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Summary

This document is a compilation of reported defects identified in ITU-T Recommendation H.248.1
Version 1 (03/2002). It must be read in conjunction with the Recommendation to serve as an
additional authoritative source of information for implementors.
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meeting in April 2006 and supersedes the earlier version approved 26 November 2004.

This document was approved by ITU-T Study Group 16 on [13 April 2006].

NOTE: Changesrelativeto H.248.1 Version 2 (05/2002) and onwards are found in other
documents.
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Change Log
(All changes that were included in H.248.1 v1 (03/2002) are omitted here.)
V10 (Bruges, June 2002)
Changed references to H.248 Amendment 1 to H.248.1.
New:
6.1  Specify typesfor rtp/jit and rtp/delay in Annex E.12.4
6.2 Definethe'# symbol in INEQUAL in text encoding
6.3  Empty Descriptor Syntax
6.4  Definethe symbol for NULL Context in text encoding
6.5  Correctionsto Appendix A example statistics
6.6  Correctionsto Package Guidelines for Statisticsin 12.1.5
6.7  Specification of the meaning of automatic in E.13 tdm package
V11 (Geneva, October 2002)

Modification:
6.7  Added additional changesto gain
New:

6.8  Protocol Version Negotiation
6.9  Statisticsand Move
6.10 Additional Codepoint for Annex C
6.11 Wildcarding Principles
V12 (San Jose, February 2003)
New:
6.12 Wildcarding in the Topology Descriptor
6.13 Binary Value for Packetization Time (Annex C)
V13 (Geneva, May 2003)
New:
6.14 Moaodification of Terminations by MGCs
6.15 Optional Command in an Action
6.16 Ordering of Transactions
6.17 Repliesto Actions with no Commands
V14 (Paris, September 2003)
Made several editorial changesto the text.
Modification:

6.3  Ambiguous Audit and Individual Audit Return (Changed title and description — no
technical change)
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New:
6.18 Network Package can apply to TDM
V15 (Geneva, January 2004) [TD 55R1/Plen]
Modified:
6.17 Thisitemisdeprecated in favor of 6.23
New:
6.19 Precedence of Local Control Mode property versus SDP mode
6.20 Digit processing clarification
6.21 Usage of DigitMap timer symbols with range notation
6.22 Clarification of the use of StreamIiD =0
6.23 Correction of Context Audit Return
6.24 Clarification of return value for AuditCapabilities of strings
V16 (Beijing, May 2004) [TD 45]
New:
6.25 Error response when processing a ContextlD
6.26 Support of packages
6.27 Mismatch between RFC2377 support and one “m=" line restriction
6.28 Annex C codepointsfor RTCP
6.29 Clarification of Packagel D and name for Annex C
V17 (San Jose, September 2004) [TD 35]
New:
6.30 Clarification of ReserveGroup and ReserveVaue Properties
6.31 Clarification of Provisional Response Timer Vaues
6.32 Clarification of NULL Context Usage
V18 (Geneva, November 2004)
New:
6.33 Commandsin ServiceChange on Root Transaction
6.34 Loopback Usage Clarification
V19 (Melbourne, February 2005)
New:
6.35 Annex C and SDP parameters
6.36 Case sengitivity of Profile Names
6.37 Profile Negotiation
V20 (Geneva, August 2005)
New:
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6.38 MediaType Mismatch
6.39 Notify Avalanche
6.40 Topology Reply
V21 (Geneva, November 2005)
New:
6.41 Protocol version negotiation
V22 (Geneva, April 2006)
Modification:
6.11 Wildcarding Principles
New:
6.42 ServiceStates clarification for continuity testing
6.43 Clarification of termination service state upon restart of MG
6.44  Alignment of text among events in the Tone Detection Package
6.45 Clarification of package definition requirements for enumerations
6.46 Clarification of use of ABNF encodings of octet strings
6.47 Clarification of encoding for packet loss statistic in Annex E.12

Contact Information

ITU-T Study Group 16/  Christian Groves Tel:  +61 393016116

Question 3 Rapporteur  Australia E-mail:Christian.Groves@nteczone.com
H.248 Sub-series Kevin Boylell Tel:  +1919 991 2690

Implementors Guide USA E-mail:kboyle@nortel.com

Editor
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Implementors Guidefor
Recommendation H.248.1 Version 1 (03/2002)

1 Scope

This guide resolves defects in the following categories:

e editorial errors

e technical errors, such as omissions and inconsistencies

e ambiguities

In addition, the Implementors Guide may include explanatory text found necessary as aresult of
interpretation difficulties apparent from the defect reports.

This Guide will not address proposed additions, deletions, or modifications to the Recommendation
that are not strictly related to implementation difficultiesin the above categories. Proposals for new
features should be made through contributionsto the ITU-T.

2 Introduction

The H.248.1 Version 1 Implementors Guide is a compilation of reported defects for version 1 of
Recommendation H.248.1 (03/2002). This edition of the Guide contains reported defects identified as
of 4/2006.

The Guide must be read in conjunction with Recommendation H.248.1 version 1 to serve asan
additional source of information for implementors. For changesto version 2 of H.248.1, please
reference the H.248.1 Version 2 Implementors' Guide. For other versions of H.248.1 or for other
Recommendationsin the H.248.x sub-series, please reference the H.248 Sub-series Implementors
Guide.

3 Defect Resolution Procedure

j -Question 3/16 is no longer supporting Version 1 of the H.248.1 specification.

Implementors are encouraged to work with one of the more recent versions of the H.248.1 specification.

4 References
This document refers to the following Recommendation:
- ITU-T Recommendation H.248.1 Version 1 (03/2002), Gateway control protocol: Version 1

Implementors Guide for H.248 Sub-series of Recommendations 1



5 Nomenclature

In addition to traditional revision marks, the following marks and symbols are used to indicate to the
reader how changes to the text of a Recommendation should be applied:

Symbol

[Begin Correction]

[End Correction]

--- SPECIAL INSTRUCTIONS --- {instructions}

Description

I dentifies the start of revision marked text based
on extractions from the published
Recommendations affected by the correction
being described.

Identifies the end of revision marked text based
on extractions from the published
Recommendations affected by the correction
being described.

Indicates that the portion of the
Recommendation between the text appearing
before and after this symbol has remained
unaffected by the correction being described and
has been omitted for brevity.

Indicates a set of special editing instructionsto
be followed.

6 Technical and Editorial Correctionsto H.248.1 Version 1 (03/2002)

\ 6.1 Specify typesfor rtp/jit and rtp/delay in Annex E.12.4

Description: In Regard to rtp/jit and rtp/delay:
These package elements do not have types (Integer, Double, etc.) in the 6/00 doc, the IG, or
the corrigendum.
Reference: Subject: [Megaco] rtpljit, rtp/delay
Date: 6/18/2002 7:22 PM
From: Troy Cauble <troy@bell-labs.com
E.12.4 Statistics
[Begin Correction]
Jitter

Statisticl D: jit (Ox0007)

Implementors Guidefor Recommendation H.248.1 Version 1 (2006-04) 2



Requests the current value of theinterarrival jitter on an RTP stream as defined in IETF RFC 1889. Jitter measures
the variation in interarrival time for RTP data packets.

Type: double
Possible Vaues: any 64 bit integer

Delay
Statisticl D:delay (0x0008)
Requests the current value of packet propagation delay expressed in timestamp units. Same as average latency.

Type: double
Possible Values. any 64 bit integer

[End Correction]

6.2 Definethe‘# symbol in INEQUAL in text encoding

Description: INEQUAL = LWSP (">" / nenw / wfw ) TLKSP

The symbol "#" is not explained. From the ASN.1, it appears that it means "not equal”. |
found a comment in the archives describing it as "quantity of" (??)

Which is correct?

Reference: Subject: [Megaco] INEQUAL, parmVaue
Date: 6/2/2002 4:21 AM
From: Raphadl Tryster Raphael @tdsoft.com

B.2 ABNF Specification

[Begin Correction]

INEQUAL =LWSP(">"/"<" ["#') LWSP;, “#" means 'not equal’

[End Correction]

6.3 Ambiguous Audit and Individual Audit Return

Description: The use of the audititem information element in the auditreturnparameter structure leadsto
ambiguities in audit and individual audit replies. With the current ABNF formulation areply
could be for example:

- an empty eventsDescriptor or an auditltem
- anindividua audit response or a descriptor audit response.

