a differential antenna gain as high as +3 dB toward the MSS MES, relative to the gain experienced on the desired signal(s). Since a typical GNSS receiver antenna is nominally "upper hemispherical", even an extreme attitude such as that assumed would be unlikely to result in positive differential gain. Consideration of 0 dBi relative differential gain toward the MSS MES would represent a conservative bound on performance, exceeded in practice only a small fraction of the time.



A more significant factor is the assumed I/C ratio. As noted above, takeoff and landing operations are driven by signal tracking performance (and to a lesser extent signal re-acquisition performance) with required values in the range 27.5 dB < I/C -< 31.5 dB.



Finally, the assumed emitter count in the Russian Federation submission (50 MSS MES at a range of 2000 meters) is inconsistent with expected operations and prior assumptions for the en route case. In the en route case, 500 terminals were assessed at a range of 250 km. This is limited by the technical characteristics of the MSS systems under consideration. If the same average aerial density is assumed, one would expect on the order of O.03 MSS MES at a range of 2000 meters. In consideration of potential fluctuations in small-scale density, one may consider a range of 1 - 5 emitters as a conservative upper bound (representing an effective enhancement factor of 30 - 150 in consideration of the safety-of-life nature of the GLONASS service).



�Exhibit 2 illustrates a side-by side comparison of the analysis provided earlier by the Russian Federation, and the modified analysis as suggested by new information. With consideration of signal tracking performance rather than acquisition performance, as well as differences in antenna gain assumptions and emitter counts, the unwanted emissions threshold for MSS MES moves to -41 dBW/MHz.



Case 2 must also be assessed in terms of its impact on the desired signal(s): for the extreme aircraft attitude assumed, a large fraction of the sky is "below the groundplane" of the airborne antenna, and GLONASS signals from this portion of the sky would likely be lost. In many phases of flight, aircraft dynamics and shadowing of individual signals by the airframe are much more likely to cause loss of signal than radio frequency interference. As a result, the design of GNSS avionics, and the development of flight procedures to use them, will account for the potential loss of signals as a normal matter. The "sweep" of an antenna lobe across the ground location of an MSS MES (or concentrated grouping of MSS MESs) will be short compared to the loss of signals due to other effects. Therefore, there is limited operational benefit in imposing extreme measures to protect all signals all the time, under all conditions no matter how unlikely.



Exhibit 2 : Emissions Limits Assessment for Interference Scenario 2 : Takeoff and Landing

#�Parameter�Symbol�Units�Proposed value�Notes������Russian paper�This Paper���a)�Minimal guaranteed level of satellite signal at GLONASS receiver�P�dBW�- 161�- 161���b)�I/C ratio specified for a receiver for interference in 1MHz BW�(I/C)

(max)�dB�15�27.5**�RTCA has determined this value should be in the range 27.5 - 31.5 dB��c)�Acceptable interference level at receiver input�IMHz�dBW/MHz�- 146�- 133.5���d)�GLONASS receiver antenna gain in the direction of interference�Grfi�dB�+ 3�0�Interpreted as a differential between the gain toward the desired signal, and the gain toward the interference��e)�Path losses to MSS MES�Ls�dB�102.6�102.6�2000 meters��f)�Extra protection margin�Ladd�dB�3�3���g)�Factor of several interference sources�N�dB�17�7�5 sources all at peak power and all transmitting at once��h)�Interference unwanted emission from MSS MES(1MHz BW)�W�dBW�- 66.4*�- 40.9�Total delta is 25.5dB.��* This is a correction of a typographical error in the original Russian Federation submission.

**This is the most conservative value in the range suggested by the RTCA. It relates to a standard tracking jitter should be on the order of 0.6 meters or better and cycle slip rate is on the on the order of 10(-4)/ second of less. These requirements are specific to precision approach. Requirements for takeoff/landing are less stringent, and would likely imply an I/C requirement on the order of 31.5 -33dB(driven by tolerable tracking jitter and cycle slip performance to achieve needed horizontal positioning performance.)



