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NOTE – This document is a revision of C4-140870 from the 2014-05 meeting. Word revision bars indicate the changes, given by discussions at meetings and the recent consent of H.248.57 (07/2014) by ITU-T. H.248.57 defines the entire space of normative RTCP port allocation rules where the H.248 Iq profile selects the supported sub-set of rules as required for 3GPP Rel-13.
1. Introduction
The introduction of RTP transport multiplexing under work item RTCP-MUX raised a bunch of controversial discussions which are almost all originating from the existing stage 2 specification text concerning the "handling of RTCP streams" (= clause 5.9/23.334).
It was proposed to separate the stage 2/3 work in two development streams in order to reduce the complexity of discussions:
1. CRs with scope on a) fixing existing semantical issues of stage 2 text plus b) the introduction of subclause structure which facilitates the later addition of RTP transport multiplexing.
These CRs are related to maintenance activities without any impact and change on protocol behaviour of the H.248 profile (stage 3).
2. CRs with scope on the introduction of RTP transport multiplexing.
Overview of CR number assignements:
	Iq
	RTCP port allocation rules for

	
	transport unmultiplexed modes
	+ transport multiplexed mode

	Stage 2
(23.334)
	CR#47r2
C4-141694 (ex 141122, 140839)
	CR#39r6
C4-141695 (ex 141123, 140844)

	Stage 3
(29.334)
	CR#63
C4-141697
	CR#51r3
C4-141696 (140845)



It has to be noted that the semantical clarifications (1) will not impact any existing product deployments because it could be concluded that almost 100% of the installed software did use the TISPAN Ia profile as baseline for their design (Note: the RTCP port allocation rules in the Ia profile were defined at a much more detailed level), simply due to the timeline of H.248 border gateway profiles ("Ia v3 before Iq v1 …").
2. Discussion
2.1 Phase 1 "RTCP port allocation rules – Semantical clarification for transport unmultiplexed modes"
There were followoing areas of discussions over the past meetings:
	No
	Item
	Status/Proceeding

	1
	RTCP resource component types: 
existing stage 2 text mixes different resources types, which complicates the additional specification of "RTCP port" only related allocation rules
	separation of
· resource allocation "RTCP port" and
· resource allocation "RTCP bandwidth"
by different subclauses in 23.334
Status (2014-10): the existing text is difficult to read from that perspective, but difficult to restructure. It's proposed to keep the existing text due to concerns in rewriting that sections.

	2
	Notation of 'local' and 'remote' bearer connection endpoints: 
existing stage 2 text combines the port allocations rule specifications for both, which complicates a clear specification of "RFC 3605" support 
	a) Bearer connection endpoint: separate port allocation rules for
· "local endpoint" (IMS-AGW) and
· "remote endpoint" (e.g., UE, TrGW); 
further:
b) Reference to H.248.1, clause 5.2 "Connection endpoint naming conventions" could be added as reminder … (in case of still ongoing discussions on this topic) 
Status (2014-10): the existing text is difficult to read from that perspective, but difficult to restructure. It's proposed to keep the existing text due to concerns in rewriting that section.

	3
	MG resources: it was questioned whether information about "remote bearer connection endpoint" identifiers consumes MG-local resources or not?
	Answer = Yes. 
MG local resources (memory) are required for "remote endpoint information", during the resource reservation and resource allocation phases.
Hence, the notion of MG resources (in H.248 profiles) covers both (local & remote).

	4
	Mapping between information and signalling elements
	Solved ("the assumption of a 1:1 mapping was made in 3GPP since the development of first H.248 profiles (Mc v1)")
=> assumption is now explicitly documented (in clause 8.1, 23.334)
=> consequently, information elements and signalling elements are interchangeable, thus, stage 2 may already provide the link to the stage 3 signalling element ("which is already the case in existing text e.g. in case of SDP-based signalling elements")

	5
	Stage 2 requirement concerning possible "rule interaction issues"?
	Yes, because this is already an implicit requirement due to the fact that an H.248 profile (here: 23.334/29.334) could not violate or redefine H.248 protocol behaviour (here: H.248.57). 
The package definition and associated procedures will take precedence in case of diverging profile specifications.
=> we should add explicit text on this stage 2 requirement in order to avoid future (mis)interpretations 
Status (2014-10): there were objections for the explicit documentation of this requirement, thus we will not add correspondent text. Anyway, the requirement as such is still implicitly in place because any H.248 profile may not violate the H.248 protocol (here H.248.57).