This ambigiuity was introduced because auditreturnparameter is used in both command
requests and returns. It was not intended that audititem be used in command replies

Reference: Subject: RE: [Megaco] Descriptor grammar issue
Date: 5/30/2002 1:08 PM
From: Aleksandr Ryabin <kengr@winphoria.com>

Implementors Guidefor Recommendation H.248.1 Version 1 (2006-04) 3



B.2 ABNF Specification

[Begin Correction]

signalsDescriptor = SignalsToken [ LBRKT + signalParm

* (COMMA signalParm)4+ RBRKT ]

[End Correction]

[Begin Correction]

auditReturnParameter = (mediaDescriptor / modemDescriptor /
muxDescriptor / eventsDescriptor /
signalsDescriptor / digitMapDescriptor /
observedEventsDescriptor /
eventBufferDescriptor /
statisticsDescriptor / packagesDescriptor /
errorDescriptor / auditReturnItem)

auditReturnItem = (MuxToken / ModemToken / MediaToken /
DigitMapToken / StatsToken /
ObservedEventsToken / PackagesToken )

[End Correction]

[Begin Correction]

;at-most-once, and DigitMapToken and PackagesToken are not allowed

;in AuditCapabilities command

auditItem = ( auditReturnItem / SignalsToken /
EventBufferToken / EventsToken )

1139+ T+ am ( MirseTolken—/ ModemToken / MadisTolkan /[

auatrErEem =—(—MuxToxen—/Moaemtokenr—/—Mearatoken—
Qi ynal aPalean FyuventRufforTalearn /
StgRratstokenr—/—EventButrirertorken—
DigitMaprnToken /[ S+ o+ aTolean /[ TuantoaTolkan /
birgtrtEMapToken—F—StatsToxen—/—Fvrentstoken—/
ObaceoriradivrantaToken / DPaclkaceaaTolean )
oserveabventstoken—/—PacKkagestoken—)

[End Correction]

6.4 Definethesymbol for NULL context in text encoding

Description: | In answering arecent question on thelist, | was surprised to not be able to find where we
define NULL as being encoded as'-' in text encoding. We define"*" and "$" in B.1.
"ROQOT" appearsin the syntax for TerminationID. Similarly -' appears in the syntax for
ContextI D but nothing states that it stands for NULL. It seems obvious "ROOT" stands for
ROOT but lessso for *-'. Am | missing something or should be add something to B.2 to
state this?

Implementors Guidefor Recommendation H.248.1 Version 1 (2006-04)



B.2 ABNF Specification

[Begin Correction]

;The values 0x0, OXFFFFFFFE and OXFFFFFFFF are reserved,

;i “-" is used for NULL context.

ContextID = (UINT32 / "*n / w_w / ugwn)

[End Correction]

6.5 Correctionsto Appendix A example statistics

Description: The statistics returned in step 22 of the example in Appendix A.1.1 omits some of the
statistics in the packages implemented on the terminations and indicates the wrong units for
nt/dur. While this example is not normative, errors are confusing to readers.

Reference: Private discussion during Jun 2002 meeting in Bruges.

Appendix A.1.1 step 22

[Begin Correction]

From MG2 to MGC:

MEGACO/1 [125.125.125.111] :55555
Reply = 50009 {
Context = 5000 {
Subtract = A5555 {
Statistics {

nt/os=45123, ; Octets Sent
nt/or=45123, ; Octets SeantReceived
nt/dur=40000 ; in milliseconds

}

}l
Subtract = A5556 {
Statistics {

rtp/ps=1245, ; packets sent
nt/os=62345, ; octets sent
rtp/pr=780, ; packets received
nt/or=45123, ; octets received
rtp/pl=10, ; % packets lost
rtp/jit=27,

rtp/delay=48 ; average latency
nt/dur=38000 ; in millisec

[End Correction]
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6.6 Correctionsto Package Guidelinesfor Statisticsin 12.1.5

Description: The guidelines for defining statistics for packages only suggests indicating the units of the
statistic but not its type or range. The packagesin Annex E that define statistics uses
sections similar to those for package parameters which include type and possible values. It
would seem preferable to change the guidelines to recommend this format.

Reference: Private discussion during Jun 2002 meeting in Bruges.

12.1.5 Statistics

[Begin Correction]

Statistics defined by the package, specifying:
Statistic name: only descriptive.
StatisticlD: Isan identifier
StatisticlD is used in a StatisticsDescriptor
DescriptionUnits—unit-of-measure-e.g-—mitisecondspackets
Type: One of:
Boolean
String: UTE-8 string
Octet String: A number of octets. See Annex A and Annex B.3 for encoding

Integer: 4 byte signed integer

Double: 8 byte signed integer

Character: Unicode UTF-8 encoding of asingle |etter.

Could be more than one octet.

Enumeration: One of alist of possible unigue values (See 12.3)
Sub-list: A list of several values from alist. The type of sub-list SHALL also be specified. The type
shall be chosen from the types specified in this section (with the exception of sub-list). For example, Type:

sub -ist of enumeration. The encoding of sub-listsis specified in Annexes A and B.3.

Boolean

Possible Vaues:

A package must indicate the unit of measure, e.q. milliseconds, packets, either here or along with the type
above, aswell asindicating any restriction on the range.

[End Correction]

\ 6.7 Specification of the meaning of automatic in E.13 tdm package

Description: The meaning of “automatic” in the gain parameter of E.13 tdm package is not well defined.

Implementors Guidefor Recommendation H.248.1 Version 1 (2006-04) 6



and

There have been several issues raised over the last month or so about gain in the TDM
package (Annex E.13) aswell asin Annex C. | will summarize the issues and propose
changes to address them.

1. tdmc/gain is defined as integer which in 12.1.2 is clearly signed but the description and
choice of value for "automatic" seem to have assumed that the value was

unsigned. [consensus was that gain should be signed, negative values have useful meaning
and that the reserved value for automatic should be changed. Notethislast issueis
definitely not backward compatible but no objections were raised.]

2. tdmc/gain does not specify if it applies to outbound signal level, inbound or both.
[consensus was that it should be for outbound signal level.]

3. Nigel Williams suggested that the value in text encoding be restricted to decimal (non-
hex) representation for easier parsing. [there was no discussion on this, but since the
comment the in B.2 specifies that either decimal and hexadecimal can be used for positive
values of any integer property, | think we should NOT make this a specia case. Note that
the specification does require decimal for negative values.]

4. ThereisalsoaGainin C.1 (100C) for binary encoding. Itisnot clear what it appliesto
and it is defined as unsigned integer and 0..65535 (evidently 2 bytes). [Consensus was that
this should be deprecated similar to what we did for echo control.]

Reference: AVD-2191 aliaison from SG15 received at the Jun 2002, Bruges meeting and further
changes from:

Subject: [Megaco] Gainin TDM package and in Annex C
Date: 8/1/2002 12:24 PM
From: Terry L Anderson tla@lucent.com

C.1l General media attributes

[Begin Correction]

Gain 100C Unsigned-integer | GainindB:-0-65535 Not Used. See H.248.1
Annex E.13 for an available gain property.

[End Correction]
E.13.1 Properties

[Begin Correction]

Gain Control
PropertyI D: gain (0x000a)

Gain control, or usage of of signal level adaptation and noise level reduction is used to adapt the level of the
outbound signal. However, it is necessary, for example for modem calls, to turn off this function._When the value
is set to “automatic”, the termination serves as an automatic level control (ALC) with atarget level provisioned on
the MG and the direction being outward.

Type: integer

Possible values:

Implementors Guidefor Recommendation H.248.1 Version 1 (2006-04) 7



The gain control specifies the gain in decibels (positive or negative), with the maximum positive integer,

214748646 (0x7fffffff) r&eerved to repr&ent automatlc Barametepmay—e%hepbespeemed-as—amema&l&

lue)-The default value is provisioned

mtheMG

Defined in: Local Control Descriptor
Characteristics: read/write

[End Correction]

6.8 Protocol Version Negotiation

Description: Section 11.3 on protocol negotiation, describes the behavior of MGC
specifying explicitly that it return version in the response for two cases:

1) MGC supports only alower version than that proposed by MG

2) MGC supports a higher version but can support the version proposed by MG.
It does not explicitly state behavior for the case:

3) MGC supports ONLY the same version proposed by MG

but thisis not actually stated. MG of course could not know the
difference between #2 and #3. | suppose that an MG receiving a response
with no version should assume that the version proposed is being
accepted but of course thiswould have worked for #2 aswell. The
guestion is, is omission equivalent to returning the equal value.

Description should be changed to cover this case and to indicate that return of versionis
optiona if MG’s choice is used.

Reference: Subject: [Megaco] Protocol version negotiation
Date: 7/23/2002 10:27 PM
From: Terry L Anderson tla@lucent.com

11.3 Negotiation of protocol version

[Begin Correction]

A ServiceChange command from a MG that registers with an MGC shall contain the version number of the protocol
supported by the MG in the ServiceChangeV ersion parameter. Regardless of the version placed in the

ServiceChangeV ersion parameter the message containing the command shall be encoded as aversion 1 message. Upon
receiving such amessage, if the MGC supports only alower version, then the MGC shall send a ServiceChangeReply with
the lower version and thereafter all the messages between MG and MGC shall conform to the lower version of the protocol.
If the MG is unable to comply and it has established a transport connection to the MGC, it should close that connection. In
any event, it should reject all subsequent requests from the MGC with Error 406 — Version Not Supported.

If the MGC only supports higher version(s) than the MG, it shall
reject the association with Error 406 Version Not Supported.

If the MGC supports the version indicated by the MG, it shall conform to that version in all subsequent messages. In this

case it is optiona for the MGC to return aversion in the ServiceChangeReply.
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[End Correction]

6.9 Statisticsand Move

Description: Statistics on atermination are defined in two ways:

1. 6.2says
" Statistics are reported...when the termination is taken out of the call itisin."
2. 7.1.15says.

"The Statistics parameter provides information describing the status and usage of a
Termination during its existence with a specific Context."

| don't think a"call" isawell defined concept in H.248, but perhaps these two statements are
consistent if we associate a"call" with acontext. Theissueis, if aterminationis Moved to a
different termination, isit in the same call (one party is probably the same but the other may
not be)? Or, more specificaly areits statistics zeroed.

Subtract clearly zeros them since ephemerals disappear and physicals get default values
when returned to NULL context, and we state this as the last sentencein 7.1.15. Theissueis
for aMove. We never clearly state thisfor Move, but from the current language defining
what statistics mean, | assume that they ARE zeroed. It would help if that last sentencein
7.1.15 included Move (or if they are NOT cleared, we state that).