Assessment for Case 3 : Surface Operations

Case 3 is not realistic for assessing risk to a radionavigation safety service since it considers a stationary aircraft. Furthermore, as noted above, GNSS-based positioning for aircraft near the terminal building (or other aircraft structures) may be precluded by signal shadowing or multipath !



�A more realistic scenario, related to Case 3 , is final approach. However, in this case as for Case 2, the relevant performance parameter is signal tracking rather than initial acquisition. The likely antenna gain differential toward the MSS MES is greater than 6 dB, but 6 dB will be taken here as a conservative bound (note: On final approach, aircraft dynamics are much less extreme than on takeoff, so ground-based emitters will be much closer to the antenna nadir than during takeoff.



Exhibit 3 illustrates a side-by side comparison of the analysis provided earlier by the Russian Federation, and the modified analysis as suggested by new information. These adjustments lead to a derived emissions limit on the order of -54 dBW/MHz.



Exhibit 3 : Emissions Limits Assessment for Modified Interference Scenario 3 : Final approach

#�Parameter�Symbol�Units�Proposed value�Notes������Russian paper�This Paper���a)�Minimal guaranteed level of satellite signal at GLONASS receiver�P�dBW�- 161�- 161���b)�I/C ratio specified for a receiver for interference in 1MHz BW�(I/C)

(max)�dB�15�27.5**�RTCA has determined this value should be in the range 27.5 - 31.5 dB��c)�Acceptable interference level at receiver input�IMHz�dBW

/MHz�- 146�- 133.5���d)�GLONASS receiver antenna gain in the direction of interference�Grfi�dB�0�- 6�Interpreted as a differential between the gain toward the desired signal, and the gain toward the interference��e)�Path losses to MSS MES�Ls�dB�76.5�76.5�100 meters��f)�Extra protection margin�Ladd�dB�3�3���g)�Factor of several interference sources�N�dB�0�0�1 source at peak power ��h)�Interference unwanted emission from MSS MES(1MHz BW)�W�dBW�- 72.5*�- 54�Total delta is 18.5dB.New recommended emissions limit is -54 dBW/MHz��* This is a correction of a typographical error in the original Russian Federation submission.

**This is the most conservative value in the range suggested by the RTCA. It relates to a standard correlator receiver using short integration times, used for precision approach where rms signal tracking jitter should be on the order of 0.6 meters or better and cycle slip rate is on the on the order of 10(-4)/ second of less. Improved equipment(e.g., narrow correlator and longer integration times) could operate at I/C = 31.5 dB.



Dynamic and Probabilistic Effects

The link  budgets for Cases 1 through 3 to consider dynamics and probabilistic factors which will tend to ameliorate the effects of interference GNSS-based navigation differs from many previous systems in that multiple signals are processed in parallel to determine user position and velocity. Typically, there are more signals present in the environment than necessary to support the navigation function. GNSS-based navigation requires a minimum of 4 signals for position determination, and as many as 6 - 8 for high-integrity precision navigation and guidance associated with critical phases of flight (some of these may provided by ground-based data links, pseudolites or geosynchronous satellites or packages associated with WAAS, EGNOS and related programs). A combined GNSS system comprising GPS and GLONASS will typically provide 12-20 signals, so no single signal is critical to the navigation function. These signals vary in strength as a function of elevation angle, user receive antenna gain and other factors. In phases of flight requiring precision navigation, low-angle signals (i.e., those most likely to be at rising of degradation from �RFI due to their lower received signal strength) are likely to be intentionally de-emphasized due to their anticipated lower signal strength, higher likelihood of shadowing and blockage, and greater susceptibility to ionospheric and tropospheric errors and multipath. As a result, link budget analyses which adopt worse-case values in a static context lead to overly-conservative protection criteria in terms of the navigation functions being protected. The link budgets for Cases 1 to 3 assumed the minimum-specified signal strength for GLONASS signals (related to low angles of arrival on the order of 5 degrees; these signals are probably de-emphasized during critical phases of flight), conservative deltas in antenna gain between the desired signal(s) and the undesired signal(s), and conservative deltas in antenna gain between the desired signal(s) and the undesired signal(s), and conservative (i.e., large) values for the number of active MSS MES in the environment. A full dynamic and probabilistic analysis, taking into account all variable parameters, would likely determine that protection criteria calculated in Cases 1 to 3 are conservative in each case by several dB.