	6
	Information element "explicit RTCP port" (RFC 3605)
	It was frequently noted that the underlying SDP attribute ("a=rtcp") includes the optional specification of a network address besides the L4 port information.
Hence, the handling within the narrow scope of "RTCP port allocation" might be misleading.
Proposal:
· keep IE in the existing text structure
· label the IE as "explicit RTCP transport address"
· add a NOTE on the option related to additional IP@ info 

Status (2014-10): common understanding, subject of submitted CRs #47 (23.334) and #63 (29.334).

	7
	Multiplexing mode: preparation for RTP transport multiplexing
	separate clauses for (also due to different prescriptive indications)
· "transport unmultiplexed mode" (mandatorydefault) and
· "transport multiplexed mode" (optional extension)

Status (2014-10): the introduction of a sub-clause structure already for the "transport unmultiplexed mode" would require correspondent cumbersome maintenance updates in previous 3GPP releases. Thus, we'll skip that and start a sub-clause with support of the "transport multiplexed mode".

	8
	Discussion about "notion of "RTCP handling" in Iq profile"
	The origin of this aspect seems to be forgotten, keeping in mind that there are two associated semantics (see H.248.57, clause 1.1, list items 1 and 2).
Hence, WI [RTCP-MUX] is only about RTCP handling sub-function "2", the usage of "RTCP port allocation".

	9
	Discussion about "(IP) transport address"
	Again an unnecessary discussion about terminology because defined in Iq profile (29.334), used in 23.334, H.248.57, etc.
Hence, term may be used.

	10
	Iq stage 2: Consideration of call control signalling information in order to derive conditional gateway control procedures?
	Background: 23.334 provides already for some (not all!) H.248 procedures dependencies on SIP-level SDP information. It might be beneficial to incorporate such information in the procedures for transport unmultiplexed and transport multiplexed modes.

Status 23.334, clause 5.9: this was/is NOT the case for the existing documentation of transport unmultiplexed modes. The reason behind is the aspect that SIP (and SDP) are lacking an information element for enabling/disabling of the RTCP control flow. Hence, MGC-level local policies are basically used (in addition to SDP attributes, if available from call control side) for the control of H.248 RTCP port allocation procedures.

There are two options with clause 5.9/23.334 how to proceed:
a) either a complete revision in order to provide a much clearer structure of the text and add call control level and MGC local policy information; or
b) continue with the existing type of documentation (by focusing on the H.248 procedures only).

Our conclusion: option b seems to be the preferred way (because the attempt in restructuring (by C4-140839) was not accepted).
And the style of documentation of the transport multiplexed mode should be consistent with the transport unmultiplexed mode.



Additional discussion (at 2014-05 meeting) concerning structuring of clause 5.9/23.334:
· situation: three information elements (IE) for RTCP port allocation rules, see following illustration:


· transport unmultiplexed case: 2-out-of-3 IEs are used
· transport multiplexed case: normally 2-out-of-3 IEs are used, but MGC could also signal all 3 IEs in specific scenarios.
thus, following structure seems to be prefered:
· general section on the common IE (which is "RTCP handling")
· mode-specific section for transport unmultiplexed mode: i.e, the "existing RTCP port allocation rules", and
· mode-specific section for transport multiplexed mode: …
Proposed proceeding: as indicated in above item #10, we will keep the existing "unstructured" text in order to keep the "addition of a=rtcp-mux support as simple as possible".
2.2 Phase 2 "Addition of RTP transport multiplexing"
Actually, there's only one issue relatet to RTP transport multiplexing itself:
	No
	Item
	Status/Proceeding

	118
	RFC 5761 with regards to "symmetry" (background: RFC itself is lacking correspondent explicit information, thus different interpretations around …)
	RFC 5761 (syntax and semantics of the SDP information element) does not enforce any symmetry because there are many use cases which target asymmetry, 
e.g.
a) example I for asymmetry: NAT-T, many NAT behaviour is asymmetrical, which would lead to location asymmetry (one side uses transport multiplexed, the other side transport unmultiplexed mode);
b) example II for asymmetry: access network technologies with different, direction-dependent transport capacity (UL, DL) => direction asymmetry (e.g. DL direction transport unmultiplexed, UL direction transport multiplexed mode).
There are no reasons to enforce symmetry in such use cases. It would be a serious protocol design error in RFC 5761 if such asymmetry would be already prevent at "pure signalling element" level.
However, any application control on top of SDP (such as SIP, H.248) may of course enforce symmetry only (if required for particular applications). 
If valid here as well, then we need to introduce a reference to a application control (guess 24.229). 

