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�Annex A

(to the Recommendation H.321)

Introduction

This annex describes the use of ATM Adaptation Layer Type 5 (AAL-5) for transporting an H.320 stream over a broadband network.  The primary use of this mode is within a private or customer premises networks.  The operation described in this annex is an extension to H.321, which uses AAL-1 for transport.  It is expected that terminals which support this annex will support only AAL-5 transport and that interworking will be provided by a customer premises device.  { Note: is this a correct statement? It seems that we should not require the terminals to support AAL-1 as long as there is an AAL-1/AAL-5 Interworking Unit for B-ISDN use }  

Scope

Terminals which operate according to this annex are for use within customer premises networks.  Operation of H.321 terminals on the public B-ISDN shall conform to the main body of H.321.   Thus, only AAL-1 will be used on public B-ISDN networks.  Interworking between AAL-1 and AAL-5 transports shall be accomplished by the use of AAL-1/AAL-5 Interworking Unit as defined in section 4.1.  The Figure 1/Annex A/H.321 shows the scope of this annex.
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�Terminal configuration

A terminal conforming to this annex shall conform to sections 4.3 to 4.6, sections 5.1 to 5.5, and section 6 of recommendation H.321. { Note: Is this correct?  Section 7 on interworking is left to the interworking discussions below in § 4 }  The following sections, 3.1 to 3.3 shall substitute for sections 5.6 and 5.7 in the Annex A/H.321 terminal.

� REF _Ref377290356 \* MERGEFORMAT �
Figure 
2
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� shows the configuration of an Annex A/H.321 terminal.  This diagram is the same as , with the addition of the Network Adaptation layer.
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Network Adaptation Layer functions

The functions of the Network Adaptation Layer (NAL) are:

Reproduction of the 64 kHz clock,

Reproduction of the 8 kHz octet timing,

Switching of independent/slaved 64 kHz clock synchronization,

Alignment between H.221 octets and the AAL-5 CPCS-SDU octets,

Packetization of H.221 octets into AAL-5 CPCS-SDUs,

Error handling when AAL-5 CPCS detected a CRC error, and

Multiplexing of multiple B/H0 channels.

Clock reproduction in receiver

The receiving side of the NAL shall reproduce the 64 kHz clock of the remote transmitter using the adaptive clock method.  When interworking with N-ISDN terminals, this clock is locked to the network clock source.  When interworking with another Annex A/H.321 terminal, this clock is locked to the remote terminal’s transmitting clock.

The receiver can extract the 8 kHz network octet timing because the N-ISDN octets are aligned to the octets in the AAL-5 CPCS-SDU according to § � REF _Ref377350436 \n �
3.1.4
�/Annex A/H.321.

Transmitter clock

When interworking with N-ISDN terminals, the transmitting side of the NAL shall use the reproduced 64 kHz clock to transmit the H.221 multiplexed data

When interworking with another Annex A/H.321 terminal, the transmitting side of the NAL shall either use an independent clock or the reproduced clock, according to the procedures in § � REF _Ref377350065 \n �
3.1.3
�/Annex A/H.321 (below), to transmit the H.221 multiplexed data.

Switching between independent and slaved clocks

{ Note: we need to decide how to do this switching }

Alignment of H.221 octets

The NAL shall align the H.221 octets with the octets of the CPCS-SDU frame.  
In addition, the NAL shall 
begin each CPCS-SDU with the same time slot
.


Packetization of H.221 octets

The packetization of H.221 octets into CPCS-SDUs is application specific
.
; however, the size must be a 
mul
tiple of the number of 64 kbit/s channels being used.
 
 However, t
T
he following table (� REF _Ref377351381 \* MERGEFORMAT �
Table
 
1
/Annex
 
A/H.321
�) is provided by way of example.
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H.221 Packetization Examples

Rate�Cells per packet�Packet size�Packetization delay��64 kbit/s�1�40 bytes�5 ms��384 kbit/s�8�
376 
372 
bytes�7.8 ms��1536 kbit/s�21�
1000 
984 
bytes�
5.2 
5.1 
ms��1920 kbit/s�41�
1960 
1950 
bytes�
8.2 
8.1 
ms��
{Note: This table needs to be examined again }


Note Forward Maximum CPCS-SDU size and the Backward Maximum CPCS-SDU size in the Q.2931 Setup message specify the maximum packet size used by the NAL for packetization.  { Note: Do we need to say something more here? }

{ Note: What about multiple channels over a single VC? Do we need to say anything about alignment? See section 3.2 }

Error handling procedures

When a CRC error is detected at the AAL-5 CPCS, corrupted data are passed to the higher layer (NAL) for clock synchronization.  The error indication should be given to the audiovisual decoders where the use of this indication is left to implementation.

AAL functions

Segmentation and Reassembly (SAR) and Convergence Sublayer (CS) functions of AAL Type 5 (AAL-5) shall be supported by H.321 terminals. Figure 4/H.321 shows a functional architecture for the SAR and CS functions and their interfaces within an H.321 terminal.  Although the functional blocks of an Annex A/H.321 terminal are very similar, there is the addition of a Network Adaptation layer between AAL-5 and the H.221 multiplex as shown in Figure 2/Annex A/H.321.

Three transfer modes are shown in Figure 4/H.321: multiple channels over multiple VCs, multiple channels over a single VC and a single channel over a single VC. Annex A/H.321 terminals that support the transfer of multiple channels shall support the mode illustrated in Figure 4a/H.321. Annex A/H.321 terminals that only support the transfer of a single channel (e.g., single B or H0) shall support the mode illustrated in Figure 4c/H.321. The support of the transfer mode illustrated in Figure 4b/H.321 is optional. (See § 4.4/H.321 for more details.)

For the multiple channels over a single VC case (i.e., the mode shown in Figure 4b/H.321), the multiplexing shall be done using octet interleaving among the different channels. An example of this is shown in Figure 5/H.321. { Note: Is this correct?  Does this imply some sort of restriction on the size of the CPCS-SDUs for synchronization? }

Convergence sublayer functions

At the AAL Service Access Point (AAL-SAP) the CS sublayer receives AAL Service Data Units (AAL-SDUs) from the Network adaptation layer. The AAL-SDU is a number of octets of a constant bit rate (CBR) H.320 signal.  The maximum size of the SDU is determined by the CPCS-SDU size parameter in the Q.2931 Setup message.

When a CRC error is detected at the AAL-5 CPCS, an indication of the error shall be passed to the higher layer (NAL).

{ Note: what else do we need to say about this sublayer? }

SAR sublayer functions

{ Note: H.321 goes into some detail about the SAR  for AAL-1, should we do this here for AAL-5? }

Call control

Since an H.321 terminal is, in principle, a B-ISDN terminal emulating a N-ISDN service, then a call is established through the procedures defined in § 6 of Recommendation Q.2931�.

The out-of-band signaling functional unit of an H.321 terminal should use, during the call-connection procedure, the Q.2931 Information Elements (IEs) shown in � REF _Ref377351515 \* MERGEFORMAT �
Table
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A/H.321
�. These IEs are part of the SETUP message� (Table 3-19/Q.2931) used when initiating a 64 kbit/s based circuit-mode ISDN service call over a broadband ISDN network.

�
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Q.2931 Information elements for H.321 terminals

Q.2931 Information element�Information element field(s)�IE parameter(s) for H.321 terminals�����SYMBOL 183 \f "Symbol" \s 10 \h�	Unrestricted Digital Information (UDI)���Information��SYMBOL 183 \f "Symbol" \s 10 \h�	Restricted Digital Information (RDI)���transfer capability��SYMBOL 183 \f "Symbol" \s 10 \h�	3.1 kHz audio�����SYMBOL 183 \f "Symbol" \s 10 \h�	UDI with tone/announcement 	(UDI�TA)���Transfer mode��SYMBOL 183 \f "Symbol" \s 10 \h�	circuit��Narrow-band���SYMBOL 183 \f "Symbol" \s 10 \h�	64 kbit/s�����SYMBOL 183 \f "Symbol" \s 10 \h�	2x64 kbit/s��Bearer Capability�Information��SYMBOL 183 \f "Symbol" \s 10 \h�	384 kbit/s���transfer rate��SYMBOL 183 \f "Symbol" \s 10 \h�	1 536 kbit/s��(N-BC)���SYMBOL 183 \f "Symbol" \s 10 \h�	1 920 kbit/s�����SYMBOL 183 \f "Symbol" \s 10 \h�	multirate (64 kbit/s base rate)���Rate multiplier��SYMBOL 183 \f "Symbol" \s 10 \h�	2 to the maximum number of 	B�channels���User information��SYMBOL 183 \f "Symbol" \s 10 \h�	Recommendation G.711 �SYMBOL 109 \f "Symbol"�-law�����SYMBOL 183 \f "Symbol" \s 10 \h�	Recommendation G.711 A-law���layer 1 protocol��SYMBOL 183 \f "Symbol" \s 10 \h�	Recommendations H.221 and H.242���Bearer class��SYMBOL 183 \f "Symbol" \s 10 \h�	
BCOB-X 
BCO
B
-A
{ Note: Is this correct? }��Broadband�Broadband Transfer Capability��SYMBOL 183 \f "Symbol" \s 10 \h�	
Constant Bit Rate
Sus
ceptible to 
clipping
��Bearer Capability���SYMBOL 183 \f "Symbol" \s 10 \h�	point-to-point��(B-BC)�Call configuration