Summary and Conclusions

Appropriate emissions limits in the band 1610-1626.5 MHz are completely defined by RR S5.364; these limits are -15 dBW/4kHz in portions of the band used by systems operating in accordance with S5.366, and -3 dBW/4kHz in portions of the band not so used.



The most important factor leading to widespread operational use of GLONASS for aeronautical radionavigation, and other related services, is a rapid transition to the final GLONASS frequency plan with civil operations limited to channels below 1605 MHz. This will enable the development, testing and operational use of cost-effective avionics, and will avoid the penalties associated with dual-mode equipment, or field retrofit/modification of interim equipment designed for the current or interim plan. 1



MSS MES out-of-band emissions limits should be designed to protect the safety-of-life radionavigation services provided by GNSS - analytic work to define these limits should consider the planned shift in the GLONASS frequency plan, relevant operational scenarios, operational performance requirements, technical requirements of supporting equipment, and link budget assessments for RFI consistent with these factors. Consideration of these factors (driven by modified case 3) leads to a proposed out-of-band emissions limit of -54 dBW/MHz over the band 1 595-1 605 MHz which will encompass the SAS for the final GLONASS frequency plan. This limit is conservative, and sufficient to protect GNSS operations involving GLONASS during all phases of flight considered.



			

1 However, it is interesting to note that the en route analysis (Case 1) implies an emissions limit of - 16.5 dBW/MHz - roughly the same magnitude as the limit on inband emissions imposed by RR S5.364. Actual MSS MES emissions will be several dB lower than this due to technical constraints on the user equipment, and the total emissions generated in a l MHz bandwidth will be approximately 10 dB lower (or more) since at most 50 MES can share a channel. Thus, en route operations consistent with the assumptions of Case 1 are protected even with GLONASSoperations under the near-term GLONASS frequency plan.
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QUESTIONS ON GNSS





1.	INTRODUCTION

In order to identify the period of time during which there are possibly some difficulties in adjacent bands sharing between Mobile Satellite Service in 1610-1626.5 MHz and Radionavigation by Satellite in 1559-1610 MHz, we need some further details on the GNSS planning definition.

2.	BACKGROUND



�EMBED Unknown  \* MERGEFORMAT���







�Periods where there are possibily adjacent bands sharing difficulties������Cohabitation in adjacent bands does not cause any difficulties 

(cf.document SE28[96].......)��



�3.	QUESTIONS

	In the ESA document, it is written « Start of operation ». Does it mean the begin of the specification phase? Is it the date where the terminals which meet these specifications are in operation?  What is already specified ? What should be considered as a reasonnable period of time between the specification phase and the date where the GNSS terminal, which meet these specifications, will be in operation 



	What are the characteristics of a non-precision approach and of a precision approach of category 1(performance requirements)?



	What about the status of GNSS in the flight phase « en-route »: supplementary or sole mean ?



	What is the role of the P-code receivers in the non-precision and precision approaches? 



	What are the specified performance requirements, an equipment shall meet, in order to be considered as a supplementary means?



	What are the specified availability requirements an equipment shall meet in order to be considered as a sole means? 



	When the receiver is a supplementary mean which type of measures (experimentation, administrative, type approuval ?) should be taken to be validated as a sole mean.



	Considering the delay already taken on the first steps, what is the reasonnable validity of the GNSS planning?

4.	CONCLUSION

All these informations are necessary to identify the period of time on which the studies should be undertaken, and will be very usefull to justify the assumptions in the studied interference scenari.
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QUESTIONS ON GLONASS/GNSS CHARACTERISTICS







1.	INTRODUCTION

When using information given on Glonass characteristics and, in particular, protection requirements some natural questions are arising on the technical background of the different values.