Status (2014-10): the symmetry aspect wasn't questioned, hence agreement is supposed concerning "RFCs support asymmetry in general".
We will outline below (see Appendix I) some examples concerning the symmetry aspects.
However, an initial support (in 3GPP Rel-13) of the transport multiplexed mode could be limited to symmetrical cases only, without violating or limiting existing 3GPP communication services in our understanding. Hence, submitted stage 2 & 3 CRs for H.248 Iq profile will scope the symmetrical cases only!
It has to be reminded that the aspect of enforcement of symmetry is actually out of scope of Iq, rather subject of call control signalling (SIP / SDP profile).



3. Conclusions
The CRs related to the two development phases are based on above discussion status. The entry points of the series of CRs related to Iq stage 2 (23.334) are:
1. C4-140839 (CR#47) and
2. C4-140844 (CR#39).

4. Proposal
This document is for information only and does not request any action by the meeting.



Appendix I: Illustrations and examples for end-to-end scenarios
This appendix provides additional information and an outlook beyond the scope of an initial minimum support of RTP transport multiplexing as in scope of present work item [RTCP-MUX].
I.1	End-to-end media path
Figure I.1 illustrates a typical end-to-end network configuration with an "RTP session"[footnoteRef:1] between UEs X and Y. A real world scenario would need to consider also UE locations in non-3GPP defined SIP and non-SIP IP network environments beyond pure 3GPP defined UEs. UEY is located in a non-3GPP network in the example of Figure I.1. The IP media path would be then routed at least across one TrGW. RTP could be fundamentally carried in transport umultiplexed or transport multiplexed mode in the non-3GPP IP network. [1:  	It should be reminded again that there isn't yet an agreed term available for "RTP session" (see http://tools.ietf.org/wg/avtext/draft-ietf-avtext-rtp-grouping-taxonomy/ ). Just using "media stream", "RTP stream", etc instead doesn't solve the terminology issue. However, we could use the generic H.248 term of a "bearer connection" as long as this IETF draft isn't stable. The (H.248) RTP bearer connection comprises an (H.248) RTP media flow and an optional (H.248) RTP control flow (see e.g.  H.248.1, H.248.57, H.248.59, H.248.71, H.248.48, H.248.87, H.248.88).] 



Figure I.1: End-to-end network configuration – example where one RTP endsystem (as part of a UE) 
is located in a non-3GPP domain
Status WI [RTCP-MUX] (RTP transport mulitplexing support in 3GPP Rel-13):
H.248 IP-to-IP media gateway "TrGW":
A1:  IMS CN domain: assumption of "always operated in transport unmultiplexed (tu) mode";
A2:  non-3GPP IP network: out of scope of evaluation;
A3:  thus, H.248 Ix profile (29.238) is out of scope (because TrGW only operated in transport unmultiplexed (tu) mode at Mb and Izi;
H.248 IP-to-IP media gateway "IMS-AGW":
A4:  IMS AN domain: optional support of transport multiplexed (tm) mode besides default of transport unmultiplexed (tu) mode;
A5:  thus, H.248 Iq profile (29.334) will support the termination of transport multiplexed (tm) mode.

I.2	Status pre-Release 12
Figure I.2 illustrates above end-to-end network configuration in the usual transport umultiplexed mode:


Figure I.2: End-to-end network configuration – example where one RTP endsystem (as part of a UE) 
is located in a non-3GPP domain
The H.248 bearer connection endpoint scheme (see H.248.1 in general, H.248.57 for RTP) is indicated with all four endpoints LS(), LD(), RS() and RD() in the media path.[footnoteRef:2] The endpoint notation shouldn't be confused with the correspondent H.248 descriptors LD and RD ("the relation between these H.248 descriptors and H.248 bearer connection endpoints is outlined in H.248.1"). [2:  	The naming scheme with qualifiers "local" and "remote" is of course relative and related to the location of a network device (e.g., the local endpoints in termination T3 of the TrGW are equal to the remote endpoints from perspective of termination T2 of the IMS-AGW).] 

Status WI [RTCP-MUX] (RTP transport mulitplexing support in 3GPP Rel-13):
H.248 IP-to-IP media gateway "IMS-AGW":
A6:  there are essentially two types of the transport unmultiplexed mode due to support of two H.248 signalling elements ("rtcph/rsb" and "a=rtcp") related to RTCP port allocation control; the general normative framework is defined by Table 1/H.248.57, however, existing H.248 Iq profile versions does support only a subset of allowed allocation rules.

I.3	Symmetry variants in transport multiplexed mode
Figure I.2 is already pointing out to symmetry aspects with respect to the location of an RTP endsystem (or RTP translator, RTP mixer or other RTP topologies) and to the traffic direction. Above list item 10 summarizes that there aren't any principal restrictions concerning symmetry from IETF RFC side. In order to precise stage 2 requirements for Iq we need an unambiguous understanding of symmetry variants because any limitation on symmetrical options facilitates H.248 signalling due to a reduction of the supported solution space.
I.3.1	Used definitions concerning symmetry
With
symbol Ϻ for multiplexing mode and a value range of {tu, tm} for transport unmultiplexed and transport multiplexed mode
for a particular endpoint (EP), 
- e.g., notation ϺRS = "tm" denotes a remote source endpoint in transport multiplexed mode (i.e., the RTP media and RTCP control flows share the same IP source transport address) -,
will be following definitions
a) location symmetry when "ϺS = ϺD", i.e., the source and destination endpoint (of an IP host entity) apply the same multiplexing mode; 
e.g., location symmetry at remote side when "ϺRS = ϺRD" and at local side when "ϺLS = ϺLD", and location asymmetry when "ϺS ≠ ϺD";
b) direction symmetry when "ϺL = ϺR", i.e., the local and remote endpoint (of the pairwise IP host entities) apply the same multiplexing mode in a particular traffic direction;  
e.g., direction symmetry in local-to-remote direction when "ϺLS = ϺRD" and direction symmetry in remote-to-local direction when "ϺRS = ϺLD"), and direction asymmetry when "ϺL ≠ ϺR".

I.3.2	Assumptions for [RTCP-MUX]
There are consequently 16 possible combinations, - with regards to the usage of transport unmultiplexed and transport multiplexed modes (see also C3-131374, Fig. D) -, in theory from perspective of an RTP-enabled H.248 stream endpoint (SEP). It should be reminded again that the usage of RTP transport (un)multiplexing is driven by policy rules related to NAT traversal, bandwidth efficient transport, tunneling, etc.
Status WI [RTCP-MUX] (RTP transport mulitplexing support in 3GPP Rel-13):
H.248 IP-to-IP media gateway "IMS-AGW":
A7:  if transport multiplexed mode is negotiated by the local SIP entity (IMS-ALG) with the remote SIP entity, then only symmetrical scenarios (i.e., location and direction symmetry) will be supported in Rel-13 (because there aren't any requirements on the table from network architecture (SA2) and call control (CT1) side concerning support of asymmetrical cases).
We believe that assumption A7 does not jeopardize the successful establishment of any 3GPP RTP-based communication service concerning present 3GPP releases.
I.4	Network examples with transport multiplexed mode
Anyway, we'd like to illustrate also examples beyond assumption A7 in order to get a better familiarity with the plethora of transport options. 
Figure I.3 shows two end-to-end network configurations with networks segments using transport multiplexed mode. Four example configurations for the transport multiplexed mode are illustrated (labelled as examples 2, 3, 4 and 5). It may be noted that the examples in Figures I.2 and I.3 indicate 5-out-of-16 possible configurations.