���
�Forward peak cell rate

(for CLP 0)���ATM traffic�Backward peak cell rate

(for CLP 0)���descriptor�Forward peak cell rate

(for CLP 0+1)�(Variable: depends on the transfer rate)���Backward peak cell rate

(for CLP 0+1)����AAL type��SYMBOL 183 \f "Symbol" \s 10 \h�	AAL-5��

AAL parameters�Forward Maximum AAL-5 CPCS-SDU size��SYMBOL 183 \f "Symbol" \s 10 \h�	Application specific

(NOTE 1)���Backward Maximum AAL-5 CPCS-SDU size��SYMBOL 183 \f "Symbol" \s 10 \h�	Application specific

(NOTE 1)���SSCS Type��SYMBOL 183 \f "Symbol" \s 10 \h�	Null��End-to-end�Cumulative transit delay value���transit delay�Maximum end-to-end transit delay value�(Under study)��Quality of�Service (QoS)�(Under study)������SYMBOL 183 \f "Symbol" \s 10 \h�	Unrestricted Digital Information (UDI)���Information��SYMBOL 183 \f "Symbol" \s 10 \h�	Restricted Digital Information (RDI)���transfer capability��SYMBOL 183 \f "Symbol" \s 10 \h�	
3.1 kHz audio
�����SYMBOL 183 \f "Symbol" \s 10 \h�	UDI with tone/announcement 	(UDI�TA)���Negotiation indicator��SYMBOL 183 \f "Symbol" \s 10 \h�	out-band negotiation not possible�����SYMBOL 183 \f "Symbol" \s 10 \h�	out-band negotiation possible��Narrow-band Low�Transfer mode��SYMBOL 183 \f "Symbol" \s 10 \h�	circuit��Layer���SYMBOL 183 \f "Symbol" \s 10 \h�	64 kbit/s��Compatibility���SYMBOL 183 \f "Symbol" \s 10 \h�	2x64 kbit/s��(N-LLC)�Information��SYMBOL 183 \f "Symbol" \s 10 \h�	384 kbit/s��(NOTE 2)�transfer rate��SYMBOL 183 \f "Symbol" \s 10 \h�	1 536 kbit/s�����SYMBOL 183 \f "Symbol" \s 10 \h�	1 920 kbit/s�����SYMBOL 183 \f "Symbol" \s 10 \h�	multirate (64 kbit/s base rate)���Rate multiplier��SYMBOL 183 \f "Symbol" \s 10 \h�	2 to the maximum number of 	B�channels���User information��SYMBOL 183 \f "Symbol" \s 10 \h�	Recommendation G.711 �SYMBOL 109 \f "Symbol"�-law�����SYMBOL 183 \f "Symbol" \s 10 \h�	Recommendation G.711 A-law���layer 1 protocol��SYMBOL 183 \f "Symbol" \s 10 \h�	Recommendations H.221 and H.242��Narrow-band High 

Layer Compatibility��(N-HLC)��

(NOTE 3)����OAM traffic descriptor�

(Under study)

���

NOTE 1 – See § � REF _Ref377352178 \n �
3.1.5
� for a discussion of H.221 packetization and its impact on this value.

NOTE 2 – The (optional) N-LLC information element is used for compatibility checking between the two communicating ends. The attributes in here shall not be in conflict with the attributes specified in the N-BC information element.

NOTE 3 – The (optional) N-HLC information element is used for compatibility checking between the two communicating ends.����

Interworking

H.321 Annex A terminals should interwork with other H.321 terminals on the B-ISDN by the use of an AAL1/AAL5 Interworking Unit.  H.321 Annex A terminals should interwork with H.320 terminals on the N-ISDN through an H.321/H.320 Gateway. H.321 Annex A terminals should interwork with H.323 terminals through an H.321/H.323 Gateway.

AAL-1/AAL-5 Interworking Unit

{ Note: I’m not sure what we have decided about this topic, so I don’t have any text right now.  When the user places a call from the terminal out to the B-ISDN, the call needs to be routed through the IWU.  I believe this implies knowledge of presence and use of the IWU as in the case of the Gateway. }
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H.321/H.320 Gateway

An H.321/H.320 Gateway shall conform to recommendation H.320 on the N-ISDN side and shall conform to this annex on the ATM side.  { Note: Is this adequate or even needed?  H.321 doesn’t say that much about Gateways, because it references I.580 }  The configurations shown in Figure 7/H.321 are valid if the I.580 IU is replaced with the H.321/H.320 Gateway.

H.321/H.323 Gateway

See Recommendation H.24i. { Note: Should we say more about Gateways here?  Is referencing H.24i okay? }





�	That section of Recommendation Q.2931 outlines the requirements for supporting a) 64 kbit/s based circuit-mode ISDN services in B-ISDN and b) access signalling interworking between N�ISDN and B-ISDN.

�	Other Q.2931 messages may also use these IEs.
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