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Background:
It was recognized that we need to challenge the candidate solutions by studying concrete H.248 signalling examples in order to ensure not to miss something.
In order to accelarate that discussion since the last 3GPP meeting a correspondent work item was requested in Question 3 ("H.248") in recent ITU-T Rapporteurs meeting of Study Group 16.
The work item is labelled as "H.Sup.16" and the agreed output draft may be found under:

	TD-23
	3
	H.Sup.ALTC: "Gateway Control Protocol: Alternate IP connectivity support by H.248 gateway control protocol" (New): Output draft Ed. 0.1
	Editor




Discussion:
It may be noted that output draft H.Sup.ALTC Ed. 0.1 is still fairly incomplete from signalling example side.
Attached an update version which may be used as working document for coming 3GPP discussions:



It may be noted that
1. the signalling examples were tried to be completed at least for the first transaction request/reply cycle;
2. an additional potential solution, based on H.248 stream grouping, was added;
3. an Appendix II was added providing a brief summary and evaluation of all considered options.

What's still missing is a cross-check from
4. early media perspective; and
5. impact of initial application-agnostic context configuration.

Summary:
It may be noted that the top candidate solution,  based on the reservation of two media groups (model M4), raised a protocol interaction issue with the H.248 ipdc package (H.248.41), which is mandatory in the 29.334 H.248 Iq profile. The ipdc/realm property is considered to be mandatory in the LocalControl descriptor within the H.248 Stream descriptor.

Discussions are still ongoing.
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Gateway control protocol: 
Alternate IP connectivity support by H.248 entities

Summary

<Mandatory material>

Keywords

ALTC

Introduction

The alternate IP connectivity capability results from transitioning scenarios in evolving IP version 4 networks towards IP version 6. The reality of IPv4-IPv6 coexistence introduces heterogeneous scenarios with combinations of IPv4 and IPv6 nodes, some of which are capable of supporting both IPv4 and IPv6 dual-stack (DS) and some of which are capable of supporting only IPv4 or only IPv6. In this context, H.248 entitities could be involved in alternate IP connectivity scenarios, at least when the H.248 media gateway support dual-stack (DS) capable IP interfaces.

{Editor's note (2014-11): the main body (clause 7) of the Supplement should finally document the "recommended solution" …}



[bookmark: _Toc403573402]1	Scope

The capability of alternate IP connectivity (ALTC) is basically supported by H.248 entities, without any need to extend the existing H.248 protocol capabilities. However, there are in principle multiple solutions possible how a particular H.248 profile could define ALTC support.

The purpose of this Supplement is to provide guidance on this topic. The Supplement is structured as follows:

· network model for ALTC with focus on H.248 entities (clause 6);

· discussion of principle ALTC solution options from H.248 side (clause 7);

· typical H.248 signalling requirements related to ALTC (clause 8), i.e., the so-called stage 2 information for H.248 profiles; 

· evaluation and discussion of signalling examples in order to challenge H.248 ALTC solutions from clause 7 (clause 9); and

· H.248 profile guidelines, i.e., stage 3 recommendations (clause 10).



{Editor's note (2014-11): the document is positioned as Supplement because we don't expect any normative H.248 extensions, at least at this stage of the discussion …}

[bookmark: _Toc403573403]2	References
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[bookmark: _Toc403573404]3	Definitions

[bookmark: _Toc403573405]3.1	Terms defined elsewhere

None.

[bookmark: _Toc392421336][bookmark: _Toc403573406]3.2	Terms defined in this Supplement

3.2.1	Alternate (IP) Connectivity: <definition> FIXTHIS

3.2.2	Early media: unidirectional, end-to-end user plane connectivity from called connection endpoint back to calling connection endpoint, which allows the calling party to receive application data ("media") already before the final call establishment phase is completed inclusive an successfully established bidirectional end-to-end user plane connection.

NOTE – From H.248 media gateway perspective the capability of "early media" support implies the context-internal cut-through of an H.248 media stream. Unidirectional support is achieved by StreamMode settings of "SendOnly" and "RecvOnly" at the concerned H.248 SEPP (or SEPT in general).

[bookmark: _Toc403573407]4	Abbreviations and acronyms

This Supplement uses the following abbreviations and acronyms:

		ALTC

		Alternate (IP) Connectivity



		B2BIH

		Back-to-Back IP Host (mode according to [ITU-T H.248.64])]



		DS

		Dual-Stack (parallel support of V4 and V6)



		GCP

		Gateway Control Protocol



		MG

		Media Gateway



		MGC

		Media Gateway Controller



		NA(P)T-PT

		Network Address (and Port) Translation plus (Internet) Protocol (Version) Translation



		SEP

		Stream Endpoint 



		SEPP

		Stream Endpoint Pair



		SEPT

		Stream Endpoint Tuple



		UA

		(SIP) User Agent



		UE

		User Equipment



		V4

		Internet Protocol version 4



		V6

		Internet Protocol version 6





[bookmark: _Toc403573408]5	Conventions

None.

[bookmark: _Toc403573409]6	Network model

There will be two interconnected IP network domains (labelled as X and Y in Figure 1) in case of ALTC support by H.248 gateways:



 

[bookmark: _Toc400964962][bookmark: _Toc403573497]Figure 1 – Network model for alternate IP connectivity from H.248 perspective

It is sufficient to consider an end-to-end network configuration where at least one domain supports IPv4 and IPv6 connectivity and dualstack capable IP host entities (here domain Y). The SIP B2BUA entity receives a SDP offer with SDP "a=altc" qualified media descriptions from X or Y, dependent on the call establishment direction. The SIP level SDP offer/answer procedures are subject of [IETF RFC 6947] and out of scope of this Recommendation.

The H.248 IP-to-IP media gateway is most likely configured for a B2BIH mode, especially due to potential IP version translation in case of a final V4-to-V6 configuration. This is also known as NAT46 (of NAT64) mode. IP version translation is only possible in B2BIH mode (and not in IPR mode).

Therefore the assumption of B2BIH mode, despite the fact of scenarios with final V4-only or V6-only end-to-end IP connectivity.

[bookmark: _Toc403573410]7	Support of alternate IP connectivity: principle options from H.248 side

The SDP based ALTC qualification of media descriptions is firstly only required at the SIP-based call control level. H.248 gateway control signalling for ALTC support does not necessarily require such kind of SDP tagging due to alternative solutions concerning media plane IP resource reservations.

[bookmark: _Toc403573411]7.1	Solution options: basic H.248 context models and H.248 media descriptor elements

The illustrations take the example of a dualmedia call with audio and video over RTP, inclusive RTCP control flows.

[bookmark: _Toc403573412]7.1.1	H.248 ALTC context model "M1": reservation of two H.248 contexts

Figure 2 illustrates how such a model could look like. Termination TX serves the bearer traffic towards UE_X and is out of consideration in this Supplement. The bearer traffic for the preferred IP connection is assigned to Termination TY,P. Both Terminations (TX and TY,P) are created in Context Cz1. The alternate IP connection is assigned to Termination TY,A, which is created in a separate Context Cz2.





[bookmark: _Toc403573498]Figure 2 – H.248 ALTC context model "M1": reservation of two H.248 contexts

When the final IP connection option is negotiated, when either

a) Termination TY,P is deleted again (via H.248 SUBtract command) and replaced by Termination TY,A (via H.248 MOVe command); or

b) Termination TY,A is deleted (via H.248 SUBtract command).

The 2nd Context Cz2 disappears again in both cases.

The motivation for the "two context" model (M1) might be the isolation of resources associated with the alternate IP connection, given the assumption of an estimated low probability that these resources will be finally used.

{Comment (2014-11-11): the final decision between for one of the two options is usually not 50:50 from MGC perspective (due to certain a-prio knowledge about the likely selected IP connection, e.g., due to operator policies, registration information from UE side, etc. An H.248 profile might benefit from such information by trying to opimize resource usage: e.g., both terminations T_Y,P and T_Y,A are prepared not adequately; T_Y,P is configured as usual (with much as needed information) whereas T_Y,A is created with minimum information only.}

Model (M1) looks also fairly attractive from H.248 control perspective because Context Cz1 represents the usual context configuration, without any ALTC specific aspects.

[bookmark: _Toc403573413]7.1.2	H.248 ALTC context model "M2": reservation of two H.248 terminations

The alternate IP connection is assigned to a self-contained Termination TY,A in model M2, similar as in previous model M1. However, there is only a single context from the very beginning, see Figure 3:





[bookmark: _Toc403573499]Figure 3 – H.248 ALTC context model "M2a": reservation of two H.248 terminations

It is obvious that there are some context-internal resource management aspects during the temporary phase when both Terminations TY,P and TY,A exists:

· the IWF resources for media processing (here: audio transcoding IWF and video transparent forwarding IWF) might be already prepared and internally connected to the external IP interfaces …

· … raising the question of the internal H.248 stream topology (e.g., topologies [TX(S1), TY,P(S1), oneway] plus [TX(S1), TY,A(S1), oneway]).

Hence, there might be the option of shared resources (e.g., all three SEPs S1 are connected to the same audio transcoder entity), or separate resources (i.e., for "preferred" and "alternate" SEPs S1) are prepared. This is a remarkable aspect of model M2a, but should be implementation specific (to be confirmed), hence out of scope of this Supplement.

Purpose of model M2a is to serve the possible requirement of early media (see R-8.2/2 in clause 8). If such a requirements does not exist in an H.248 profile, then the consideration of a simpler model might be sufficient, see model M2b in Figure 4:





[bookmark: _Toc403573500]Figure 4 – H.248 ALTC context model "M2b": reservation of two H.248 terminations

When the final IP connection option is negotiated, when either

a) Termination TY,P is deleted again (via H.248 SUBtract command) or

b) Termination TY,A is deleted (via H.248 SUBtract command).

The context internal cut-through occurs either "as soon as possible" (M2a) or with the final context configuration (M2b).

{Comment (2014-11-11): context model M2a implies usage of the H.248 Topology descriptor! Should be described in the text. There are side effects: the termination names must be known in order to specify the topologies, which isn't the case in the first signalling cycles when the local connection endpoints are wildcard. There are consequently two signalling cycles required in case of model M2a.
And the same is true actually for model M2b under condition of early media support (which implies a topology specification)}

[bookmark: _Toc403573414]7.1.3	H.248 ALTC context model "M3": reservation of two H.248 stream endpoints

NOTE – Model M3 is conditional, limited on communication services related to single-stream-per-termination structures!

The example of a monomedia call (here: audio) is considered, resulting in a single H.248 stream (S1) for the preferred IP configuration (Figure 5). The alternate IP connection resources are defined via a separate H.248 stream descriptor (see SEP S2). Both SEPs S1 and S2 belong to the same Termination TY:





[bookmark: _Toc403573501]Figure 5 – H.248 ALTC context model "M3": reservation of two H.248 stream endpoints

When the final IP connection option is negotiated, when either

a) SEP TY(S1) is deleted again (via H.248 SUBtract command) or

b) SEP TY(S2) is deleted (via H.248 SUBtract command).

The interconnection of SEP TY(S1) with SEP TX(S1) is straightforward, and the interconnection of SEP TY(S2) with SEP TX(S1) may require capabilities as defined by [ITU-T H.248.STGROUP] (to be confirmed).

Model M3 looks attractive due to the simplicity of single terminations only. However, the context model does not provide a general purpose solution as mentioned in the beginning.

[bookmark: _Toc403573415]7.1.4	H.248 ALTC context model "M4": reservation of two H.248 media groups

Another approach may be through the use of the H.248 LocalControl properties ReserveValue and ReserveGroup, which would allow two IP addresses to be indicated. The semantic of these LocalControl properties is that only one resource is used at a time. The unused one can be removed at a later date. There would be two H.248 media groups reserved (to be confirmed), see Figure 5:







[bookmark: _Toc403573502]Figure 6 – H.248 ALTC context model "M4": reservation of two H.248 media groups

Model M4 may result in quite extensive H.248 stream descriptors … 

[bookmark: _Toc403573416]7.1.5	H.248 ALTC context model "M5": reservation of two H.248 stream groups

FIXTHIS: insert model based on H.248.STGROUP …

Figure 7 illustrates the context-internal grouping principle of H.248 streams. There would be one H.248 stream group per media type:





[bookmark: _Toc403573503]Figure 7 – Usage of "stream grouping" capabilities according H.248.STGROUP

Figure 8 shows the synonym H.248 ALTC context model "M5" according to the style as used for the previous models M1 to M4:





[bookmark: _Toc403573504]Figure 8 – H.248 ALTC context model "M5": reservation of two H.248 stream groups



[bookmark: _Toc403573417]7.1.65	H.248 ALTC context model "M65": reservation of a "dual-stack IP interface…"

… model of a single resource component "dual-stack IP interface" (as kind of alias addresses) … 
e.g., indication via
a) SDP "c="-line: a new registered address type, 
    e.g.  c=IN IP46 <connection-address(es)>   or
b) a new H.248 media stream property 
for further studies …







[bookmark: _Toc403573505]Figure 9 – H.248 ALTC context model "M6": reservation of dual-stack capable SEPs



[bookmark: _Toc403573418]7.2	Solution options: complementary H.248 resource usage indication information

The qualification of an H.248 context (or stream) for "ALTC awareness" might improve the MG level resource management.

[bookmark: _Toc403573419]7.2.1	H.248 signalling element "S1": SDP-based ALTC call type indication

It could be imagined that the occurrence of SDP attribute "a=altc:" in the H.248 Local and/or Remote descriptor will be assigned the semantic, that the MG could qualify associated resources of type "ALTC". E.g., resources which are only temporarily reserved, but finally not used and released immediately after call establishment completion.

FIXTHIS – check applicability

[bookmark: _Toc403573420]7.2.2	H.248 signalling element "S2": Termination connection model package (H.248.51)

FIXTHIS – check applicability

[bookmark: _Toc403573421]7.2.3	H.248 signalling element "S3": usage of media mixer resources (H.248.9)

FIXTHIS – check applicability

[bookmark: _Toc403573422]7.2.4	H.248 signalling element "S4": Resource management package(s) (H.248.63)

FIXTHIS – check applicability

[bookmark: _Toc403573423]7.2.5	H.248 signalling element "S5": SDP Offer/Answer model (H.248.80)

The SDP-based ALTC signalling method at SIP level is independent of the SDP offer/answer model (see clause 4.2.4/[IETF RFC 6947]), thus, the SDP attribute "a=altc:" may be used in the legacy SDP offer/answer (see clause 3.2.3.1/[ITU-T H.248.80]) and revised SDP offer/answer (see clause 3.2.3.2/[ITU-T H.248.80]) syntax. 

[bookmark: _Toc403573424]8	Requirements (from H.248 profile perspective)

[bookmark: _Toc399948455]There are multiple solutions for ALTC support (see previous clause), but some of them are conditional dependent on typically H.248 profile dependent requirements. The purpose of this clause is to highlight such kind of capabilities.

[bookmark: _Toc403573425]8.1	Communication service: number of media components

This aspect affects normally the number of required H.248 streams (and therefore also the internal context topology).

R-8.1/1: Support of single media descriptions only per H.248 context ("monomedia call").

R-8.1/2: Support of multiple media descriptions per H.248 context ("multimedia call").

[bookmark: _Toc403573426]8.2	Communication service: early end-to-end IP connectivity

The ALTC feature is subject of the call establishment phase. There are options how fast the end-to-end bearer establishment is finalized.

R-8.2/1: End-to-end IP connectivity should be available with completion of the end-to-end call control signalling.

R-8.2/2: End-to-end IP connectivity should be available as soon as possible, i.e., the MG should internally cut-through the bearer path as soon as fully specified media and transport descriptions are available for individual traffic directions.

NOTE – Requirement R-8.1/2 is also known as "early media", e.g., the called communication endpoint could already sent media in backward direction to the calling communication endpoint when acknowledging an incoming communication request.

It has to be noted that the temporary phase between a partial H.248 context configuration ("which allows early media") and the final complete H.248 context configuration is typically lasting only a few tens or hundreds of milliseconds. Thus, support of requirement R-8.2/1 should be normally more than sufficient for call controlled communication services, inclusive the category of realtime services.

There are two follow-up requirements for the early media capability (R-8.2/2):

R-8.2/3: The MG should support unidirectional early media, from the terminating (altc) UE back to the originating UE.

R-8.2/4: The MG should support bidirectional early media between both UEs.

Above requirements impact the context internal model and topology, e.g. oneway or bothway topology, and may reduce the set context model options (as outlined in clause 7.1).

[bookmark: _Toc403573427]8.3	Call control signaling: number of negotiation cycles

The indication and negotiation of media configurations at call control signalling level could theoretically subject of multiple (SDP offer/answer) negotiation cycles. The number of cycles is usually only bounded by performance objectives concerning call establishment delays.

R-8.3/1: Network solutions aims for single cycle negotiations, i.e., there is only one SDP offer and one SDP answer at SIP level.

R-8.3/2: Network solutions allow multi cycle negotiations.

Normally, the number of H.248 resource reservation cycles is decoupled and independent from call control procedures, however, incoming SIP messages usually acting as direct stimuli for H.248 signalling actions.

[bookmark: _Toc403573428]8.4	Gateway control signaling: resource management process in H.248 MG

Following resource management models might be worth of consideration:

1) model of resource "protocol stack":

a) monolithic resource model, i.e., an entire SDP media description is modelled as a single MG resource;

b) decomposed resource model by separating the protocol stack in a lower segment of network/transport resources and a upper segment of the actual media-related resources.[footnoteRef:1] [1:  	See e.g. Figure G.2 in [ETSI TR 183 068].] 


NOTE – The decomposed model (1b) is already anchored in the ETSI TISPAN Ia profile (see [ETSI TS 183 018], clause 5.17.1.11 "One-Stage and Two-Stage BGF Resource Reservation") by splitting the protocol stack in SDP "c="-line and SDP "m="-line resource partitions.

2) state model of MG resources:

c) two-state model, i.e., a particular resource is either yet released or completely reserved and allocated;

d) three-state model by consideration of an explicit reservation state besides the final allocation state.

The three state model allows the pure logical handling of MG resources during the temporary phase of ALTC. SDP media descriptions which are only partially specified (or underspecified) result in the reservation of resources (at a logical level, hence such resources are not yet able to be used for real traffic). The finally completed SDP media specifications will then result in the actual allocation of MG resources.

It is obvious that there will be trade-off decisions between "early end-to-end connectivity and media path usage" versus "MG resource management complexity". It is not the purpose of this Supplement to evaluate this topic in more detail, but there might be at least following requirements postulated due to H.248 profiles according to [ETSI TS 183 018]:

R-8.4/1: The MGC-to-MG resource reservation process follows the process that available SDP "m="-line is already signalled together with "c="-line information.

R-8.4/2: The MGC-to-MG resource reservation process supports the process that the MGC would provide in a first phase IP connection resources only ("which would be here SDP "c="-line plus "a=altc:"-lines"), without yet media type / media format information. The "m="-line part would be then subjedt of the second phase in case of media aware type of IWF.

[bookmark: _Toc403573429]8.5	Gateway control signaling: explicit ALTC "call" tagging

The ALTC network service might be basically fully transparent to H.248 entities (e.g., in case of a lacking ALTC signalling element at the H.248 interface), however, the MG might support optimized resource management when knowing that a particular call contains "ALTC resource components". Resulting in following requirements:

R-8.5/1: ALTC could be transparent to the H.248 MG. The MG processes "ALTC context configuration" requests as regular communication services. 

NOTE – This requirement could result in inefficient MG resource usage and decreased MG capacity.

R-8.5/2: Support of explicit ALTC context tagging (via a ContextAttribute, or Termination-level property, or SDP element, or …).

[bookmark: _Toc403573430]8.6	Gateway control signaling: specific resource components in H.248 MG

For further studies ("inserted due to email comments"):

R-8.6/1: ALTC should be supported by "conferencing resources".

R-8.6/2: …



[bookmark: _Toc403573431]9	Discussion

The various solution options from clause 7 are evaluated by considering example signalling scenarios.



[bookmark: _Toc403573432]9.1	Call control signalling: examples of SIP SDP offers 

[bookmark: _Toc403573433]9.1.1	SIP SDP offer example 1: monomedia audio telephony

A typical SIP-level SDP offer is illustrated in Table 9.1.1:

[bookmark: _Toc403573458]Table 9.1.1 – Example command encoding – (SIP) SDP Offer example 1

		(SIP) SDP  encoding

		Comments



		v=0

o=...

s=...

t=...

c=IN IP4 <UE_XA_IPv4_addr_data>

m=audio <UE_XA_IPv4_port_audio> RTP/AVP <fmt> 

… ; SDP attributes for audio format description(s)

a=altc:1 IP6 <UE_XA_IPv6_addr_data> <UE_X_IPv6_port_audio>

a=altc:2 IP4 <UE_XA_IPv4_addr_data> <UE_X_IPv4_port_audio>

…

		The "altc" attribute is a media-level-only attribute and MUST NOT appear at the SDP session-level.

The "c="-line is at session-level in example 1.







[bookmark: _Toc392231073][bookmark: _Toc392299857][bookmark: _Toc403573434]9.1.2	SIP SDP offer example 2: multimedia WebRTC call

Consideration of a dualmedia WebRTC call with media components audio and video. A typical SIP-level SDP offer is illustrated in Table 9.1.2:

[bookmark: _Toc392487056][bookmark: _Toc403573459]Table 9.1.2 – Example command encoding – (SIP) SDP Offer example 2

		(SIP) SDP  encoding

		Comments



		v=0

o=...

s=...

t=...

a=group:BUNDLE audio video

;

m=audio <UE_XA_IPv4_port_audio_rtp> RTP/SAVPF 103 104 0 8 106 105 13 126

c=IN IP4 <UE_XA_IPv4_addr_audio_rtp>

a=rtcp:<UE_XA_IPv4_port_audio_rtcp> IN IP4 <UE_XA_IPv4@_addr&port_audio_rtcp>

a=mid:audio 

a=rtcp-mux

[attributes for media formats, RTP media multiplexing, …] 

a=sendrecv

a=altc:1 IP6 <UE_XA_IPv6_addr_audio data> <UE_X_IPv6_port_audio>

a=altc:2 IP4 <UE_XA_IPv4_addr_audio data>  <UE_X_IPv4_port_audio>

;

m=video <UE_XA_IPv4_port_video_rtp> RTP/SAVPF 100 101 102

c=IN IP4 <UE_XA_IP_addr_video_rtp>

a=rtcp:<UE_XA_IPv4_port_video_rtcp> IN IP4 <UE_XA_IPv4@_addr&port_video_rtcp>

a=mid:video 

a=rtcp-mux

[attributes for media formats, RTP media multiplexing, …] 

a=sendrcv

a=altc:1 IP6 <UE_XA_IPv6_addr_video data> <UE_X_IPv6_port_video>

a=altc:2 IP4 <UE_XA_IPv4_addr_video data> <UE_X_IPv4_port_video>

…

		There are two media descriptions for audio and video. Both are grouped via bundling.

The SIP UA provides a multihomed IP host capability (inclusive dual-stack IP interfaces) and wants to use different IP interfaces for each media component. Hence, there are SDP media-level "c="-lines (in contrast to example 1).

There are consequently two pairs of "a=altc:"-lines, one per media description.

The SDP offer considers that IPv4 is most likely to be used for the session, but IPv6 is preferred.

Furthermore, RTCP control flows could be either transport multiplexed (via "a=rtcp-mux") or transport unmultiplexed by allocation of an explicit transport port (via "a=rtcp:").





{Editor's note (2014-11): SDP example is not yet mature …}

'The combination of "bundling of audio and video" and separate IP connection endpoints for audio and video isn't a contradiction (in the SDP offer). When the SDP answerer doesn't support bundling then just all bundle related SDP ("a=group:BUNDLE" and "a=mid:") would be ignored and media type individual IP connections would be used. When the SDP answerer supports bundling then the first IP connection would be shared by both media components.

Proceeding of evaluation:

The 2nd SDP offer example should be more suitable for the demonstration of ALTC support by H.248 entities due to variety of IP interfaces, alternatives, transport multiplexing and RTCP port allocation options.

It has to be noted that the typical ICE functionality (as part of WebRTC call control signalling) is not considered here. There would not be any added value, see see clause 4.2.3/[IETF RFC 6947] "Interaction with ICE".

[bookmark: _Toc403573435]9.2	Gateway control signalling: examples 

(SIP) SDP Offer example 2 is used for below H.248 signalling examples. H.248 signalling illustrates only the "ALTC side" of an H.248 context.

[bookmark: _Toc403573436]9.2.1	Example H.248 signalling in case of "application aware IWF"

Thus, there would be fully specified media descriptions.

[bookmark: _Toc403573437]9.2.1.1	Usage of H.248 ALTC context model "M1" (two contexts)

9.2.1.1.1	First transaction cycle: preparation of local IP connection endpoints

The SIP-level SDP offer stimulates an H.248 transaction request from MGC to MG (Table 9.2.1.1/1). The MGC selects the two context model "M1" (as illustrated in Figure 2).

Notes to SIP (SDP) to H.248 (SDP) mapping:

1. Decision (by MGC) concerning the order of preferred IP connectivity:

Resources of local destination (inclusive local source) IP connection endpoints (i.e., LD(A,P) and LS(A,P) are supposed to be managed at MG level, which implies SDP wildcarding of such resources in the H.248 local destination descriptor. The MGC shall therefore request the preferred IP connection endpoint resources in context Cz,1 (example here: IPv6 due the network operator policy for IPv6 preference in IP domain Y).

2. Decision (by MGC) concerning "RTP /RTCP transport multiplixing versus explicit RTCP tranport address allocation":

MGC considers that is most likely to be used for the IP connection segment towards UE_B. The SDP "a=rtcp:" information is therefore removed from the SDP media description in H.248 stream descriptors.

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.1.1/1 and Table 9.2.1.1/2:

[bookmark: _Toc392487057][bookmark: _Toc403573460]Table 9.2.1.1/1 – Example command encoding – Step 1 – MGC request 
(for local connection point only in outgoing direction)

		ITU-T H.248 encoding (shortened command)

		Comments



		MGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 1 {

  Context = $ {        ; Context CZ1  

    Add = ip/$/$/$ {   ; Termination TY,P  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive, ; NOTE 1

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP6 $

m=audio <UE_A_port_audio_rtp>$ RTP/SAVPF 103 104 0 8 106 105 13 126	Comment by ALU: FFS: start in "media format agnostic" mode?

c=IN IP4 <UE_A_IP_addr_audio_rtp>

a=rtcp:<UE_A_port_audio_rtcp> IN IP4 <UE_A_IP@_audio_rtcp>

a=rtcp-mux

[attributes for media formats, RTP media multipl.exing, …] 

a=sendrecv

a=altc:1 IP6 <UE_A_IPv6_addr_audio data>	Comment by ALU: should not appear at H.248 level

a=altc:2 IP4 <UE_A_IPv4_addr_audio data>…

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive, ; NOTE 1

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP6 $

m=video $<UE_A_port_video_rtp> RTP/SAVPF 100 101 102

c=IN IP4 <UE_A_IP_addr_video_rtp>

a=rtcp:<UE_A_port_video_rtcp> IN IP4 <UE_A_IP@_video_rtcp>

a=rtcp-mux

[attributes for media formats, RTP media multipl.exing, …] 

a=sendrcv

a=altc:1 IP6 <UE_A_IPv6_addr_video data>

a=altc:2 IP4 <UE_A_IPv4_addr_video data>          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…

}

Transaction = 2 {

  Context = $ {        ; Context CZ2  

    Add = ip/$/$/$ {   ; Termination TY,A  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive, ; NOTE 2

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP46 $

m=audio $<UE_A_port_audio_rtp> RTP/SAVPF 103 104 0 8 106 105 13 126

c=IN IP4 <UE_A_IP_addr_audio_rtp>

a=rtcp:<UE_A_port_audio_rtcp> IN IP4 <UE_A_IP@_audio_rtcp>

a=rtcp-mux

[attributes for media formats, RTP media multipl.exing, …] 

a=sendrecv

a=altc:1 IP6 <UE_A_IPv6_addr_audio data>

a=altc:2 IP4 <UE_A_IPv4_addr_audio data>…

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive, ; NOTE 2

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP46 $

m=video $<UE_A_port_video_rtp>  RTP/SAVPF 100 101 102

c=IN IP4 <UE_A_IP_addr_video_rtp>

a=rtcp:<UE_A_port_video_rtcp> IN IP4 <UE_A_IP@_video_rtcp>

a=rtcp-mux

[attributes for media formats, RTP media multipl.exing, …] 

a=sendrcv

a=altc:1 IP6 <UE_A_IPv6_addr_video data>

a=altc:2 IP4 <UE_A_IPv4_addr_video data>          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…

}

		The ADD.request command for Termination TX is omitted. 

Some observations:

· SDP attributes "a=altc:" are not used in H.248 descriptors.

· The IP connection endpoints for IPv4 and IPv6 belong essentially to separate IP address realms. They can't be inherently part of the same IP address space. That characteristic is reflected by two separate codepoints of property ipdc/realm.



NOTE 1 – The StreamMode property setting of value "Inactive" at SEPs at termination TY,P prevents support of "early media".

NOTE 2 – The StreamMode property setting of value "Inactive" at SEPs at  termination TY,A is required because these SEPs are still isolated in context Cz.2.



… NOTE … this is just a quick copy & paste syntax, not yet checked for correctness, … also bundling / grouping was not considered …







A possible example MG reply is indicated in Table 9.2.1.1/2:

[bookmark: _Toc392487058][bookmark: _Toc403573461]Table 9.2.1.1/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS



		MG to MGC:

MEGACO/3 [19.65.11.9]:44444

Reply = 1 {

  Context = Cz1 {        ; Context CZ1  

    Add = ip/y/p/1 {   ; Termination TY,P  

      Media {

        Stream = 1 {   ; SEP S1

          Local {

v=0

c=IN IP6 <IP_Y,P_IPv6_addr_audio>

m=audio <IP_Y,P_IPv6_port_audio> RTP/SAVPF 103 104 0 8 106 105 13 126

a=rtcp-mux

… },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          Local {

v=0

c=IN IP6 <IP_Y,P_IPv6_addr_video>

m=video <IP_Y,P_IPv6_port_video> RTP/SAVPF 100 101 102

a=rtcp-mux

… },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…

}

Reply = 2 {

  Context = Cz2 {        ; Context CZ2  

    Add = ip/y/a/1 {   ; Termination TY,A  

      Media {

        Stream = 1 {   ; SEP S1

          Local {

v=0

c=IN IP4 <IP_Y,P_IPv4_addr_audio>

m=audio <IP_Y,P_IPv4_port_audio> RTP/SAVPF 103 

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

…

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          Local {

v=0

c=IN IP4 <IP_Y,P_IPv4_addr_video>

m=video <IP_Y,P_IPv4_port_video> RTP/SAVPF 100 

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

},

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…

}

		The media format list is reduced to a single media format (here '103' in case of audio) due to ReserveValue setting of FALSE. The decision made by the MG is dependent on the Stream Descriptor settings at termination TX. 









9.2.1.1.2	Second transaction cycle: decision to use preferred IP connection

The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.1.1/3a and Table 9.2.1.1/.4a:

[bookmark: _Toc403573462]Table 9.2.1.1/3a – Example command encoding – Step 3a – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS



		MGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 3 {

  Context = Cz1 {        ; Context CZ1  

    Modify = ip/y/p/1 {   ; Termination TY,P  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = SendRecv, 

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

; LocalDescriptor don't need to be modified anymore (NOTE 1)

          Remote {

v=0

c=IN IP6 <IP_UE_Y_IPv6_addr_audio>

m=audio <IP_UE_Y_IPv6_port_audio>  RTP/SAVPF 103 

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

…         },

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = SendRecv, 

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

; LocalDescriptor don't need to be modified anymore

          Remote {

v=0

c=IN IP6 <IP_UE_Y_IPv6_addr_video>

m=video <IP_UE_Y_IPv6_port_video> RTP/SAVPF 100 

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          }

…

}

Transaction = 4 {

  Context = Cz2 {        ; Context CZ2  

    Subtract = ip/y/a/1 {     ; Termination TY,A  

          }

}

		IPv6 is the selected IP version, hence termination TY,P is kept and completety specified by addition of the still missing remote destination information (via H.248 MODify command). 

NOTE 1 – The LD with the reduced media format list don't need to be repeated again because still stored (as it should be) at MG side.

And termination TY,A  is removed via H.248 SUBtract. 







A possible example MG reply is indicated in Table 9.2.1.1/4a:

[bookmark: _Toc403573463]Table 9.2.1.1/4a – Example command encoding – Step 4a – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS



		MG to MGC:

MEGACO/3 [19.65.11.9]:44444

Reply = 3 {

  Context = Cz1 {      ; Context CZ1  

    Add = ip/y/p/1 {   ; Termination TY,P  

      Media {

        Stream = 1 {   ; SEP S1

          Local {

v=0

c=IN IP6 <IP_Y,P_IPv6_addr_audio>

m=audio <IP_Y,P_IPv6_port_audio> RTP/SAVPF 103

a=rtcp-mux

… },

          Remote {

v=0

c=IN IP6 <IP_UE_Y_IPv6_addr_audio>

m=audio <IP_UE_Y_IPv6_port_audio>  RTP/SAVPF 103 

a=rtcp-mux

…         },

        Stream = 2 {   ; SEP S2

          Local {

v=0

c=IN IP6 <IP_Y,P_IPv6_addr_video>

m=video <IP_Y,P_IPv6_port_video> RTP/SAVPF 100

a=rtcp-mux

… },

          Remote {

v=0

c=IN IP6 <IP_UE_Y_IPv6_addr_video>

m=video <IP_UE_Y_IPv6_port_video> RTP/SAVPF 100 

a=rtcp-mux

          }

…}

		 









9.2.1.1.3	Second transaction cycle: decision to use alternate IP connection

IPv4 is the selected IP version, hence termination TY,P is subtracted and replaced by termination TY,A (using an H.248 MOVE command). See Table 9.2.1.1/3b and Table 9.2.1.1/.4b:

[bookmark: _Toc403573464]Table 9.2.1.1/3b – Example command encoding – Step 3b – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		MGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 3 {

  Context = Cz1 {        ; Context CZ1  

; step 1 – removal of TY,P via SUBtract

    Subtract = ip/y/p/1 {   ; Termination TY,P  

          },

; step 2 – replacement by TY,A via MOVe

    Move = ip/y/a/1 {   ; Termination TY,A  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = SendRecv, 

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

; LocalDescriptor don't need to be modified anymore

          Remote {

v=0

c=IN IP4 <IP_UE_Y_IPv4_addr_audio>

m=audio <IP_UE_Y_IPv4_port_audio>  RTP/SAVPF 103 

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

…         },

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = SendRecv, 

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

; LocalDescriptor don't need to be modified anymore

          Remote {

v=0

c=IN IP4 <IP_UE_Y_IPv4_addr_video>

m=video <IP_UE_Y_IPv4_port_video> RTP/SAVPF 100 101 102

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          }

…

}

		IPv4 is the selected IP version, hence termination TY,P is subtracted and replaced by termination TY,A (using an H.248 MOVE command).

Both H.248 command requests are subject of context Cz1.

It has to be noted that the Stream identifier values in the moved termination has to be consistent with the removed termination.





A possible example MG reply is indicated in Table 9.2.1.1/4b:

[bookmark: _Toc403573465]Table 9.2.1.1/4b – Example command encoding – Step 4b – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		MG to MGC:

MEGACO/3 [19.65.11.9]:44444

Reply = 3 {

  Context = Cz1 {      ; Context CZ1  

    Move = ip/y/a/1 {   ; Termination TY,A  

      Media {

        Stream = 1 {   ; SEP S1

          Local {

v=0

c=IN IP4 <IP_Y,P_IPv4_addr_audio>

m=audio <IP_Y,P_IPv4_port_audio> RTP/SAVPF 103

a=rtcp-mux

… },

          Remote {

v=0

c=IN IP4 <IP_UE_Y_IPv4_addr_audio>

m=audio <IP_UE_Y_IPv4_port_audio>  RTP/SAVPF 103 

a=rtcp-mux

…         },

        Stream = 2 {   ; SEP S2

          Local {

v=0

c=IN IP4 <IP_Y,P_IPv4_addr_video>

m=video <IP_Y,P_IPv4_port_video> RTP/SAVPF 100

a=rtcp-mux

… },

          Remote {

v=0

c=IN IP4 <IP_UE_Y_IPv4_addr_video>

m=video <IP_UE_Y_IPv4_port_video> RTP/SAVPF 100 

a=rtcp-mux

          }

…}

		 









[bookmark: _Toc403573438]9.2.1.2	Usage of H.248 ALTC context model "M2" (single context with two terminations for ALTC)

9.2.1.2.1	First transaction cycle: preparation of local IP connection endpoints

FIXTHIS

The option without early media support is selected, i.e., there will be not an early context internal cut-through of the H.248 streams. This is achieved be keeping the StreamMode inactive. (tbc)

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.1.2/1 and Table 9.2.1.2/2:

[bookmark: _Toc403573466]Table 9.2.1.2/1 – Example command encoding – Step 1 – MGC request 
(for local connection point only in outgoing direction)

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHISMGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 1 {

  Context = $ {        ; Context CZ1  

    Topology{},

    Add = ip/$/$/$ {   ; Termination TY,P  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP6 $

m=audio $ RTP/SAVPF 103 104 0 8 106 105 13 126

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP6 $

m=video $ RTP/SAVPF 100 101 102

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

},

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

; 2nd Termination for the same context

    Add = ip/$/$/$ {   ; Termination TY,A  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP4 $

m=audio $ RTP/SAVPF 103 104 0 8 106 105 13 126

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP4 $

m=video $ RTP/SAVPF 100 101 102

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

}

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.1.2/2:

[bookmark: _Toc403573467]Table 9.2.1.2/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







9.2.1.2.2	Second transaction cycle: decision to use preferred IP connection

The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.1.2/3a and Table 9.2.1.2/.4a:

[bookmark: _Toc403573468]Table 9.2.1.2/3a – Example command encoding – Step 3a – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.1.2/4a:

[bookmark: _Toc403573469]Table 9.2.1.2/4a – Example command encoding – Step 4a – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







9.2.1.2.3	Second transaction cycle: decision to use alternate IP connection

FIXTHIS

[bookmark: _Toc403573439]9.2.1.3	Usage of H.248 ALTC context model "M3" (single termination with two SEPs for ALTC)

FIXTHISThis method is conditional, applicable for single-stream-per-termination structures only, such as an audio call only in this example. The first SEP is used for the resources tight to the preferred IP connection, the second contains resources related to the alternate IP connection. 

9.2.1.3.1	First transaction cycle: preparation of local IP connection endpoints

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.1.3/1 and Table 9.2.1.3/2:

[bookmark: _Toc403573470]Table 9.2.1.3/1 – Example command encoding – Step 1 – MGC request 
(for local connection point only in outgoing direction)

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHISMGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 1 {

  Context = $ {        ; Context CZ1  

    Add = ip/$/$/$ {   ; Termination TY,P  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP6 $

m=audio $ RTP/SAVPF 103 104 0 8 106 105 13 126

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP4 $

m=audio $ RTP/SAVPF 103 104 0 8 106 105 13 126

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…}

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.1.3/2:

[bookmark: _Toc403573471]Table 9.2.1.3/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







9.2.1.3.2	Second transaction cycle: decision to use preferred IP connection

The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.1.3/3a and Table 9.2.1.3/.4a:

[bookmark: _Toc403573472]Table 9.2.1.3/3a – Example command encoding – Step 3a – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.1.3/4a:

[bookmark: _Toc403573473]Table 9.2.1.3/4a – Example command encoding – Step 4a – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







9.2.1.3.3	Second transaction cycle: decision to use alternate IP connection

FIXTHIS

[bookmark: _Toc403573440]9.2.1.4	Usage of H.248 ALTC context model "M43" (two media groups for ALTC)

FIXTHIS

9.2.1.4.1	First transaction cycle: preparation of local IP connection endpoints

There are two media groups (preferred media group and alternate media group) required per media type (audio and video). Such a resource reservation is achieved by a setting of the LocalControl properties combination of {ReserveValue = "False" AND ReserveGroup = "True"}. 

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.1.4/1 and Table 9.2.1.4/2:

[bookmark: _Toc403573474]Table 9.2.1.4/1 – Example command encoding – Step 1 – MGC request 
(for local connection point only in outgoing direction)

		ITU-T H.248 encoding (shortened command)

		Comments



		MGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 1 {

  Context = $ {        ; Context CZ1  

    Add = ip/$/$/$ {   ; Termination TY  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive,

            ReservedGroup = ON,   ; two media groups!

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0 ; 1st media group for audio

c=IN IP6 $

m=audio $ RTP/SAVPF 103 104 0 8 106 105 13 126

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of 1st media group

v=0 ; 2nd media group for audio

c=IN IP4 $

m=audio $ RTP/SAVPF 103 104 0 8 106 105 13 126

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

…

; end of 2nd media group

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0 ; 1st media group for video

c=IN IP6 $

m=video $ RTP/SAVPF 100 101 102

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

},

; end of 1st media group

v=0 ; 2nd media group for video

c=IN IP4 $

m=video $ RTP/SAVPF 100 101 102

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

},

; end of 2nd  media group

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…

}FIXTHIS

		FIXTHIS





Following issue was noticed in the H.248 stream descriptor in above command requests:

Problem:

1. the IP domain connection indication (via property ipdc/realm) is on LocalControl descriptor level

1. the IP connection endpoint information in the SDP media description must be consistent with the IP domain indication

1. … hence one H.248 media group would be in violation with the IP domain indication!

Background:

1. IPv4 and IPv6 belong inherently to two different IP address realms (or briefly IP realms, aka H.248.41 “IP domains”).

1. Thus, the prefered IP connection and alternate IP connection are routed through different IP address realms.

1. There are two IP domain connection codepoints …

1. and the IP realm identifier is mandatory signalling information due to the assumption of multiple IP address realms (e.g., IMS AN vs CN side …).

{Contributor's note (status 2014-11-12): above discussion is still ongoing, comments so far:

1) 

From: Christian Groves [mailto:Christian.Groves@nteczone.com] 
Sent: Mittwoch, 12. November 2014 01:03

Hello Albrecht,

I didn't consider the IP domain package. You are correct, this is an issue as the "ipdc/realm" property is set on Local Control and only allows a single value. We didn't consider the prospect of multiple domains for an IP connection endpoint.

I think the ReserveGroup mechanism is still the correct one, however it would mean that we would have to have a v2 of the "ipdc" package. The "realm" property could be changed to a "sub-list" of string that allows multiple values. An alternative would be to make it possible to set it in the local Descriptor which would allow the use of H.248.15 and the IP domain could be set in each SDP group.

Regards, Christian



…

}

A possible example MG reply is indicated in Table 9.2.1.4/2:

[bookmark: _Toc403573475]Table 9.2.1.4/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		MG to MGC:

MEGACO/3 [19.65.11.9]:44444

Reply = 1 {

  Context = Cz1 {      ; Context CZ1  

    Add = ip/y/p/1 {   ; Termination TY  

      Media {

        Stream = 1 {   ; SEP S1

          Local {

v=0 ; 1st media group for audio

c=IN IP6 <IP_Y,P_IPv6_addr_audio>

m=audio <IP_Y,P_IPv6_port_audio> RTP/SAVPF 103

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of 1st media group

v=0 ; 2nd media group for audio

c=IN IP4 <IP_Y,P_IPv4_addr_audio>

m=audio <IP_Y,P_IPv4_port_audio>  RTP/SAVPF 103

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of 2nd media group

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          Local {

v=0 ; 1st media group for video

c=IN IP6 <IP_Y,P_IPv6_addr_video>

m=video <IP_Y,P_IPv6_port_video> RTP/SAVPF 100

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of 1st media group

v=0 ; 2nd media group for video

c=IN IP4 <IP_Y,P_IPv4_addr_video>

m=video <IP_Y,P_IPv4_port_video> RTP/SAVPF 100

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of 2nd  media group

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…}FIXTHIS

		The media format list is reduced to a single media format (here '103' in case of audio) due to ReserveValue setting of FALSE. The decision made by the MG is dependent on the Stream Descriptor settings at termination TX. 