Figure I.3: End-to-end network configuration – using transport multiplexed mode – further examples
Status WI [RTCP-MUX] (RTP transport mulitplexing support in 3GPP Rel-13):
H.248 IP-to-IP media gateway "IMS-AGW":
A8:  it is assumed that we will only add support for the "full symmetrical transport multiplexed" mode (= the example 2 configuration in Figure I.3, see also Figure I.5) to the H.248 Iq profile for Rel-13, hence, other transport multiplexed configurations such as depicted by examples 3, 4 and 5 are our of scope of work item [RTCP-MUX] (rather subject of future enhancements for RTP transport multiplexing in 3GPP domains).
Summary: the two supported H.248 Context models for IMS-AGWs are summarized by Figures I.4 and I.5.


Figure I.4: IMS-AGW H.248 Context model: pre-Release 12 situation 
– transport unmultiplexed mode as default



Figure I.5: IMS-AGW H.248 Context model: WI [RTCP-MUX] 
– support of transport multiplexed mode at AN side

I.5	Signalling example with transport multiplexed mode
It was already outlined that we are not planning to revise the existing structure of the stage 2 specification (clause 5.9/23.334) due to the objections on that proposal in past meetings. However, we'd like to show at least one signalling example by considering a more complex scenario (which is beyond the scope of [RTCP-MUX]) with finally negotiated transport multiplexed modes for the entire end-to-end bearer connection, i.e., a H.248 Context model as depicted by Figure I.6.


Figure I.6: IMS-AGW H.248 Context model: outlook 
– transport multiplexed mode support at CN side, too
We are also not restricting limited usage of RFC 3605 and RFC 5761 capabilities at the SIP interface. Hence, a UE could issue an SDP Offer with SDP attributes "a=rtcp:" and "a=rtcp-mux" together.[footnoteRef:3] IMS-ALG level policy rules concerning supported and preferred transport modes are involved in order to negotiate (as SIP B2BUA) with the remote UEs the finally applied RTP transport. [3:  	Such a "1-out-of-2 options" choice is a valid option: the SDP answerer selects either RTP transport multiplexing or the explicit RTCP port allocation.] 

Figure I.7 shows one (out of many) possible signalling options which finally lead to a H.248 Context configuration according to Figure I.6.


Figure I.7: Signalling example with transport multiplexed mode towards AN & CN side
It may be noted that symmetry is enforced by "identical settings" in both descriptors, i.e., H.248 LD and RD. E.g., the complete specification of termination T2 is subject of two H.248 command req/resp cycles. There's an asymmetrical setting after the 1st cycle (steps 3 / 5) and finally symmetry after the 2nd cycle (steps 12 / 14).
Status WI [RTCP-MUX] (RTP transport mulitplexing support in 3GPP Rel-13):
H.248 IP-to-IP media gateway "IMS-AGW":
A9:  signalling scenarios for configurations supported by [RTCP-MUX] could be derived from the more complex scenarios in above Figure I.7, but we will not add such scenarios to 23.334 because this would imply the addition of similar signalling scenarios for the existing two variants for the transport unmultiplexed mode and it would be just a replication of the normative RTCP port allocation rules as defined by H.248.57.
___________________________________
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local IP host "T4":

-source EP: transport multiplexed

-destination EP: transport unmultiplexed

Thus,

a) direction symmetry from T4-to-Y,

b) direction asymmetry from Y-to-T4,

c) location symmetry at IP host "UE

Y

" and

d) location asymmetry at IP host "T4".
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Combination of (= example 2)
remote IP host "UEX":
- source EP: transport multiplexed
- destination EP: transport multiplexed
local IP host "T1":
- source EP: transport multiplexed
- destination EP: transport multiplexed
Thus,
a) direction symmetry from T1-to-X,
b) direction symmetry from X-to-T1,
c) location symmetry at IP host "UEX" and
d) location symmetry at IP host "T1".


Combination of (as example 1)
local IP host "T2" (from IMS-AGW perspective):
- source EP: transport unmultiplexed
- destination EP: transport unmultiplexed
local IP host "T3" (from TrGW perspective):
- source EP: transport unmultiplexed
- destination EP: transport unmultiplexed
Thus,
a) direction symmetry from T2-to-T3,
b) direction symmetry from T3-to-T2,
c) location symmetry at IP host "T2" and
d) location symmetry at IP host "T3".


Combination of (= example 3)
remote IP host "UEY":
- source EP: transport multiplexed
- destination EP: transport multiplexed
local IP host "T4":
- source EP: transport unmultiplexed
- destination EP: transport unmultiplexed
Thus,
a) direction asymmetry from T4-to-Y,
b) direction asymmetry from Y-to-T4,
c) location symmetry at IP host "UEY" and
d) location symmetry at IP host "T4".
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Combination of (= example 3)
remote IP host "UEX":
- source EP: transport multiplexed
- destination EP: transport multiplexed
local IP host "T1":
- source EP: transport unmultiplexed
- destination EP: transport multiplexed
Thus,
a) direction asymmetry from T1-to-X,
b) direction symmetry from X-to-T1,
c) location symmetry at IP host "UEX" and
d) location asymmetry at IP host "T1".


RTP


RTCP


RTP


RTCP


Combination of … see previous illustration.


Combination of (= example 4)
remote IP host "UEY":
- source EP: transport multiplexed
- destination EP: transport multiplexed
local IP host "T4":
- source EP: transport multiplexed
- destination EP: transport unmultiplexed
Thus,
a) direction symmetry from T4-to-Y,
b) direction asymmetry from Y-to-T4,
c) location symmetry at IP host "UEY" and
d) location asymmetry at IP host "T4".
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IMS-AGW H.248 Context model: pre-Release 12 situation –transport unmultiplexed mode as default
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IMS-AGW H.248 Context model: pre-Release 12 situation – transport unmultiplexed mode as default
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IMS-AGW H.248 Context model: outlook –transport multiplexed mode support at CN side, too
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4. Create outgoing termination T

2

1. SDP offer (c=IP1o, m=P1o, 

a=rtcp:mP1o' IP1o', 

a=rtcp-mux)

3. H.248 ADD req (C=?, T=?, LD{a=rtcp:mP2o'})

5. H.248 ADD resp (C=C1, T=T

2

, LD{LAddr=IP2o, 

LPort=P2o (RTCP => P2o')})

 

7. Create incoming termination T

1

6. H.248 ADD req (C=C1, T=?, 

LD{LAddr=?, LPort=?, a=rtcp-mux},

RD{RAddr=IP1o, RPort=P1o, a=rtcp-mux})

8. H.248 ADD resp (C=C1, T=T

1

, 

LD{LAddr=IP2a, LPort=P2a}, 

RD{RAddr=IP1o, RPort=P1o})

 

9. Modify SDP offer 

10. SDP offer (c=IP2o, m=P2o, a=rtcp:mP2o', a=rtcp-mux)

11. SDP answer (c=IP1a, m=P1a, a=rtcp-mux)

13. Configure outgoing termination T

2

12. H.248 MOD req (C=C1, T=T

2

, 

LD{LAddr=?, LPort=?, a=rtcp-mux},

RD{RAddr=IP1a, RPort=P1a, a=rtcp-mux})

14. H.248 MOD resp (C=C1, T=T

2

)

 

15. Modify SDP answer 

16. SDP answer (c=IP2a, m=P2a, a=rtcp-mux)

Reserve AGW

Connection Point

(, Change Through-

Connection)

Reserve and 

Configure AGW

Connection Point

(, Change Through-

Connection)

Configure AGW

Connection Point

(, Change Through-

Connection)

2. Check local policies rules with 

regards to "RTCP port allocation"

E.g., policy rule check leads to following conclusions:

a) calling UE-A supports both SDP attributes related RTCP port allocation capabilities; and

b) called UE-B could support both SDP attributes ...; and

c) associated IMS-AGW provides also support for both (a-priori knowledge); and

d) no restrictions concerning RTP transport multiplexing symmetries (in case of finally agreed 

transport multiplexed option), -

d1) towards UE-A (IMS AN domain) and

d2) towards UE-B (IMS CN domain); and

e) if transport unmultiplexed option towards UE_B would be negotiated, then a non-consecutive 

port (-> T2 LD(P)) will be allocated for RTCP.

E.g., UE-A expects an AN-located NAT device in the media path but does not know the 

particular NAT behaviour, thus attempts following NAT traversal (= L3/L4 NAT-T) 

strategies (based on …). with following preferences:

1st attempt a transport multiplexed mode for RTCP (via SDP a=rtcp-mux)

2nd attempt a non-consecutive port for RTCP (via SDP a=rtcp:)

=> the list of preferred configurations could be combined in a single SDP offer ...