We report statistics, by default, on a Subtract, but NOT on aMove. So if statistics are
zeroed by the move, then one must remember to add a Statistics Descriptor to Move to get
them where thisis not needed for a Subtract. It would seem to be consistent we would have
reported statistics by default on all commands that zero them rather than only on Subtract.

Reference: Subject: [Megaco] Statistics and Move
Date: 3/7/2002 4:23 PM
From: Terry L Anderson tla@lucent.com

6.2 Terminations[H.248.1v1 (03/02)]

[Begin Correction]

Terminations may have signals applied to them (see 7.1.11). Terminations may be programmed to detect Events, the
occurrence of which can trigger notification messages to the MGC, or action by the MG. Statistics may be accumulated on a
Termination. Statistics are reported to the MGC upon reguest (by means of the AuditVaue command, see 7.2.5) and when
the Termination ceases to exist or is returned to the null context due to a Subtract command.is-subtracted-from-a-context:

[End Correction]
7.1.15 Statisticsdescriptor

[Begin Correction]

The Statistics Descriptor provides information describing the status and usage of a Termination during its existence
(ephemeral) or whileit is outside the null context (physical ywithin-a-specific-Context. Thereis aset of standard statistics
kept for each Termination where appropriate (number of octets sent and received for example). The particular statistical
properties that are reported for a given Termination are determined by the Packages realized by the Termination. By defaullt,
statistics are reported when the Termination ceases to exist or is returned to the null context due to a Subtract commandis
Subtracted-from-the- Context. This behaviour can be overridden by including an empty AuditDescriptor in the Subtract
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command. Statistics may also be returned from the AuditVaue command, or any Add/Move/Modify command using the
Audit descriptor.

Statistics are cumulative; reporting Statistics does not reset them. Statistics are reset when a ceases to exist or is returned to
the null context due to a Subtract command Ferminrationis-Subtracted-from-a-Context.

[End Correction]
E.11.4 Statistics

[Begin Correction]

Duration
StatisticsID: dur (0x0001)

Description: provides duration of time the termination has existed or been out of the null context.been-inthe
Context:

Type: double, in milliseconds

[End Correction]

6.10 Additional Codepoint for Annex C

Description: | H.248.20 needs an additional code point in Annex C and should be available in both v1 and
v2 of H.248.1

Reference: D-280 from Geneva 10/2002

C.l2 H.245
[Begin Correction]
Propertyl D Property tag Type Value

oLC Co01 Octet string The value of H.245 OpenL ogical Channel
structure.
Ref.: ITU-T H.245

OL Cack C002 Octet string The value of H.245 OpenL ogical Channel Ack
structure.
Ref.: ITU-T H.245

OL Ccenf C003 Octet string The value of H.245 OpenL ogical Channel Confirm
structure.
Ref.: ITU-T H.245

OLCrg Co04 Octet string The value of H.245 OpenL ogical Channel Reject
structure.
Ref.: ITU-T H.245

CLC C005 Octet string The value of H.245 Closel ogical Channel
structure.
Ref.: ITU-T H.245

CLCack C006 Octet string The value of H.245 Closel ogical Channel Ack
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Propertyl D Property tag Type Value

structure.
Ref.: ITU-T H.245
LCN Coo7 Integer The value of H.245 Local Channel Number
0 - 65535.

Ref.: ITU-T H.245

[End Correction]

6.11 Wild Carding Principles

Description: | Over the last several months on the IETF Megaco list the issue of wild carded context
command handling has been raised several times. There has been a significant amount of
discussion surrounding this topic and it is apparent that the H.248.1 recommendation is
unclear with regards to the handling of wildcarded commands.

From the discussions on the list the main issues that need to be clarified are:
e All commands should have the same behavior with respect to wildcarding
e Context=ALL does NOT cover the NULL context.

e Thereply to commands using a wildcarded Context=ALL and partial Termination |ID
should not contain an error if at least one of the Full Terminationl Ds referenced by the
partial TerminationlD appear in a context.

Theintent isto clarify the use of wildcard not change the specification, but since the current
text has many ambiguities the clarification will not match all current implementation.

April 2006: This item has been updated to correct an error in the selection of error code for a
particular wildcarding situation.

Reference: D-283 to the Geneva 10/2002 meeting and discussions at the meeting.
D-223 to the Geneva 04/2006 meeting and discussions at the meeting.

[Begin Correction]

6.22 TerminationlDs
Terminations are referenced by a Terminationl D, which is an arbitrary schema chosen by the MG.

Terminationl Ds of physical Terminations are provisioned in the Media Gateway. The TerminationlDs may be chosen to
have structure. For instance, a Terminationl D may consist of trunk group and a trunk within the group.

A wildcarding mechanism using two types of wildcards can be used with Terminationl Ds. The two wildcards are ALL and
CHOOQOSE. The former is used to address multiple Terminations at once, while the latter is used to indicate to a media
gateway that it must select a Termination satisfying the partialy specified TerminationlD. This alows, for instance, that a
MGC instructs aMG to choose a circuit within atrunk group.
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[End Correction]

[Begin Correction]

6.63 Wildcarding Principles

This clause specifies the behaviour for wildcarding Context and Termination Identities that shall be applied to all commands.
In processing these commands two forms of wildcarding must be considered:

1. Context Wildcarding

2. Termination Wildcarding

When executing a transaction that contains wildcarded contexts and optionally terminations, all commands in the
transaction are executed in order for aparticular instance of ContextlD before moving to a subsequent Contextl D instance.
In the case that there are multiple commands in a transaction, only when the TerminationlD (wildcarded or specific)
specified in the first command matches a specific instance of a ContextlD are subsequent commands in the transaction
executed. If aTerminationl D (wildcarded or specific) of the subsequent command/s in that transaction does not much the
specific Contextl D instance then an error code 431 is returned and processing of subsequent instances of the wildcard
Contextl D are stopped unless the command that generated the error is marked optional.

The execution of particular wildcard combinations is discussed below.

6.36.1 Contextl D specific with Terminationl D wildcar ded

In the case where the Contextl D is specific, wWhen ALL isused in the Terminationl D of a command, the effect is identical
to repeating the command with each of the matching TerminationlDs. The use of ALL does not address the ROOT
termination. Since each of these commands may generate a response, the size of the entire response may be large. Thus if
the wildcard matches more than one Terminationl D in the context, all possible matches are attempted, with results reported
for each one. If none of the Terminations referenced by the wildcarded TerminationlD are in the specific context then error
code 431 isreturned. No errors are returned for individual terminations specified by the wildcarded TerminationI D that are
not in the specified context.

For example: Assume that a gateway has 4 terminations; t1/1, t1/2, t2/1 and t2/2. Assume that Context 1 hast1/1
and t2/1init and that Context 2 hast1/2 and t2/2 in it.

The command:
Context=1{ Command=t1/*{Descriptor/s}}

Returns.
Context=1{ Command=t1/1{ Descriptor/s}}

6.36.2 Contextl D wildcarded (ALL) with Terminationl D specific

In the case where the ContextlD is wildcarded(i.e. ContextID = ALL) and the TerminationlD isfully specified, the effect is
identical to acommand specifying the non-NULL context that contains the specified termination. Thus a search must be
made to find the context and only one instance of the command is executed. No errors are reported for Contexts that do not
contain the specified termination. If the termination is not contained in any (non-NULL) context then error code 435
(“TerminationlI D is not in specified context”) is returned, though error code 431 (“No TerminationlD matched awildcard”)
may be returned in order isteturned to maintain backward compatibility. Use of thisform of action rather than one
specifying the Contextld is discouraged but may be useful, for example in correcting conflicting state between MG and
MGC.

For example: Taking the above gateway configuration.The command:
Context=*{Command=t1/1{ Descriptor/s}}
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Returns.
Context=1{ Command=1t1/1{ Descriptor/s}}

6.36.3 Contextl D wildcarded (ALL) with Terminationl D wildcar ded

In the case where the Contextl D is wildcarded (i.e. Context ID = ALL) and the Terminationl D is wildcarded, the effect is
identical to repeating the command with each of the Terminationl Ds matching the wildcard for each non-NUL L context that
contains one or more of those matching TerminationlDs. Thus if the wildcard matches more than one TerminationlD in the
specific instance of the wildcarded ContextlD, all possible matches are attempted, with results reported for each one. No
errors are reported for Contexts that do not contain a termination matching the wildcarded TerminationID. No errors are
returned for individual terminations specified in the wildcarded Terminationl D that are not in a specific instance of the
wildcarded ContextID. If there are no matches to the wildcarded ContextlD and Terminationl D then error 431 isreturned.

For example: Taking the above gateway configuration.

The command:
Context=*{Command=t1/*{Descriptor/s}}

Returns:
Context=1{ Command=t1/1{ Descriptor/s}}

Context=2 { Command=t1/2{Descriptor/s}}

In the case that that multiple commands are contained in awildcarded Terminationl D and/or wildcarded ContextlD request
then if the first command does not match the first ContextlD and Terminationl D instance then the subsequent command in
the request will not be executed for that instance.