This contribution tries to list all these questions, without pretending to provide any kind of answer. This is the work of Russian and civil aviation experts and we expect that they will be able to give us some satisfying answers.

2.	COMPARISON BETWEEN GLONASS AND GPS PROTECTION REQUIREMENTS

The aim of this section is not to enter in deep details in the GPS and GLONASS system but just to make a comparison of the sensitivity to interference of the 2 systems.

The comparison is made both interms of the maximum interfering level and in terms of maximum increase of noise.

The latter criteria is based on the thermal noise power. In the case of GPS, the 3 dB receiver bandwidth is +/- 17 MHz and the specified figure noise is 3 dB, so that the thermal noise level is -95.7 dBm. In the case of GLONASS, the 3 dB receiver bandwidth is +/- 20 MHz and, although this parameter is not specified, we can assume the same figure noise as for GPS, leading to a thermal noise level of -95 dBm. It is interesting to notice the similarity of the 2 systems in terms of bandwidth and of thermal noise.



SIGNAL�Minimum received power (dBm)�I/S

specified

(dB)�Max. interfering

level 

(dBm)�Max. 

I+N/N

dB�Increase of noise���������GPS (L1,P) state 5�-133�41�-92�5.2�231 %��GPS (L1,C/A) state 5�-130�31�-99�1.7�48 %��GPS (L1,C/A) state 1�-130�24�-106�0.4�9.6 %��GLONASS (L1,P)�-131�25�-106�0.3�7.2 %��GLONASS (L1,C/A)�-131�15�-116�0.03�0.7 %��

State 1 is used for the acquisition of the code pattern for a particular satellite, which is made in C/A mode. Then the receiver is reaching progressively state 5 acquisition.

�We can note that the GPS seems less sensitive to interference than GLONASS by more than 10 dB (14 dB for P signal). 

The question is then whether this high sensitivity to interference is explained by intrinsec nature of GLONASS or by additional margin which are taken into for GLONASS and not for GPS. As a matter of fact, the increase of noise tolerable by Glonass is really limited 

3.	RECEIVER BANDWIDTH

The specified RF bandwidth is +/- 20 MHz.

At this moment the total frequency band for GLONASS is 1596.89-1620.61, i.e. 23.72 MHz.

After 1999, this band will become 1592.9525-1614.4225 and the bandwidth 21.47 MHz.

After 2005, this band will become 1592.9525-1610.485 and the bandwidth 17.5325 MHz..

Since the RF bandwidth is wider than the total Glonass bandwidth, we can guess that the bandwidth which is specified is only the bandwidth of the RF filter. Nevertheless, this is to be confirmed and also the fact the this bandwidth will not be affected by the future reconfigurations of Glonass.

Also, in this case, the receiver bandwidth extends widely over the MSS band, even after 2005. Of course, the coding sequence being 0.511 Mbit/s for the C/A signal and 5.11 Mbit/s for the P signal, the power from MES falling outside the band fc +/- 0.511 MHz and fc +/- 5.11 MHz respectively (where fc is the channel centre frequency), should not be considered as "in-band" interference. Is this interpretation correct ?

4.	BLOCKING OR DESENSITISATION OF THE RECEIVER

The effect of out-of-band emissions from MES can only be analysed in comparison with the effect of the MES nominal power falling outside the Glonass receiving band, that is the blocking or desensitisation of the Glonass receiver.

Blocking or desensitisation are generally observed when the lack of HF filtering is causing the saturation of the front stage low noise amplifier and thus a decrease in its gain and in the receiver sensitivity. Other effects, such as the mixing of the interfering signal with the phase noise of the LO can combine with the above.

As a general observation, the experience shows that when a narrow band transmitter operates close to a wide band receiver, which is the case of the CDMA signal relatively to the Glonass receiver bandwidth, the blocking or desensitisation is often the dominant mechanism of interference.