FIXTHIS







9.2.1.4.2	Second transaction cycle: decision to use preferred IP connection

The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.1.4/3a and Table 9.2.1.4/.4a:

[bookmark: _Toc403573476]Table 9.2.1.4/3a – Example command encoding – Step 3a – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		MGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 2 {

  Context = Cz1 {        ; Context CZ1  

    Add = ip/y/p/1 {     ; Termination TY  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {                  ; NOTE 1

            ipdc/realm = <realm_Y_IPv6>,  ; NOTE 2

            Mode = SendRecv,              ; NOTE 3

            ReservedGroup = OFF,          ; NOTE 4

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {    ; NOTE 5

v=0 ; selected media group for audio

c=IN IP6 <IP_Y,P_IPv6_addr_audio>

m=audio <IP_Y,P_IPv6_port_audio> RTP/SAVPF 103

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of "media group"

; no second media group for audio

          },

          Remote {

v=0 ; only a single media group for audio

c=IN IP6 <IP_UE_Y_IPv6_addr_audio>

m=audio <IP_UE_Y_IPv6_port_audio> RTP/SAVPF 103

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local { ; NOTE 5

v=0 ; selected media group for video

c=IN IP6 <IP_Y,P_IPv6_addr_video>

m=video <IP_Y,P_IPv6_port_video> RTP/SAVPF 100

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of "media group"

; no second media group for video

          },

          Remote {

v=0 ; only a single media group for video

c=IN IP6 <IP_UE_Y_IPv6_addr_video>

m=video <IP_UE_Y_IPv6_port_video> RTP/SAVPF 100

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          }

…}FIXTHIS

		FIXTHISPreferred option is IPv6, i.e., the first H.248 media group remains and the second one is just not included in the transaction request.



NOTE 1 – It may be noted that the LCD has to be included again (in contrast to e.g. model M1) due to changed property values



NOTE 2 – The IP domain indication is now correct because unambiguous.



NOTE 3 – Now, "early" media enabled (TBC).



NOTE 4 – ReserveGroup disabled again due to selection of a single media group.



NOTE 5 – It may be noted that the LD has to be completely included (in contrast to e.g. model M1) with the selected H.248 media group.







A possible example MG reply is indicated in Table 9.2.1.4/4a:

[bookmark: _Toc403573477]Table 9.2.1.4/4a – Example command encoding – Step 4a – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		MG to MGC:

MEGACO/3 [19.65.11.9]:44444

Reply = 1 {

  Context = Cz1 {      ; Context CZ1  

    Add = ip/y/p/1 {   ; Termination TY  

      Media {

        Stream = 1 {   ; SEP S1

          Local {

v=0 

c=IN IP6 <IP_Y,P_IPv6_addr_audio>

m=audio <IP_Y,P_IPv6_port_audio> RTP/SAVPF 103

a=rtcp-mux

          },

          Remote {

v=0 

c=IN IP6 <IP_UE_Y_IPv6_addr_audio>

m=audio <IP_UE_Y_IPv6_port_audio> RTP/SAVPF 103

a=rtcp-mux

          }

        Stream = 2 {   ; SEP S2

          Local {

v=0 

c=IN IP6 <IP_Y,P_IPv6_addr_video>

m=video <IP_Y,P_IPv6_port_video> RTP/SAVPF 100

a=rtcp-mux

          },

          Remote {

v=0 

c=IN IP6 <IP_UE_Y_IPv6_addr_video>

m=video <IP_UE_Y_IPv6_port_video> RTP/SAVPF 100

a=rtcp-mux

          }

…}FIXTHIS

		FIXTHIS







9.2.1.4.3	Second transaction cycle: decision to use alternate IP connection

IPv4 is selected. The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.1.4/3b and Table 9.2.1.4/.4b:

[bookmark: _Toc403573478]Table 9.2.1.4/3b – Example command encoding – Step 3b – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		MGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 2 {

  Context = Cz1 {        ; Context CZ1  

    Add = ip/y/p/1 {     ; Termination TY  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {                  ; NOTE 1

            ipdc/realm = <realm_Y_IPv4>,  ; NOTE 2

            Mode = SendRecv,              ; NOTE 3

            ReservedGroup = OFF,          ; NOTE 4

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {    ; NOTE 5

v=0 ; selected media group for audio

c=IN IP4 <IP_Y,P_IPv4_addr_audio>

m=audio <IP_Y,P_IPv4_port_audio> RTP/SAVPF 103

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of "media group"

; no second media group for audio

          },

          Remote {

v=0 ; only a single media group for audio

c=IN IP4 <IP_UE_Y_IPv4_addr_audio>

m=audio <IP_UE_Y_IPv4_port_audio> RTP/SAVPF 103

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive,

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local { ; NOTE 5

v=0 ; selected media group for video

c=IN IP4 <IP_Y,P_IPv4_addr_video>

m=video <IP_Y,P_IPv4_port_video> RTP/SAVPF 100

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

; end of "media group"

; no second media group for video

          },

          Remote {

v=0 ; only a single media group for video

c=IN IP4 <IP_UE_Y_IPv4_addr_video>

m=video <IP_UE_Y_IPv4_port_video> RTP/SAVPF 100

a=rtcp-mux

[attributes for media formats, RTP media multipl., …] 

          }

…}

		Alternate option is IPv4, i.e., the first H.248 media group remains and the second one is just not included in the transaction request.



NOTE 1 – It may be noted that the LCD has to be included again (in contrast to e.g. model M1) due to changed property values



NOTE 2 – The IP domain indication is now correct because unambiguous.



NOTE 3 – Now, "early" media enabled (TBC).



NOTE 4 – ReserveGroup disabled again due to selection of a single media group.



NOTE 5 – It may be noted that the LD has to be completely included (in contrast to e.g. model M1) with the selected H.248 media group.







A possible example MG reply is indicated in Table 9.2.1.4/4b:

[bookmark: _Toc403573479]Table 9.2.1.4/4b – Example command encoding – Step 4b – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		MG to MGC:

MEGACO/3 [19.65.11.9]:44444

Reply = 1 {

  Context = Cz1 {      ; Context CZ1  

    Add = ip/y/p/1 {   ; Termination TY  

      Media {

        Stream = 1 {   ; SEP S1

          Local {

v=0 

c=IN IP4 <IP_Y,P_IPv4_addr_audio>

m=audio <IP_Y,P_IPv4_port_audio> RTP/SAVPF 103

a=rtcp-mux

          },

          Remote {

v=0 

c=IN IP4 <IP_UE_Y_IPv4_addr_audio>

m=audio <IP_UE_Y_IPv4_port_audio> RTP/SAVPF 103

a=rtcp-mux

          }

        Stream = 2 {   ; SEP S2

          Local {

v=0 

c=IN IP4 <IP_Y,P_IPv4_addr_video>

m=video <IP_Y,P_IPv4_port_video> RTP/SAVPF 100

a=rtcp-mux

          },

          Remote {

v=0 

c=IN IP4 <IP_UE_Y_IPv4_addr_video>

m=video <IP_UE_Y_IPv4_port_video> RTP/SAVPF 100

a=rtcp-mux

          }

…}

		FIXTHIS







[bookmark: _Toc403573441]9.2.1.5	Usage of H.248 ALTC context model "M5" (two stream groups)

FIXTHIS



[bookmark: _Toc403573442]9.2.1.6	Usage of H.248 ALTC context model "M6" (dualstack IP interface)

For further studies.

[bookmark: _Toc403573443]9.2.2	Example H.248 signalling in case of "application agnostic IWF"

[bookmark: _Toc403573444]9.2.2.1	Usage of H.248 ALTC context model "M1" (two contexts)

FIXTHIS

The usage of an (initial) application agnostic signalling at the ALTC context side may result in the huge benefit of fairly short media descriptions within the H.248 stream descriptors. The gain depends on the list size of media format types, ReserveValue settings and number of media attributes per media format type.

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.2.1/1 and Table 9.2.2.1/2:

[bookmark: _Toc403573480]Table 9.2.2.1/1 – Example command encoding – Step 1 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		MGC to MG:

MEGACO/3 [11.9.19.65]:55555

Transaction = 1 {

  Context = $ {        ; Context CZ1  

    Add = ip/$/$/$ {   ; Termination TY,P  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive, ; NOTE 1

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP6 $

m=- $ RTP/SAVPF -   ; NOTE 3

a=rtcp-mux

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv6>,

            Mode = Inactive, ; NOTE 1

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP6 $

m=- $ RTP/SAVPF - NOTE 3

a=rtcp-mux

,

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…

}

Transaction = 2 {

  Context = $ {        ; Context CZ2  

    Add = ip/$/$/$ {   ; Termination TY,A  

      Media {

        Stream = 1 {   ; SEP S1

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive, ; NOTE 2

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP4 $

m=- $ RTP/SAVPF - NOTE 3

a=rtcp-mux

          },

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

        Stream = 2 {   ; SEP S2

          LocalControl {

            ipdc/realm = <realm_Y_IPv4>,

            Mode = Inactive, ; NOTE 2

            ReservedGroup = OFF,  ; the default value

            ReservedValue = OFF,  ; the default value

            ...

          },

          Local {

v=0

c=IN IP4 $

m=- $ RTP/SAVPF - NOTE 3

a=rtcp-mux

},

          Remote {

; still empty (because SDP answer from UE Y not yet received

          }

…

}FIXTHIS

		Additional comments in comparison the the application-aware case (see Table 9.2.1.1/1):



NOTE 3 – "Application agnostic" results in a

· media type agnostic,

· media format agnostic and

· transport protocol aware

configuration.

Transport protocol awareness (RTP/SAVPF) is used as indication for RTP media flow and RTCP control flows due to request of RTP / RTCP transport multiplexing.

The ReserveValue property would be essentially not effective in case of a TRUE setting.FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.1/2:

[bookmark: _Toc403573481]Table 9.2.2.1/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.2.1/3 and Table 9.2.2.1/.4:

[bookmark: _Toc403573482]Table 9.2.2.1/3 – Example command encoding – Step 3 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.1/4:

[bookmark: _Toc403573483]Table 9.2.2.1/4 – Example command encoding – Step 4 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







[bookmark: _Toc403573445]9.2.2.2	Usage of H.248 ALTC context model "M2" (single context with two terminations for ALTC)

FIXTHIS

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.2.2/1 and Table 9.2.2.2/2:

[bookmark: _Toc403573484]Table 9.2.2.2/1 – Example command encoding – Step 1 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.2/2:

[bookmark: _Toc403573485]Table 9.2.2.2/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.2.2/3 and Table 9.2.2.2/.4:

[bookmark: _Toc403573486]Table 9.2.2.2/3 – Example command encoding – Step 3 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.2/4:

[bookmark: _Toc403573487]Table 9.2.2.2/4 – Example command encoding – Step 4 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







[bookmark: _Toc403573446]9.2.2.3	Usage of H.248 ALTC context model "M3" (single termination with two SEPs for ALTC)

FIXTHIS

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.2.3/1 and Table 9.2.2.3/2:

[bookmark: _Toc403573488]Table 9.2.2.3/1 – Example command encoding – Step 1 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.3/2:

[bookmark: _Toc403573489]Table 9.2.2.3/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.2.3/3 and Table 9.2.2.3/.4:

[bookmark: _Toc403573490]Table 9.2.2.3/3 – Example command encoding – Step 3 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.3/4:

[bookmark: _Toc403573491]Table 9.2.2.3/4 – Example command encoding – Step 4 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







[bookmark: _Toc403573447]9.2.2.4	Usage of H.248 ALTC context model "M3" (two media groups for ALTC)

FIXTHIS

The first H.248 resource reservation cycle includes the creation of "ALTC MG resources", see Table 9.2.2.4/1 and Table 9.2.2.4/2:

[bookmark: _Toc403573492]Table 9.2.2.4/1 – Example command encoding – Step 1 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.4/2:

[bookmark: _Toc403573493]Table 9.2.2.4/2 – Example command encoding – Step 2 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







The second H.248 resource reservation cycle completes media configurations and removes unused "ALTC MG resources", see Table 9.2.2.4/3 and Table 9.2.2.4/.4:

[bookmark: _Toc403573494]Table 9.2.2.4/3 – Example command encoding – Step 3 – MGC request

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS





A possible example MG reply is indicated in Table 9.2.2.4/4:

[bookmark: _Toc403573495]Table 9.2.2.4/4 – Example command encoding – Step 4 – MG reply

		ITU-T H.248 encoding (shortened command)

		Comments



		FIXTHIS

		FIXTHIS







[bookmark: _Toc403573448]9.2.2.5	Usage of H.248 ALTC context model "M5" (two stream groups)

FIXTHIS 



[bookmark: _Toc403573449]10	Profile guidelines

FIXTHIS 



[bookmark: _Toc403573450]Appendix I

Discussion of the various H.248 solution options 
 – Signalling examples





[bookmark: _Toc403573451]I.1	####

{Editor's note (2014-11): this Appendix is a placeholder for the text from current clause 9. All the signalling examples should be moved from clause 9 to this Appendix. Clause 9 would finally just indicated the preferred / recommended method(s).}





[bookmark: _Toc403573452]Appendix II

Discussion of the various H.248 solution options 
 – Summary





[bookmark: _Toc403573453]II.1	Summary table

Table II.1 summarize aspects which might be positive or not in particular situations. There majority of statements is "soft" (because conditional) besides a few "hard" facts (because in violation with protocol syntax/semantics or limited context model):

{Contributor's note (2014-11-12): table updates are still ongoing, dependent on signalling example discussions …}

[bookmark: _Toc403573496]Table II.1 – Evaluation summary

		H.248 solution option

		Pro

		Con

		Comments



		M1: two context model

		· isolation of "alternate MG resources" in separate context

· context of "preferred IP connectivity" is fully identical to the usual non-ALTC context configuration

		· usage of MOVE command

· support of early media not possible (because limited on preferred IP connection only)

		



		M2: two termination model

		· isolation of "alternate MG resources" in separate termination

· support of early media possible, but dependent on topology signalling

		· Topology descriptor required

· thus, two H.248 transaction cycles

		The Stream topology subject could be considered as blocking item.



		M3: two stream model

		· single termination

		· conditional (only monomedia call types)

· static H.248 StreamID values imply removal of S2 AND modification of S1, possibly inclusive IP version change

		The StreamID subject could be considered as blocking item.



		M4: two media groups model

		· the semantic of ReserveGroup matches actually the semantic required for ALTC

		· protocol issue: obvious contradiction with LCD level IP domain indication versus LD / RD level usage of "two IP address realms" (to be confirmed)

		Protocol contradicion of H.248.41 usage together with ReserveGroup and IP address realm specific media groups.



		M5: two stream groups model

		· straightforward specification of Context-internal stream topology (without Topology descriptor);

· Context-internal resource configuration ("IWFs") remains unchanged after ALTC decision

· Stream grouping allows to decouple the MG internal and MG external resources related to H.248 media streams

		· FIXTHIS

		dependent on progress of draft H.248.STGROUP, i.e., solution not yet available



		M6: dualstack IP interface resource 

		· ATLC decision would result in the simple modification of a single signalling parameter value 

		· protocol extensions (SDP or/and H.248 required)

		Protocol extension subject could be considered as blocking item.







[bookmark: _Toc403573454]II.2	Recommended solution(s)

Four out of six candidates could be most likely rejected: M2, M3, M5 and M5.

Thus, M1 and M4 would be the remaining candidates.

Option M4 might be not possible due to interaction with H.248.41 (tbc).

[…]



[bookmark: _Toc403573455]Appendix III

Example H.248 profile: 3GPP Iq profile





[bookmark: _Toc403573456]III.1	Summary of stage 2 requirements

{Contributor's note (2014-11): there might be following stage 2 summary after a quick check:

[image: ]

…for further studies}
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