6.36.4 Wildcarded Responses

If individual responses are not required, awildcard response may be requested. In such a case, a single response is generated,
which contains the UNION of all of the individual responses which otherwise would have been generated, with duplicate
values suppressed. For instance, given a Termination Tawith properties pl=a, p2=b and Termination Tb with properties
p2=c, p3=d, a UNION response would consist of awildcarded Terminationld and the sequence of properties pl=a, p2=b,c
and p3=d. Wildcard response may be particularly useful in the Audit commands. If awildcard UNION responseisused in
conjunction with awildcarded Context then a single response is sent with the UNION of all the individual termination/s
referenced by the Terminationl D. The response would contain Context=all, a wildcarded Terminationld and the sequence of

properties.

If an error occurs during the execution of awildcarded request that specifies awildcarded response special handling is
required to provide useful information about the error(s) while still maintaining a modest sized response. When a
wildcarded response is requested all instances (as specified above) of the command shall be executed even if one or more
result in errors, but later commands in the transaction will not be executed (unless optional was specified). Multiple
command responses shall be returned for the command that encountered the error. The first command response shall be the
normal wildcard response containing the UNION of responses for those commands that succeeded. If none of them
succeeded the UNION shall be empty. Additional command responses for each transactionl D that failed shall be returned
with the appropriate Error Descriptor.

For example
The command:
Context=*{Command=t1/*{Descriptor/s}}

Responseto an error.

Context=*{Command=t1/*{Union response descriptors},
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Command=t1/3{Error=errorcode}}

The encoding of the wildcarding mechanism is detailed in Annexes A and B.

[End Correction]

6.12 Wildcarding in the Topology Descriptor

Description: | During discussions on the Megaco Mailing list an ambiguity was recognized in the text
describing how wildcarding works in the case of a one way topology descriptor. It was
thought that a"*" wildcard was not alowed to be used in the topology triple
(T1,T2,0neway). Thisisincorrect asa"*" wildcard may be used in one termination 1D but
not both.

Reference: Subject: RE: [Megaco] Question on Section 7.1.18 Megaco V2
Date: Tue, 14 Jan 2003 13:31:54 -0500
From: "Kevin Boyle" <kboyle@nortel networks.com>

[Begin Correction]

7.1.18 Topology Descriptor

. (T1, T2, oneway) means that the Terminations that match T2 receive media from the Terminations matching T1,
but not vice versa. In this case use of the ALL wildcard such that there are Terminations that match eitherbeth T1
orand T2 but not both is-het allowed.

[End Correction]

6.13 Binary Valuefor Packetization Time (Annex C)

Description: | During discussion on the Megaco Mailing list it was highlighted that there was no
equivalent binary codepoint for the SDP a=ptime. It was felt that a new Annex C property
should be defined.

Reference: Subject: [Megaco] Binary equivaent for SDP ptime attribute
Date: Mon, 20 Jan 2003 15:16:25 -0600
From: John_Poplett@3com.com

[Begin Correction]

C1 General media attribute

RTPpayload 100F Integer Payload type in RTP Profile for Audio and Video
Conferences with Minimal Control
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Ref.: RFC 1890

Ptime

1010 Integer <paeketPacketization Ttime

This gives the length of time in milliseconds
represented by the mediain a packet.

Ref.. RFC 2327

[End Correction]

6.14 Modification of Terminationsby MGCs

Description: During discussion on the Megaco Mailing list, it was highlighted that the spec prohibited
modification of termsin the NULL context. This clearly was not the intent of the passage,
and many implementations alow this very function.

Reference: Subject: [Megaco] Restriction on Modification Of Terminations

Date: Tue, 15 Apr 2003 22:00:09 -0400

From: Christian.Groves@ericsson.com.au

[Begin Correction]

6.21 Termination dynamics

The protocol can be used to create new Terminations and to modify property values of existing Terminations. These

modifications include the possibility of adding or removing events and/or signals. The Termination properties, and events
and signals are described in the ensuing subclauses. An MGC can only release/modify Terminations and the resources that
the Termination represents which are in the NULL context or which it-hashave been previoudly seized via, e.g. the Add

command.

[End Correction]

6.15 Optional Commandsin an Action

Description: There is ambiguity in section 8 on whether or not commands are optional in transaction
reguests. A command is optional if a context property modification or audit isincluded.
Reference: D-347 to the 05/03 Geneva meeting and discussions at the meeting

[Begin Correction]

8.2.1 TransactionRequest

The TransactionRequest is invoked by the sender. There is one Transaction per request invocation. A request contains one

or more Actions, each of which specifiesits target Context-and-one-ormore-Commandsper-Context.

[End Correction]
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6.16 Ordering of Transactions

Description: Transaction processing order when multiple transactions are contained in a message is not
guaranteed. This behavior can generate errors in scenarios where there was successful
command execution on the MG. For example: the MGC may receive a message with a
transaction reply containing the results of acommand ADD(ContextlD="?,

Terminationl D="7) and a transaction request containing a notification from the contextID and
TerminationlD in the transaction reply. If the MGC chooses to execute the second
transaction request first it will generate an error 410 "Incorrect identifier" although the
transaction reply contained the ContextID and Termination ID. This error can be avoided if
transaction replies are processed before transaction regquests.

Reference: D-347 to the 05/03 Geneva meeting and discussions at the meeting

[Begin Correction]

8 Transactions

Transactions guarantee ordered Command processing. That is, Commands within a Transaction are executed sequentialy.
Ordering of Transactionsis NOT guaranteed — transactions may be executed in any order, or simultaneously_ however
transaction replies should be executed before transaction requests when both are contained in a message.

[End Correction]

\ 6.17 Repliesto Actionswith no Commands

NOTE — Thisitem has been deprecated in favor of item 6.23.

[End Correction]
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6.18 Network Package can apply to TDM

Description: There has been some confusion about whether the network package can apply to TDM. The
intent is that the package can apply to any network. Some clarifying text to thisend is
needed.

Reference: Discussions at the 09/03 meeting

[Begin Correction]

E.11 Networ k Package
Packagel D: nt (0x000b)
Version: 1

Extends: None

This package defines properties of network terminations independent of network type._This includes, but is not limited to,
TDM, IPand ATM.

[End Correction]

6.19 Precedence of LocalControl Mode property versus SDP mode

Description: | Discussionson the Megaco mailing list highlighted that there is no text indicating how the
L ocalControl Mode property interacts with mode as specified in SDP.

Reference: Subject: Re: [Megaco] SDP mode and Megaco mode question
Date: Mon, 08 Dec 2003 15:55:41 +1100

From: Christian Groves <Christian.Groves@ericsson.com>

7.1.7 L ocalControl descriptor

[Begin Correction]

The alowed values for the mode property are send-only, receive-only, send/receive, inactive and loop-back. "Send" and
"receive" are with respect to the exterior of the Context, so that, for example, a stream set to mode = sendOnly does not pass
received media into the Context. The default value for the mode property is "Inactive". Signals and Events are not affected
by mode._The L ocalControl Mode property takes precedence over any mode specified in the L ocal and Remote descriptors.

[End Correction]

6.20 Digit processing clarification

Description: Discussion on the Megaco mailing list revealed that the wording in both H.248.1 and
H.248.16 regarding “first digit” processing is misleading.

Reference: Subject: [Megaco] DTMF detection and buffering
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Date: Wed, 27 Aug 2003 19:18:53 +0200
From: "CHATRAS Bruno FTRD/DAC/ISS' <bruno.chatras@francetelecom.com>

[Begin Correction]

71142 DigitMap Timers

The collection of digits according to a DigitMap may be protected by three timers, viz. a start timer (T), short timer (S), and

long timer (L).

1) The start timer (T) isused prior to any digits being available for processing against the digit maphaving-been
dialed. If the start timer is overridden with the value set to zero (T = 0), then the start timer shall be disabled. This
implies that the MG will wait indefinitely for digits.

[End Correction]

6.21 Usage of DigitMap timer symbolswith range notation

Description: Discussion on the Megaco mailing list has concluded that clarification is needed on the
usage of timer symbols when building digitmap strings utilizing the range notation.

Reference: Subject: RE: [Megaco] Digit Maps: Long Duration Modifier(Z), Long Timers (L), & Short
Timers (S)

Date: Fri, 5 Dec 2003 13:09:11 -0500

From: Steve Cipolli <SCipolli@radvision.com>

7.1.14.3 DigitMap Syntax

[Begin Correction]

In addition to these event symbols, the string may contain "S" and "L" inter-event timing specifiersand the "Z" duration
modifier. "S" and "L" respectively indicate that the MG should use the short (S) timer or the long (L) timer for subsequent
events, overriding the timing rules described above. If an explicit timing specifier isin effect in one alternative event
sequence, but noneis given in any other candidate alternative, the timer value set by the explicit timing specifier must be
used. If al sequences with explicit timing controls are dropped from the candidate set, timing reverts to the default rules
given above. If used inside arange notation, the S and L specifiers shall beignored. Finaly, if conflicting timing specifiers
arein effect in different aternative sequences, the long timer shall be used.

A "Z" designates along duration event: placed in front of the symbol(s) designating the event(s) which satisfy a given digit
position, it indicates that that position is satisfied only if the duration of the event exceeds the long-duration threshold. The
value of this threshold is assumed to be provisioned in the MG._If the Z specifier is not followed by adigit (0-9 or A-K),
then the MG shall reject the digitmap as invalid protocol. When used in arange notation, the Z specifier applies solely to
the immediately following digit. When used immediately prior to arange, the Z modifier appliesto al digitsin the range
(thereby requiring a match in the range to be long duration).

[End Correction]
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6.22 Clarification of the use of StreamID =0

Description: The ASN.1 and ABNF version of the H.248.1 syntax allow StreamIDs 0 to 65535. The
convention in the procedure section of H.248 is that Stream ID starts with stream 1. This
needs to be further clarified.