It is therefore necessary before drawing any conclusions on the necessary out-of-band emission level to make the calculations of the interfring level of the two mechanisms of interference in parallelle. This require information from Russian and Civil Aviation authorities on the Glonass receiver rejection level.

5.	COMPARISON BETWEEN THE REQUESTED -70 dBW/MHz AND THE 	RECOMMENDATIONS ON SPURIOUS EMISSIONS LEVELS

The Russian Administration claimed that the maximum unwanted emission in the GLONASS band should be -70 dBW/MHz for the protection of the C/A signal.

This value is derived from worst case calculations where the maximum of envisaged users and the minimum distance is assumed. This worst case calculations can be understood given the applications of Glonass for GNSS and, therefore, the safety requirements.

However, one should bear in mind that all relevant standards for mobile systems (ETSI standards, ITU-R recommendation 329, CEPT recommendation T/R 24-01 and the in preparation...) are specifying a limit for suprious emissions above 1 GHz of -30 dBm. In the most stringent standards and in the new recommendation 329, the reference bandwidth above 1 GHz is 1 MHz.

�This means that any radiotelephone such as DCS1800, GSM, analog radiotelephone, PMR, radioLANs, cordless telephones are allowed to generate an interference level of -60 dBW/MHz, 10 dB above the level which is required by the Russian Administration.

The probability of such interference level in the GLONASS band is not so negligible, given the number of mobile applications in the range 400 MHz - 3 GHz and the number of equipments in use, compared to the number of MES terminals which will be on the market.

6.	REDONDANCE IN GNSS

Considering the both constellation (GPS and GLONASS), the analyse of the number of satellites in view from anywhere on earth with an elevation greater or equal to 10 deg is 11 satellites. As a GNSS receiver is able to analyse the two types of signals (GPS and GLONASS), there is at least a redondance of a factor 2 in the number of satellite.

This figure of 11 satellites is the result of a simulation where the both constellation described as follows:



�GPS�GLONASS��type of constellation�walker�walker��number of satellite�24�24��number of plans�6�3��plan inclinaison�55 deg�64.8 deg��period�718 minutes�675 minutes��phase term�1�1��Minimum number of satellites > 10 deg�11 satellites

��

We suggest that the Glonass Administration should check the values used for the simultion and that this redondance should be taken into account when analysing interference scenario for GNSS security communication.

7.	CONCLUSION

All such aspects need to be adressed by SE28 in order to get a clear view of the interference situation.

We can expect a clear and quick answer on each of the difficulty identified, so that such consideration would not delay the overview of the compatibility issue.





_______________

* English only.

* 	This attachment will be available soon.

* 	This attachment will be available soon.



� FILENAME \p \* MERGEFORMAT �N:\BRINFO\ITUDOC\CL-LCCE\SG08\40\040A2E.DOC�







Place des Nations	Telephone 	+41 22 730 51 11	Telex 421 000 uit ch	Internet:	itumail@itu.int

CH-1211 Geneva 20	Telefax	Gr3:	+41 22 733 72 56	Telegram ITU GENEVE	X.400 	S=itumail; P=itu

Switzerland		Gr4:	+41 22 730 65 00		A=400net; C=ch



- �PAGE�75� -�



� FILENAME \p \* MERGEFORMAT �N:\BRINFO\ITUDOC\CL-LCCE\SG08\40\040A2E.DOC�



- � PAGE �2� -�





�page \# "'Page: '#'�'"  �Page: 8���

�page \# "'Page: '#'�'"  �Page: 16���

�page \# "'Page: '#'�'"  �Page: 24���

�page \# "'Page: '#'�'"  �Page: 8���

�page \# "'Page: '#'�'"  �Page: 16���

�page \# "'Page: '#'�'"  �Page: 24���

�page \# "'Page: '#'�'"  ��

�page \# "'Page: '#'�'"  ��

�page \# "'Page: '#'�'"  ��






