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1. Introduction
This contribution lists and evaluates possible alternatives to the network mode-set modification outlined by the GSMA RILTE liaison to SA4 [1] and further elaborated by an Ericsson contribution [2], which reached no consensus at S4#103.
2. Background
2.1. Issue Trigger
GSMA RiLTE has recognized that when using transcoding-free interconnection between different operator’s networks, those operators might have different preferences in what AMR/AMR-WB mode-set to use in their networks.

2.2. IETF Specification Summary
The way to limit mode-set incompatibility problems was addressed when designing the AMR/AMR-WB RTP payload format in IETF [3], by specifying that “an offerer supporting all modes and subsets SHOULD NOT include the mode-set parameter”, and “3GPP preferred codec configurations are defined in 3GPP TS 26.103 [25], and it is RECOMMENDED that other networks also needing to restrict the mode set follow the preferred codec configurations defined in 3GPP for greatest interoperability”. Avoiding direct mode-set conflicts between SDP offer and answer is addressed by “the parameter is bi-directional, i.e., the restricted set applies to media both to be received and sent by the declaring entity”, and “if a mode set was supplied in the offer, the answerer SHALL return the mode-set unmodified or reject the payload type”. None of those statements recognizes any SDP modifications by network nodes, only SDP offerer and SDP answerer.

2.3. 3GPP Specification Summary
In 3GPP, clause 6.2.2.2 of TS 26.114 [4] references the IETF payload format [3] and adds that mode-set “shall not be included” as SDP parameter by an MTSI client in terminal, effectively limiting mode-set inclusion in the SDP offer to network nodes such as gateways. The IETF payload format requirement on the SDP answer is mirrored in clause 6.2.2.3 by specifying that “if only one mode-set is offered then the MTSI client in terminal shall select to use this and include the same mode-set in the SDP answer”. TS 26.114 however opens up for mode-set customization in the SDP answer, which is also allowed by IETF RFC 4867; “An MTSI client in terminal may be configured with a preferred mode set. Otherwise, the preferred mode-set for AMR-NB is {12.2, 7.4, 5.9, 4.75} and for AMR-WB it is {12.65, 8.85 and 6.60}” (corresponding to “mode-set=0,2,4,7” and “mode-set=0,1,2”, respectively), and “if only a payload type without mode-set has been offered, or if an MTSI client in terminal selects a payload type without mode-set from among the offered ones, and the MTSI client in terminal intends to use only some modes (e.g. one of the preferred mode sets defined at left), then the MTSI client in terminal should include these modes as the mode-set”. There’s no text suggesting any SDP modifications by network nodes.

2.4. GSMA Specification Summary
Section 2.4.3.2 of GSMA IR.92 (“VoLTE”) [5] references TS 26.114 and says that “the UE must include in an initial SDP offer… with no mode-set specified”, which mirrors the TS 26.114 statement. What the answering UE includes in the SDP answer differs between AMR (-NB) and AMR-WB and is parameterized using a named RateSet parameter, as suggested by TS 26.114; “The UE, upon receiving an initial SDP offer containing a payload description for AMR with no mode-set included, and accepting the payload description with no mode-set, must include into the SDP answer the value assigned to the RateSet parameter for AMR  as specified in Annex C.3”, and “The UE, upon receiving an initial SDP offer containing a payload description for AMR-WB with no mode-set included, and accepting the payload description with no mode-set, must include into the SDP answer the value assigned to the RateSet parameter for AMR-WB as specified in Annex C.3”, respectively. The default value for RateSet in IR.92 Annex C.3 is “0,2,4,7” for AMR and undefined (no mode-set parameter included in the SDP answer) for AMR-WB. Just as in 3GPP TS 26.114, there’s no text suggesting any SDP modifications by network nodes.
3. Summary of GSMA RiLTE Proposal
The GSMA RiLTE proposal in the liaison [1] suggests clarifying that SDP on-path modifications of mode-set in the SDP offer are allowed on the way to the SDP answerer, as opposed to the IETF rule (see section 2.2 above) that doesn’t allow mode-set changes in the SDP answer compared to the SDP offer. The exception in the GSMA proposal to allow offer-to-offer changes is a mode-set parameter that was set by the SDP offerer, which would still not be allowed to change. Such SDP changes to a mode-set that was set already by the SDP offerer would not be discovered by the SDP answerer, but would be discovered by the SDP offerer when receiving the SDP answer. To make this distinction between the mode-set being included by the SDP offerer or by an intermediate network node, GSMA RiLTE suggests that a network node adding the mode-set parameter also adds a new SDP parameter indicating that the mode-set is “network-provided” (here tentatively called “np”).

It is further suggested that the mode-set changes may increase the mode range lower end and may, alternatively or additionally, decrease the mode range upper end. It should be noted that the GSMA proposal in the liaison incorrectly describes the mode-set value as a range (“0-7”) instead of, as specified by the IETF payload format, a discrete set of values (“0,1,2,3,4,5,6,7”).
4. Alternative Ways Forward
A few different ways forward can be identified:
1. Keep the current situation and make no specification changes.
2. Leave SDP as is but add specification on how to use CMR in gateways to mitigate the drawbacks with alternative 1 (see also below).
3. Amend GSMA RiLTE’s proposal to the best of SA4’s understanding.


Each of those alternatives come with different pros and cons, summarized in the table below:

	Aspect
	1 (keep current)
	2 (use CMR)
	3 (GSMA proposal)

	SA4 specification impact
	No
	Yes
	Yes

	CT specification impact
	No
	Yes, anticipated
	Yes, anticipated

	Either originating or terminating network, but not both, can use its preferred mode-set (if preferences are not identical)
	Yes
	Yes
	No; using compromise

	Fair, in that no single network may impose its preference on behalf of the other
	No
	No
	Yes

	Requires gateway to control used modes via CMR
	No
	Yes
	No

	UE may use modes that are non-optimal or unsupported in one of the networks
	Yes
	No
	No



5. Proposal
It is proposed that SA4 first decides if there is a need to change current specifications to clarify handling of different network mode-set preferences.

If changes are needed, it is further proposed that SA4 discusses and agrees on how to amend the GSMA proposal to become a workable solution to the problem described in the GSMA liaison.
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