Reference: COM 16 D-376

7.14 Mediadescriptor

[Begin Correction]

A stream isidentified by a StreamlID. The StreamlI D shall be in the range of 1 to 65535. The StreamiD is used to link the
streams in a Context that belong together. Multiple streams exiting a Termination shall be synchronized with each other.
Within the Stream descriptor, there are up to three subsidiary descriptors: LocalControl, Local, and Remote. The
relationship between these descriptorsisthus:

[End Correction]

6.23 Correction of Context Audit return

Description: The ABNF commandReply construct requires replies to actions without commands to
include the contextProperties specified in the action. Thisis different from the ASN.1,
which does not require this and different from commands in that commandReplies are not
required to return fully-specified descriptors set by the command. Thisis because the
ABNF puts the contextProperties construct in the commandReply construct, rather in the
actionReply construct.

Reference: COM 16 D-374
NOTE — Thisitem supersedesitem 6.17

B.2 ABNF specification

[Begin Correction]

; at-most-once

; EmergencyOffToken to be used in MG to MGC direction only in H.248.1 vl

; either EmergencyToken or EmergencyOffToken, but not both

contextProperty = (topologyDescriptor / priority / EmergencyToken /
EmergencyOf fToken)

EmergencyToken = ("Emergency" / "EG")

EmergencyOf fToken = ("EmergencyOff” / "EGO")

ErrorToken = ("Error" / "ER")
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[End Correction]

6.24 Clarification of return value for AuditCapabilities of strings

Description: H.248.1 does not specify what should be returned by the MG if the MGC requests an
AuditCapabilities of a property that isastring. Since the possibilities are infinite, H.248.1
should specify avalue to be returned.

Reference: Discussions at the 01/2004 Geneva meeting

7.26  AuditCapabilities

[Begin Correction]

Interpretation of what capabilities are requested for various values of ContextID and TerminationID isthe same asin
AuditVaue.

For property and parameter values of type string, character or octet string, the MG shall return an empty value. For the text
encoding, strings and characters return an empty quotedString construct, while octet strings return NUL (0x00). This
behavior may be overridden by the package definition.

[End Correction]

6.25 Error response when processing a Contextl D

Description: | H.248.1 § 8.2.2 discusses the action to be taken when a receiver encounters an error parsing
a ContextlD. It specifies that the ContextlD is returned in an Action response with error
code 422 “ Syntax Error in action”. It isvery likely however that if areceiver cannot parse
the context ID it will not be able to return the Contextl D back to the sender. It is proposed
below to allow sending of aresponse at atransaction level without including the ContextiD.

Reference: AVD-2467

[Begin Correction]

8.2.2 TransactionReply

If the receiver encounters an error in processing a Contextl D_but can parse the Contextl D, the requested Action response
will consist of the Context ID and a single error descriptor, 422 (Syntax Error in Action). If the receiver cannot parse the
ContextID, it shall return a TransactionReply consisting of the TransactionlD and a single error descriptor, 422 (Syntax

Error in Action).

[End Correction]
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6.26 Support of packages

Description: There has been some confusion of what is meant by the term “To support a particular
package the MG must support all properties, signals, events and statistics defined in a
package. It must also support al Signal and Event parameters.” The term "Must Support” is
different from "it is mandatory to implement all the functionality in the package." Thisterm
was added so that the MG had to support the reception of properties, signal, events and
statistics. The MG must not return a syntax error or unknown ID for any of these elements.
However the MG could give a meaningful response such as 501 not implemented. This
shows that the MG has at least considered the complete package. It is encouraged to support
the complete functionality of a package however it is better to return error code 501 and
using an existing package rather than creating new packages with the same functionality as
contained in existing packages. It is proposed to clarify this.

Reference: Subject: RE: [Megaco] Support of a H.248 package
Date:  Tue, 23 Mar 2004 14:39:43 -0500
From: Kevin Boyle <kboyle@nortel networks.com>

and AVD-2467

[Begin Correction]

6.2.3 Packages

To support a particular package the MG must suppert-recognize all properties, signals, events and statistics defined in a
package. It must also support al Signal and Event parameters. |f the functionality behind these properties, signals, events
and statisticsis not implemented, the MG shall not return a syntax error or unknown ID error for any of these elements but
should return error 501 “Not implemented”.

The MG may support a subset of the values listed in a package for a particular Property or Parameter. If an unsupported
value is specified by the MGC, the MG shall return error 501 “Not implemented”.

[End Correction]

6.27 Mismatch between RFC2377 support and one“m=" linerestriction

Description: | H.248.1 §7.1.8 Local and Remote descriptor mandates that there shall only be one m=line
per SDP. However further in the section it states that “ Implementations shall accept session
descriptions that are fully conformant to RFC 2327.” There could be some confusion over
whether or not multiple m=lines should be accepted if they conform to RFC2327. Multiple
m=lines per SDP should not be accepted by the MG. This should be clarified.

Reference: AVD-2467
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[Begin Correction]

7.1.8 Local and Remote descriptors

A Stream Descriptor specifies a single bidirectional media stream and so a single session description MUST NOT include
more than one media description ("m="line). A Stream Descriptor may contain additional session descriptions as

aternatives. Each media stream for atermination must appear in distinct Stream Descriptors. When multiple session
descriptions are provided in one descriptor, the "v="'lines are required as delimiters; otherwise they are optional in session

descriptions sent to the MG. Implementations shall accept session descriptions that are fully conformant to IETF RFC 2327

according to the above restrictions. When binary encoding the protocol the descriptor consists of groups of properties (tag-
value pairs) as specified in Annex C. Each such group may contain the parameters of a session description.

[End Correction]

6.28 Annex C codepointsfor RTCP

Description: | H.248.30 introduces a package for the support of RTCP XR. As part of the functioning of
RTCP SDP bandwidth modifiers may be sent. Thisis currently supported in SDP but not in
the Binary version of H.248.1. Thus the bandwidth modifiers RTCP(b=RS:xx, b=RR:xx) as
defined in RFC3556 need to be added to H.248.1 Annex C.

Reference: Subject: [Megaco] RTCP bandwidth modifiers
Date: Thursday, March 25, 2004 5:41 AM
From: Kalleitner Franz [mailto:franz.kall eitner @siemens.com]

[Begin Correction]
6.28.1.1 C6 IP
PropertylD Property tag Type Value

IPv4 6001 32 bits Ipv4Address | Ipv4Address
Ref.: IETF RFC 791

IPv6 6002 128 bits IPv6 Address
Ref.: IETF RFC 2460

Port 6003 Unsigned integer 0..65535

Porttype 6004 Enumerated TCP(0), UDP(1), SCTP(2)

RtcpbwRS 6005 I nteger RS RTCP bandwidth modifier indicates the
RTCP bandwidth all ocated to active data
senders (as defined by the RTP spec)

Ref.: IETF RFC 3556

RtcpbwRR 6006 Integer RR RTCP bandwidth modifier indicates the
RTCP bandwidth allocated to other
participants in the RTP session (i.e., receivers)
Ref.: IETF RFC 3556

[End Correction]
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6.29 Clarification of Packagel D and namefor Annex C

Description: The binary encoding of H.248.1 uses Annex C for a number of local and remote properties.
The identities of the Annex C properties use the normal package name/property id construct.
It is not clear from reading Annex C what the Package name is. The Annex A ASN.1 syntax
must be read to find out that the binary package name is H’0000. No text package name has
been defined for Annex C for use with the H.248 property SDP element. Annex C should be
modified to make the package namel/id clear.

Reference: | - Origina Message --------

Subject: Re: Signaling of UDI rsp Clearmode Bearer Service; Re: TDM Hairpinning; Re:
[Megaco] Hairpin case A/u Law conversion

Date: Tue, 27 Apr 2004 13:55:12 +0200

From: Carsten Waitzmann <cwaitzmann@alcatel .de>

[Begin Correction]

Annex C Tagsfor media stream properties

Parameters for Local, Remote and Local Control descriptors are specified as tag-value pairsif binary encoding is used for
the protocol. This annex contains the property names (Propertyl D), the tags (Property tag), type of the property (Type) and
the values (Value). Values presented in the Value field when the field contains references shall be regarded as "information”.

The reference contains the normative values. If avalue field does not contain areference, then the valuesin that field can be
considered as "normative".

The referencing of Annex C properties follows the Packagel D/PropertyI D structure; however Annex Cisnot initself a
package. Annex C is considered to have Packagel D 0x0000 for binary encoding and “anxc” for text encoding. For text
encoding of H.248.1, Annex C shall only be used in the case that the required property is not already defined by a package
or represented by SDP. The nesting of one Annex C property inside another is forbidden.

Tags are given as hexadecimal numbers in this annex. When setting the value of a property, aMGC may underspecify the
value according to one of the mechanisms specified in 7.1.1.

[End Correction]

6.30 Clarification of ReserveGroup and ReserveValue Properties

Description: The use of the Reserve property is described in H.248.1 sections 7.1.7 and 7.1.8. Currently
there is a mismatch between the stated behaviour of Reserve Group. Section 7.1.7 states. “If
the value of a Reserve property is True, the MG SHALL reserve resources for all
aternatives specified in the Local and/or Remote descriptors for which it currently has
resources available.” however section 7.1.8 states “ If ReserveGroup is True, the MG
reserves the resources required to support any of the requested property group aternatives
that it can currently support. If ReserveValue is True, the MG reserves the resources
required to support any of the requested property value aternatives that it can currently
support.” It is proposed to update 7.1.8 to align with the definitionin 7.1.7.

