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1. Introduction
In some transcoding-free voice communication scenarios, mismatch of mode-set or bitrate (br) codec parameters cause call failures. GSMA RILTE group previously sent SA4 a liaison on on-path SDP modification of AMR-WB mode-set parameter [1] related to that problem, which SA4 answered in [2]. The discussion on this call failure topic has continued in GSMA without reaching any firm conclusion. This document discusses and proposes to remove one of the perceived obstacles that potentially prevents a solution.
2. Background
This document assumes a transcoding-free scenario, since use of transcoding effectively makes codec usage independent between the involved parties and codec alignment is then not necessary.
The AMR / AMR-WB / EVS RTP payload formats and SDP parameter specifications [3] [4] and TS 26.114 [5] specify rules for SDP negotiation, and how to create SDP offers and answers for AMR, AMR-WB, and EVS.
The AMR / AMR-WB / EVS payload formats have several parameters that controls the codec operation on RTP. One of those parameters is the “mode-set”, which restricts the active codec mode set to a subset of all modes. The value is a comma-separated list of modes from the set 0, …, 7 (for AMR) or 0, …, 8 (for AMR-WB and EVS). If mode-set is specified for the payload type, it must be abided. If mode-set is not present, there is no restriction and all codec modes are allowed for the payload type. Similar rules apply to the EVS bitrate (br) parameter, although that is not a comma-separated list but either a single value or a range (from-to).
If there is a mode-set parameter in the SDP offer and if that payload type is chosen to also be part of the SDP answer, the received mode-set must be kept unchanged in the SDP answer. If there is no mode-set parameter in the SDP offer, one may be added in the SDP answer. The parameter is bi-directional, i.e., the restricted set applies to media both to be received and sent by the SDP-declaring entity (offerer or answerer). The mode-set in the SDP answer is binding for both offerer and answerer. For the EVS bitrate (br) parameter, a single value in the SDP offer must be kept unchanged in the SDP answer, a bitrate range may either be kept or subset, and the parameter may be added in the SDP answer if not included in the SDP offer.
The AMR, AMR-WB, and EVS codec specifications include the possibility for a so-called “open offer”, without any specified mode-set or bitrate. If used in an offer, the answer may, as can be seen from above, modify it to any mode-set or bitrate, which is intentional and the main way in the specifications to avoid mode-set and bitrate mismatches and thus avoid the need for transcoding.
In TS 26.114 clause 6.2.5.2, it is required to set the maximum bandwidth parameter in SDP ("b=AS") to the highest codec mode for all offers, thus also for an "open offer": "the MTSI client shall set the b=AS parameter to a value matching the maximum codec mode in the mode-set or the highest bit-rate in the br". For an "open offer" without any mode-set or br parameters, this is interpreted as the highest possible codec mode for the respective codec. For AMR-WB this means a bandwidth corresponding to the 23.85 kbit/s mode and for EVS a bandwidth corresponding to 128 kbit/s (or 24.4 kbit/s, if EVS is restricted to narrowband audio bandwidth only).
Operators may perceive this as a too high speech bandwidth to offer. Few operator networks are dimensioned to support the maximum codec mode. The answer to an "open offer" might not use the possibility to choose a more restricted mode-set or bitrate but can be an "open answer" or include bitrate or modes that are effectively too high for the offering operator. This makes it less attractive to use an "open offer" as means to limit mode-set or bitrate mismatches.
3. Proposal
It is proposed to remove the rule in TS 26.114 for AMR, AMR-WB, and EVS "open offers" that the SDP bandwidth limit (“b=AS”) shall be set corresponding to the codec’s highest mode, but that it is instead allowed to set a lower SDP bandwidth limit. If the SDP bandwidth limit is set lower than the maximum mode or bitrate for the codec, it shall mean that the media sender can use any, negotiated lower mode, effectively identical to the semantics of that media sender receiving an inband CMR with a maximum mode corresponding to such lower-than-maximum b=AS value.
If the offering or answering network has transcoding capabilities, it can add proactive codecs that were not included in the original offer from the offering UE. Such proactive codecs are never meant to be used on the offering UE access because they would be terminated in the network and transcoded towards the UE, if used. If those proactive codecs require that the offer b=AS value is increased compared to the unmodified offer, the information on which maximum bandwidth to use on the offering UE access is lost to the answering UE, because b=AS does not contain any information on which payload type requires this maximum bandwidth. Therefore, a too high bandwidth can be set in the SDP answer if the open offer is chosen. Payload-specific bandwidth information can be included in SDP if a=bw-info from TS 26.114 clause 19 is used, and the answering UE can then unambiguously choose a b=AS value in the answer that corresponds to the chosen payload type.
With this modification, an SDP offer for speech can include multiple speech payload types with preferred AMR/AMR-WB mode-sets and/or EVS bitrates, but also include "open offers" for AMR/AMR-WB and/or EVS to increase the possibility finding a common mode-set with the answering peer, while keeping the SDP bandwidth limit to something that the offering operator can support.
It is not proposed to make this relaxation for anything else than "open offer", meaning that the offered SDP bandwidth limit must match the highest mode of any explicitly listed mode-set or bitrate.
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