Reminder: the generated SDP offer is inline with 

IETF RFCs 3605 & 5761, however, the capability 

set of supported 3GPP SDP offer configurations is 

defined by the SIP / SDP profile 24.229.

Decision (by IMS-ALG) to support transport 

multiplexed mode at remote destination 

RTP endpoint (as requested by UE-A) and 

local destination RTP endpoint.

UE-B confirms transport multiplexed 

mode for RTCP, hence, non-

contiguos port option is overruled

… hence, T2:LD(P) modifed to 

transport multiplexed mode

Original allocated RTCP port LD(P2o') (see step 5) 

modified to RTCP port LD(P2o) due to finally 

agreed transport multiplexed mode with UE-B
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P‑CSCF (IMS‑ALG)


IMS-AGW


UE-A


4. Create outgoing termination T2 


1. SDP offer (c=IP1o, m=P1o,  a=rtcp:mP1o' IP1o',  a=rtcp-mux)


3. H.248 ADD req (C=?, T=?, LD{a=rtcp:mP2o'})


5. H.248 ADD resp (C=C1, T=T2, LD{LAddr=IP2o, LPort=P2o (RTCP => P2o')})


7. Create incoming termination T1 


6. H.248 ADD req (C=C1, T=?,  LD{LAddr=?, LPort=?, a=rtcp-mux}, RD{RAddr=IP1o, RPort=P1o, a=rtcp-mux})


8. H.248 ADD resp (C=C1, T=T1,  LD{LAddr=IP2a, LPort=P2a},  RD{RAddr=IP1o, RPort=P1o})


9. Modify SDP offer 


10. SDP offer (c=IP2o, m=P2o, a=rtcp:mP2o', a=rtcp-mux)


11. SDP answer (c=IP1a, m=P1a, a=rtcp-mux)


13. Configure outgoing termination T2 


12. H.248 MOD req (C=C1, T=T2,  LD{LAddr=?, LPort=?, a=rtcp-mux}, RD{RAddr=IP1a, RPort=P1a, a=rtcp-mux})


14. H.248 MOD resp (C=C1, T=T2)


Original allocated RTCP port LD(P2o') (see step 5) modified to RTCP port LD(P2o) due to finally agreed transport multiplexed mode with UE-B


15. Modify SDP answer 


16. SDP answer (c=IP2a, m=P2a, a=rtcp-mux)


Reserve AGW Connection Point 
(, Change Through-Connection)


Reserve and Configure AGW Connection Point 
(, Change Through-Connection)


Configure AGW Connection Point 
(, Change Through-Connection)


E.g., UE-A expects an AN-located NAT device in the media path but does not know the particular NAT behaviour, thus attempts following NAT traversal (= L3/L4 NAT-T) strategies (based on …). with following preferences:
1st attempt a transport multiplexed mode for RTCP (via SDP a=rtcp-mux)
2nd attempt a non-consecutive port for RTCP (via SDP a=rtcp:)
=> the list of preferred configurations could be combined in a single SDP offer ...


Reminder: the generated SDP offer is inline with IETF RFCs 3605 & 5761, however, the capability set of supported 3GPP SDP offer configurations is defined by the SIP / SDP profile 24.229.


2. Check local policies rules with regards to "RTCP port allocation" 


E.g., policy rule check leads to following conclusions:
a) calling UE-A supports both SDP attributes related RTCP port allocation capabilities; and
b) called UE-B could support both SDP attributes ...; and
c) associated IMS-AGW provides also support for both (a-priori knowledge); and
d) no restrictions concerning RTP transport multiplexing symmetries (in case of finally agreed transport multiplexed option), -  d1) towards UE-A (IMS AN domain) and d2) towards UE-B (IMS CN domain); and
e) if transport unmultiplexed option towards UE_B would be negotiated, then a non-consecutive port (-> T2 LD(P)) will be allocated for RTCP.


Decision (by IMS-ALG) to support transport multiplexed mode at remote destination RTP endpoint (as requested by UE-A) and local destination RTP endpoint.


UE-B confirms transport multiplexed mode for RTCP, hence, non-contiguos port option is overruled


… hence, T2:LD(P) modifed to transport multiplexed mode
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