Reference: AVD-2569
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[Begin Correction]

7.1.8 Local and remote descriptors

If ReserveGroup is True, the MG reserves the resources required to support any-as many as possible of the requested
property group aternativesthat it can currently support. If ReserveVaueis True, the MG reserves the resources required to
support any-as many as possible of the requested property value alternatives that it can currently support.

[End Correction]

6.31 Clarification of Provisional Response Timer Values

Description: | H.248.1 has 2 sections that discuss the setting of the (M G)provisiona ResponseTimer value.
Section D.1.4 states: “ The root Termination has a property
(ProvisionalResponseTimerVaue), which can be set to the requested maximum number of
milliseconds between receipt of a command and transmission of the TransactionPending
response.”

Section E.2.1 states: “Initialy set to normalM GExecutionTime plus network delay, but may
be lowered.”\

These two sections give conflicting advice of what to set the timer to, D.1.4 does not take
into account network delay which may result in messages being repeated unnecessary. Itis
proposed to remove the text from D.1.4 and rely on the definitionin E.2.1.

Furthermore section 8.2.3 discusses procedures for the sending of Transaction Pending. It
however has omitted the (M G/MGC)Provisional ResponseTimerValue the use of which
should be documented.

Reference: AVD-2569

[Begin Correction]

8.23 TransactionPending

TransactionPending(TransactioniD { } )

The TransactionlD parameter must be the same as that of the corresponding TransactionRequest. A property of root
(normalM GExecutionTime) is settable by the MGC to indicate the interval within which the MGC expects a response to
any transaction from the MG (exclusive of network delay). Another property (normalMGCExecutionTime) is settable by
the MGC to indicate the interval within which the MG should expect a response to any transaction from the MGC
(exclusive of network delay). M GProvisional ResponseTimerV alue indicates the time within which the MGC should expect
a Pending Response from the MG if a Transaction cannot be completed (initially set to normalM GExecutionTime plus
network delay, but may be lowered). MGCProvisionalResponseTimerV alue has the corresponding meaning to the MG.
Senders may receive more than one TransactionPending for acommand. If aduplicate request is received when pending,
the responder may send a duplicate pending immediately, or continue waiting for its timer to trigger another
TransactionPending.
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[End Correction]

[Begin Correction]

D.1.4 Provisional responses

Executing some transactions may require along time. Long execution times may interact with the timer-based
retransmission procedure. This may result either in an inordinate number of retransmissions, or in timer values that become
too long to be efficient. Entities that can predict that a transaction will require along execution time may send a provisiona
response, "Transaction Pending". They SHOULD send this response if they receive arepetition of atransaction that is till
being executed.

Entltlesthat receive aTransactlon Pendl ng shall SNItCh to adlfferent repet|t|on t| mer for repeatlng requests—'Fhe#eet

ty ! 3l ionPendingresponse. Uponrecaptofafmal
response following receipt of provisional r&eponsm an immediate conflrmaruon shall be sent, and normal repetition timers
shall be used thereafter. An entity that sends a provisional response, SHALL include theimmAckRequired field in the
ensuing final response, indicating that an immediate confirmation is expected. Receipt of a Transaction Pending after
receipt of areply shall be ignored.

[End Correction]

6.32 Clarification of NULL Context Usage

Description: | There has been some confusion over what terminations in the NULL context actually
represent. H.248.1 § 6. Connection Model gives some guidance:

“A Context is an association between a collection of Terminations. There is a specia type of
Context, the null Context, which contains all Terminations that are not associated to any
other Termination. For instance, in a decomposed access gateway, al idlelines are
represented by Terminationsin the null Context.”

Terminationsin the NULL context typically have default descriptor values associated with
them. For example: the termination may have an event detecting “ off-hook”. Therefore
according to the above text it could be stated that terminations with default descriptor values
could be considered as IDLE lines.

H.248.1 § 7.2.3 Subtract gives further guidance on what happens to property values when a
termination is SUBTRACTED back to the NULL context:

“When a provisioned Termination is Subtracted from a Context, its property values shall

revert to:
. the default value, if specified for the property and not overridden by provisioning;
. otherwise, the provisioned value.”

It is the contributor’ s contention that the term “ property values” is a generic term and what
isreally meant is “ descriptor values’. Therefore the conclusion that when atermination is
subtracted back to the NULL context this represents an IDLE line.
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Reference: AVD-2570

[Begin Correction]

6.24  Termination propertiesand descriptors

Terminations have properties. The properties have unique Propertyl Ds. Most properties have default values, which are
explicitly defined in this protocol specification or in a package (see clause 12) or set by provisioning. If not provisioned
otherwise, the propertiesin all descriptors except TerminationState and Local Control default to empty/"no value" when a
Termination isfirst created or returned to the null Context. When atermination isfirst created or returned to the null context,
this state represents an "idle" line, trunk or other entity. The default contents of the two exceptions are described in 7.1.5

and 7.1.7.

The provisioning of a property valuein the MG will override any default value, be it supplied in this protocol specification
or in apackage. Therefore, if it is essentia for the MGC to have full control over the property values of a Termination, it
should supply explicit values when ADDing the Termination to a Context. Alternatively, for a physical Termination the
MGC can determine any provisioned property values by auditing the Termination while it isin the NULL Context.

There are anumber of common properties for Terminations and properties specific to media streams. The common
properties are also called the Termination state properties. For each media stream, there are local properties and properties
of the received and transmitted flows.

Properties not included in the base protocol are defined in Packages. These properties are referred to by a name consisting
of the PackageName and a Propertyld. Most properties have default values described in the Package description. Properties
may be read-only or read/write. The possible values of a property may be audited, as can their current values. For properties
that are read/write, the MGC can set their values. A property may be declared as " Global" which has a single value shared
by al Terminations realizing the package. Related properties are grouped into descriptors for convenience.

When a Termination is added to a Context, the value of its read/write properties can be set by including the appropriate
descriptors as parameters to the Add command. Similarly, a property of a Termination in a Context may have its value
changed by the Modify command. Properties may also have their values changed when a Termination is moved from one
Context to another as aresult of a Move command. In some cases, descriptors are returned as output from a command.

In general, if a Descriptor is completely omitted from one of the aforementioned Commands, the propertiesin that
Descriptor retain their prior values for the Termination(s) upon which the Command acts. On the other hand, if some
read/write properties are omitted from a Descriptor in a Command (i.e., the Descriptor is only partialy specified), those
properties will be reset to their default values for the Termination(s) upon which the Command acts, unless the package
specifies other behavior. For more details, see 7.1 dealing with the individual Descriptors.

The above behavior applies equally to Signals, Events and their parameters.

[End Correction]

[Begin Correction]

7.2.3 Subtract

When aprovisioned Termination is Subtracted from a Context, its property-descriptor values shall revert to:
. the default value, if specified for the proeperty-descriptor and not overridden by provisioning;
. otherwise, the provisioned value.
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[End Correction]

6.33 Commandsin ServiceChange on root transaction

Description: H.248.1 allows multiple commands to be grouped per Transaction. An exception to thisisa
transaction containing a ServiceChange command specifying the “Root” terminationID and
ServiceChangeMethod equal to Restart or Failover. Thisis because subsequent transactions
shall use any ServiceChangeAddress supplied in the transaction response and the negotiated
protocol version. Thisis aready implied in the H.248.1 text however the prevention of
multiple commands in this scenario is not explicit and may lead to confusion. It is proposed
to make this explicit in H.248.1.

Reference: COM 16 D-44

[Begin Correction]

7.2.8 ServiceChange

A ServiceChange Command specifying the "Root" for the Terminationl D and ServiceChangeM ethod equal to Restart is a
registration command by which a Media Gateway announces its existence to the Media Gateway Controller. The Media
Gateway may also announce a registration command by specifying the "Root" for the Terminationl D and

ServiceChangeM ethod equal to Failover when the MG detects MGC failures. The Media Gateway is expected to be
provisioned with the name of one primary and optionally some number of alternate Media Gateway Controllers.
Acknowledgement of the ServiceChange Command completes the registration process, except when the MGC has returned
an alternative ServiceChangeMgcld as described in the following paragraph. The MG may specify the transport
ServiceChangeAddress to be used by the MGC for sending messages in the ServiceChangeAddress parameter in the input
ServiceChangeDescriptor. The MG may specify an addressin the ServiceChangeAddress parameter of the ServiceChange
reguest, and the MGC may also do so in the ServiceChange reply. In either case, the recipient must use the supplied address
as the destination for all subsequent transaction regquests within the association. At the same time, asindicated in clause 9,
transaction replies and pending indications must be sent to the address from which the corresponding requests originated.
This must be done even if it implies extra messaging because commands and responses cannot be packed together. The
TimeStamp parameter shall be sent with aregistration command and its response._ A message containing a ServiceChange
Command specifying “Root” for the TerminationlD and a ServiceChangeM ethod equal to Restart or Failover shall not
contain other commands as these commands should use the new ServiceChangeAddress and negotiated protocol version.

[End Correction]

6.34 Loopback usage clarification

Description: There are 4 stream mode properties in H.248.1: send, receive, inactive and loopback. Send,
receive and inactive are described by section 7.1.7 however H.248.1 islargely silent on the
operation of loopback. The use of loopback should be clarified.

Reference: COM 16 D-44

[Begin Correction]

7.1.7 LocalControl Descriptor
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The LocalControl descriptor contains the Mode property, the ReserveGroup and ReserveV alue properties and properties of
a Termination (defined in Packages) that are stream specific, and are of interest between the MG and the MGC. Values of
properties may be underspecified asin 7.1.1.

The allowed values for the mode property are send-only, receive-only, send/receive, inactive and loop-back. "Send", and
"receive’ and “loopback” are with respect to the exterior of the Context, so that, for example, a stream set to mode =
sendOnly does not pass received mediainto the Context. When a stream is set to "loop-back™ on atermination, media
received (local descriptor) on that termination will be looped back to the sending side (remote descriptor) of the termination
and no mediais passed between that termination and other terminations in the context. The looped back media shall be sent
according to the remote descriptor. The default value for the mode property is"Inactive". Signals and Events are not
affected by mode.

[End Correction]

6.35 Annex C and SDP parameters

Description: H.248.1 Annex C.11 alowsthe use of SDP equivalentsfor usein binary implementations
of the protocol. One issue that is not clear is whether the SDP is 100% RFC2327 compliant
or is subject to the exceptions of H.248.1 section 7.1.8 “Loca and Remote Descriptor”.

3GPP in their technical specification TS29.332 “Media Gateway Control Function (MGCF)
—IM Media Gateway; Mn Interface”, V6.0.0 (2004-09) make use of SDP equivalents. The
note to Table 10.1: “required parameters’ makes the assumption that the exceptions of
H.248.1 apply.

It is believed that 3GPP2 also make this assumption.

It is proposed to clarify the text in H.248.1 Annex C.1 that the SDP is subject to the
behavior of H.248.1 section 7.1.8.

Reference: AVD-2663

[Begin Correction]

C.11 SDPequivalents

The SDP equivalents are subject to the SDP exceptions of 7.1.8 described for text encoding of the protocol. Also the
CHOOSE wildcard is used asin text encoding of the protocol.

Propertyl D Property tag Type Value
SDP_V BOO1 String Protocol Version
Ref.: RFC 2327
SDP_O B002 String Owner/creator and session 1D
Ref.: RFC 2327
SDP_S B003 String Session name
Ref.: RFC 2327
SDP | B0O04 String Session identifier
Ref.: RFC 2327
SDP_U BO05 String URI of descriptor
Ref.: RFC 2327
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Propertyl D Property tag Type Value
SDC_E B0O06 String email address
Ref.: RFC 2327
SDP_P B0OO7 String phone number
Ref.: RFC 2327
SDP_C B0O08 String Connection information
Ref.: RFC 2327
SDP_B B009 String Bandwidth Information
Ref.: RFC 2327
SDP 7z BOOA String Time zone adjustment
Ref.: RFC 2327
SDP_K BOOB String Encryption Key
Ref.: RFC 2327
SDP_A BOOC String Zero or more session attributes
Ref.: RFC 2327
SDP_T BOOD String Active Session Time
Ref.: RFC 2327
SDP_R BOOE String Zero or more repeat times
Reference: RFC 2327
SDP_M BOOF String Mediatype, port, transport and format
Ref.: RFC 2327

[End Correction]

6.36 Case Senditivity of Profile Names

Description: Profiles of H.248 are becoming more widely used. One of the important features of the
registration of profilesisthat the profile name is unique and able to be agreed upon by a
MGC and MG. There is apotentia interoperability problem in that some implementers may
assume that the “ Profile Name” is case sensitive, where others may assume that the nameis
case insensitive. This could cause failure at profile negotiation.

H.248.1 islargely silent of the case sensitivity of profile names. However as other as
package names are case-insensitive it is believed that profile names are also case insensitive.
Thus H.248.1 § 13 should be updated to reflect this.

Reference: AVD-2663

[Begin Correction]

13 Profile Definition

Profiles may be specified to further define how the H.248.1 protocol is used and what functionality is supported by aMG. It
only describes the capabilities of the MGC/MG H.248 interface. The profile itself specifies what options associated with
H.248.1 have been used. For example: transport and packages used for an application.

A profileisidentified by a name (IANA registered) and aVersion. A name shall be a case-insensitive string up to 64
characterslong. Version shall be 1 to 99.
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[End Correction]

6.37 Profile Negotiation

Description: Profile negotiation is ambiguous in the situation where the MG issues a ServiceChange
reguest without the ServiceChangeProfile parameter (ie. NoProfile) and the MGC requires a
profile to work.

It is assumed that the MGC responds with the profile that it wants to support in this
situation.

However the current text in 7.2.8.1.11 indicates that the profileis “only” returned when the
MGC cannot support the profiles in the ServiceChangeRequest. The contributors contend
that if no ServiceChangeProfile is added to the request thisis the MG indicated “ NoProfile”.
This should be clarified.

Furthermore on reception of the Profile in the ServiceChangeResponse it is unclear whether
the MG should:

a) reissue a ServiceChange registration with the MGC indicated profile to accept the
profile, or,

simply await commands from the MGC.

Reference: AVD-2663
[Begin Correction]
7.28.1.11 ServiceChange Command and Response
. ServiceChangeProfile, if the responder wishes to negotiate the profile to be used for the association. The profile

(name and version) is-ealy returned in reply in the case that the MGC cannot support the specified profilesin the
ServiceChangeRequest. The profile “NoProfile” is assumed if no ServiceChangeProfileisincluded in the
ServiceChangeRequest. The returned reply shall indicate the profile and version supported or "NoProfile" if no
profileis supported. Upon reception of a profile in the reply the MG may continue the relationship with the
current MGC by issuing a subseguent ServiceChangeRequest with the appropriate profile or contact secondary
MGCs and establish arelationship with them. If the profile is not returned the MGC will use the capabilities
specified by the Profile indicated in the service change request;

[End Correction]

6.38 Media Type Mismatch

Description: H.248.1 allows media descriptor parameters to be set independently on terminationsin
different commands. The H.248 connection model also makes use of thisfact to be able to
describe different functions on an MG. For example if Codec=GSM AMR is specified on
TerminationA and Codec=G.711 is specified on TerminationB then the MG can assume that
transcoding will take place.

Implementors’ Guide for Recommendation H.248.1 Version 1 (2006-04) 30



The problem comes when the MGC tries to change the codec on one or more of the
terminations. For example: the MGC wants to change Terminations A and B to both to
G.729. It issuesaMOD.req on Termination A Codec=G729. What does the MG do? Does it
try to insert another transcoder to transcode G.729 to G.7117? Thiswould be a waste of
resources as no transcoding will be required when TerminationB is set. Does the MG reject
the command asit can’'t support G.729 to G.711 transcoding?

The MG must have unambiguous knowledge of when to apply afunction eg. transcoding.
Thereforeit is proposed that the MG only applies the function when the streeammode
associated with the function is NOT inactive.

Reference: COM 16 D-119

[Begin Correction]

6.24  Termination propertiesand descriptors

When a Termination is added to a Context, the value of its read/write properties can be set by including the appropriate
descriptors as parameters to the Add command. Similarly, a property of a Termination in a Context may have its value
changed by the Modify command. Properties may aso have their values changed when a Termination is moved from one
Context to another as aresult of aMove command. In some cases, descriptors are returned as output from a command.

By setting properties on different terminations in the same context the MG can be instructed to perform certain functions.
For example: if aG.711 codec is set on Termination A and a G.729 codec is set on Termination B then the MG performs a
transcoding function. This transcoding function is activated when the Mode Property (see Local Control Descriptor 7.1.7)
on the termination/streams affected by the function are not set to " Inactive’.

In general, if aDescriptor is completely omitted from one of the aforementioned Commands, the propertiesin that
Descriptor retain their prior values for the Termination(s) upon which the Command acts. On the other hand, if some
read/write properties are omitted from a Descriptor in a Command (i.e., the Descriptor isonly partialy specified), those
properties will be reset to their default values for the Termination(s) upon which the Command acts, unless the package
specifies other behavior. For more details, see 7.1 dealing with the individual Descriptors.

[End Correction]

6.39 Notify Avalanche

Description: During afailure of the MGC-MG control link alarge number of events could occur on the
MG. During this period the MG may still continue to generate Notify requests that need to
be sent to the MGC. However as the control link has failed these Notify.regs would be
queued. Once the link is re-established (ServiceChangeMethod = Disconnected) then these
Notify requests would be sent. This could result in a potential signaling avalanche problem.
An avalanche problem has previously been identified in H.248.1 section “9.2 Protection
against restart avalanche” however this was restricted to ServiceChange commands.

It is proposed to add some advisory text to minimize the chances of Notify avalanches.
Reference: COM 16 D-119
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[Begin Correction]

9.3 Protection against Notify avalanche

In the event that a control association goes down the MG may continue to generate notify messages. These Notify messages
must be buffered until the control association comes back into service (ServiceChangeM ethod = Disconnected). When the
control association comes back into service the rapid sending of the Notifications may result in anotification avalanche. To
prevent this from occurring the MG should send the Notifications in arestricted manner until the buffer is cleared.

[End Correction]

6.40 Topology Reply

Description: H.248.1 section 7.1.18 states that "It is possible to have an action containing only a
Topology descriptor”. In the text encoding, what should the response be to such an action?
The ABNF requires something in the actionReply - at least one context property, command
reply or error descriptor.

The behaviour for v1 and v2 needs to be described. E.g. the MG should echo back what was
sent. If CHOOSE $ was indicated you should send back the chosen Terminationl D.

Editor’s Note: It is not permissible to have $in a TP descriptor without an Add command in
the same action.

Reference: Subject: RE: [Megaco] Topology Questions
Date: Wed, 29 Jun 2005 05:35:39 +1000
From: Kevin Boyle <kboyle@nortel.com>

To: Christian Groves (BR/EPA) <christian.groves@ericsson.com>, Frank Reno
<hmegaco@yahoo.com>

CC: megaco@ietf.org

[Begin Correction]

7.1.18 Topology descriptor

The Topology descriptor occurs before the commands in an action. It is possible to have an action containing only a
Topology descriptor, provided that the Context to which the action applies already exists._In the instance where there are no
commands in an action containing a Topology Descriptor, the Topology Descriptor is echoed back to the MGC.

[End Correction]

6.41 Protocol version negotiations

Description: H.248.1 is silent on what to do when either the MGC or the MG fails to abide by the
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negotiated protocol version within a control association. Consider the following:

The MG offers Version 2, which the MGC accepts. The MG then starts sending all
messages as Version 1.

Thisisclearly not what was intended in the version negotiation procedures. H.248.1 should
alow thereceiver of the “off-version” messaging to reject it as not in line with the
negotiated version. The most appropriate error code is 406, “Version not supported”.

Reference: AVD-2820

[Begin Correction]

11.3 Negotiation of protocol version

If the MGC supports the version indicated by the MG, it-both the MGC and MG shall conform to that version in all
subsequent messages. In thiscaseitis optiona for the MGC to return aversion in the ServiceChange Reply._Any
subsequent messaging that does not conform to the negotiated version shall be rejected with Error Code 406 (“Version Not

Supported”).

[End Correction]

6.42 ServiceStatesclarification for continuity testing

Description: The continuity package does not specify whether or not a termination must be placed in the
Test state prior to conducting a continuity test.
Reference: COM16 D-224

[Begin Correction]

E.10.5 Procedures

When a continuity test is performed on a Termination, no echo devices or codecs shall be active on that Termination._The
termination under test does not need to have its ServiceStates Property set to Test.

[End Correction]

6.43 Clarification of termination service state upon restart of MG

Description: During discussion on the 3GPP and IETF Megaco mailing lists it became apparent that there
isasource of confusion on the default states of all terminations after a ServiceChange
restart. It iswidely agreed that al terminations including physical and ephemeral
terminations are default “InService” after the ServiceChange. However H.248.1 doesn’t
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explicitly make this statement.
Reference: COM16 D-274

[Begin Correction]

7.28  ServiceChange

3) Restart — indicates that service will be restored on the specified tFerminations after expiration of the
ServiceChangeDelay. The SserviceStates Property should be set to "irServieel nService" upon expiry of
ServiceChangeDelay. Upon receipt of a ServiceChange Command on Root with ServiceChangeMethod Restart all
terminations are assumed to be “InService”. Thisincludes physical and ephemeral terminations. Those
terminations which are “OutOf Service” may be reported by subsequent ServiceChange Commands with
ServiceChangeM ethod Forced.

[End Correction]

6.44 Alignment of text among eventsin the Tone Detection Package

Description: The Tone Detection Package specifies three different events for tone detection: ‘ Start Tone
Detected’, ‘End Tone Detected’ and ‘Long Tone Detected’. While the ‘*’ wildcard in the
EventsDescriptor parameter ‘tI’ isallowed for the ‘ Start Tone Detected’ and ‘Long Tone
Detected’ events, H.248 currently doesn’t allow it in the ‘End Tone Detected’ event.

Thereis no reason why the wildcard should not be allowed in the * End Tone Detected’
event. In fact, avery common use of this event, as of the other two, is the detection of

DTMF tones. For DTMF it is common to order the MGW to detect any DTMF digit, asitis
not known in advance which DTMF digit will be received in the line.

Reference: COM16 D-303

[Begin Correction]

E.42 Events

End tone detected
EventID: etd, 0x0002
Detects the end of atone.
EventDescriptor parameters:
Toneid list
Parameter|D: tl (0x0001)

Type: enumeration or list of enumerated types

Possible values: The only toneid defined in this package is "wild card" which is"*" in text

encoding and 0x0000 in binary. Ne-pessiblevalues-are specified-in-thispackage-Extensions to

this package would add possible values for toneid. If tl is "wild card”, any toneid is detected.

Implementors Guidefor Recommendation H.248.1 Version 1 (2006-04) 34



[End Correction]

6.45 Clarification of package definition requirementsfor enumerations

Description: Packages may define properties, statistics and parameters for signals and events of
enumeration type. As stated in the guideline for package definition in H.248.1, the possible
values for these parameters must be also specified in the package. Once the values are
specified, the binary encoding is unambiguous, as with ASN.1 each of the values of an
enumeration type is associated to an integer. However, with text encoding, the encoded
values may use any character or character string, not only integers. Therefore it isimportant
that the package specifies not only the possible values that a property, statistic or parameter
of type enumeration may take, but also the strings to be used to encode each of the valuesif
ABNF, Annex B/H.248.1 is used.

Reference: COM16 D-303

[Begin Correction]

12.1.2 Properties
Properties defined by the package, specifying:

Type: One of:
Boolean
String: UTF-8 string
Octet String: A number of octets. See Annexes A and B.3 for encoding.
Integer: 4 byte signed integer
Double: 8 byte signed integer
Character: unicedeUnicode UTF-8 encoding of asingle letter. Could be more than one octet.

Enumeration: one of alist of possible unique values (see 12.3). Packages MUST define the text and binary
encodings for each value in the enumeration.

Sub-list: alist of several values from alist. The type of sub-list SHALL also be specified. The type shall be
chosen from the types specified in this clause (with the exception of sub-list). For example, Type: sublist of
enumeration. The encoding of sub-listsis specified in Annexes A and B.3.

12.2 Guidelinesto defining Parametersto Eventsand Signals

Type: One of:
Boolean
String: UTF-8 octet string
Octet String: A number of octets. See Annexes A and B.3 for encoding.
Integer: 4-octet signed integer
Double: 8-octet signed integer
Character: unicedeUnicode UTF-8 encoding of asingle letter. Could be more than one octet.
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Enumeration: one of alist of possible unique values (see 12.3). Packages MUST define the text and binary
encodings for each value in the enumeration.

Sub-list: alist of several valuesfrom alist (not supported for statistics). The type of sub-list SHALL also be
specified. The type shall be chosen from the types specified in this clause (with the exception of sub-list). For
example, Type: sub-list of enumeration. The encoding of sub-listsis specified in Annexes A and B.3.

[End Correction]

6.46 Clarification of use of ABNF encodings of octet strings

Description: Properties, statistics and signal and events parameters can be defined as of type Octet String,
among other types. Thisisdescribed in H.248.1 12.1.2, 12.1.5 and 12.2. These chapters
refer to Annex B.3 for how the actual encoding of the Octet String shall be done. Annex B.3
does indeed describe a method for the encoding of strings, but fails to make a precise
reference to the type Octet String, as the object of the method it is describing. Instead, it
talks about “representing a string of octets’” or “encoding octet strings’. As ABNF defines
still another type called “ octetString” to describe SDP lines, and which is different to the
type Octet String defined above (is not compatible), there is arisk to misinterpret the
applicability of B.3.

Reference: COM16 D-303

[Begin Correction]

B.3 Hexadecimal octet coding

Hexadecimal octet coding is a means of representing a-string-ef-octetspackage elements of type Octet String as a string of
hexadecimal digits, with two digits representing each octet. This octet encoding should be used when encoding ectet
stringsvalues of type Octet String in the text version of the protocol.

For each octet, the 8-bit sequence is encoded as two hexadecimal digits. Bit O is the first transmitted; bit 7 is the last.

Bits 7-4 are encoded as the first hexadecimal digit, with Bit 7 as MSB and Bit 4 as LSB. Bits 3-0 are encoded as the second
hexadecimal digit, with Bit 3 as MSB and Bit 0 as L SB.

Examples:

Octet bit pattern Hexadecimal coding
00011011 D8
11100100 27
10000011 10100010 11001000 00001001 C1451390

This encoding is not applicable to the octetString construct defined in section B.2

[End Correction]

6.47 Clarification of encoding for packet loss statisticin Annex E.12

Description: H.248.1 E.12.4 defines the statistics packet loss rtp/pl to describe the packet loss rate, asa
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percentage. Although this statistics element is defined as type double, it is meant to hold
both the whole part and the fractional part of the percentage. The ASN.1 “double” encoding
of this element entails multiplying the percentage by 2~ 32 in order to obtain an integer and
then use 4 octets to encode the resulting integer. In ABNF is questionable if the same
applies, as that would lead to along string. This seems unnecessary, especially considering
that RFC 3550, to which E.12.4 refers to when defining rtp/pl, defines the packet fraction
lost with only 8 bits. Thereforeit is proposed to clarify that the notation X.y is allowed when
encoding rtp/pl with ABNF.

Reference: COM16 D-303

[Begin Correction]

E.12.4 Statistics

Packet Loss
Statisticl D: pl (0x0006)

Describes the current rate of packet loss on an RTP stream, as defined in IETF RFC 1889. Packet lossis expressed
as percentage value: number of packets lost in the interval between two reception reports, divided by the number
of packets expected during that interval.

Type: double

Possible values. a 32-bit whole number and a 32-bit fraction. The value shall be encoded in ABNF as “x.y” where
X isthe whole part and vy the fractional part of the percentage.

[End Correction]
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