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1 Introduction
During SA4#91, SA4 received an LS from RAN2 in S4-161238 on a RAN-assisted codec rate adaptation solution that RAN2 is working on as part of their ongoing LTE_VoLTE_ViLTE_enh-Core work item. RAN-assisted codec rate adaptation solution is summarized as follows:

In case an eNB determines to recommend a UE in connected-mode to modify the bit rate due to e.g. poor radio condition or network congestion detected in uplink or downlink transmission direction, it can signal the UE with the recommended bit rate. The UE may then use this recommended bit rate as an input to initiate an end-to-end rate adaptation, e.g. by sending an application layer message (e.g. RTCP or RTP CMR) to the peer UE or the concerning media GW. Accordingly, the peer UE may further retrieve a recommended bit rate from its serving eNB to ensure an end-to-end codec adaptation. 

RAN2 asked SA4 to update their specifications where necessary to capture how UE uses RAN-assisted based codec adaptation solution as one input on codec adaptation.
In response, it was agreed during SA4#91 to start a new work item (LTE_VoLTE_ViLTE_enh-S4) in SP-160778 to specify media handling aspects of RAN-assisted codec adaptation in MTSI with the objective of conducting normative work in TS 26.114 addressing the following areas: 
1- Adaptation requirements, recommendations and guidelines for speech and video adaptation mechanisms , in response to the availability of RAN-recommended UL/DL bitrate information at the MTSI client (on both MTSI sender and receiver sides), including impacts on adaptation triggers, sender behaviors and receiver behaviors

2- Specify how RTCP-APP or RTP CMR for speech rate adaptation can utilize RAN-recommended UL/DL  bitrate information 
3- Specify how RTCP feedback (e.g., TMMBR, TMMBN messages of CCM, etc.) messages for video rate adaptation can utilize RAN-recommended UL/DL bitrate information
A draft CR to TS 26.114 addressing some of these areas in S4-AHM341 was reviewed during the MTSI telco on Dec 12th. In this contribution, we discuss further MTSI impacts of RAN-assisted codec adaptation and propose further updates to TS 26.114.
2 Further MTSI Impacts of RAN-Assisted Codec Adaptation
2.1 Rate Adaptation Query Message
In their LS in R2-169120 (S4-170016) incoming for the SA4#92 meeting, RAN2 informs SA4 that during their Nov’16 meeting they further agreed to introduce a rate recommendation query message from the UE to the eNB.
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As one use case for this feature, the peer to a UE that is about to increase the codec bit rate may ask its local eNB if the proposed bit rate also is suitable for the corresponding link of the peer. As such, the peer UE may send a query message to its local eNB to check if the recommended bit rate can be provided. This is to avoid ping pong in tuning where the increase of the bit-rate in one end of the connection is immediately followed by a request from the other end to reduce the bit rate. If the peer UE does not provide any feedback to its serving eNB, the serving eNB would not know that a rate change request has been received by the peer UE.
Here are the various aspects of this query message as described in the LS from RAN2:

· This query message uses the same MAC CE format that is used for the bit rate recommendation message from the eNB to the UE.

· The trigger for sending the query message is FFS.

· Whether this MAC CE will trigger scheduling request is FFS.
· Whether to use MAC CE for the query message can be revisited if necessary.

·  Towards limiting the UE from frequent bitrate querying, the UE is configured with a prohibit timer to restrict the UE from sending the query message too often.
· If the UE receives a recommended bit rate from the eNB as response to the query message that is lower than the value sent in the query message, the UE should not use a bit rate that goes beyond the value received from the eNB.
In summary, it would be beneficial to introduce a query message from the UE to the eNB for cases, where application layer wants to upgrade the session, requiring higher bit rates from the Transport Layer.  This would avoid under/over utilization of the transport plane and failing / rejection of the SDP Offer/answer result at a later point in time.
As a result, an MTSI client can ask the UE to send a rate recommendation query message to its local eNB, following reception of rate-increase request from the far MTSI client, i.e., a RTCP-APP or RTP CMR message for speech rate adaptation, or RTCP feedback (e.g., TMMBR, TMMBN messages of CCM, etc.) messages for video rate adaptation. 
2.2 Impacts on Session Setup
If known in advance (prior to session negotiation), RAN-recommended UL/DL bitrate information may be utilized during the session negotiation (or re-negotiation) process. In particular, suitable guidelines can be developed on how to use the RAN-recommended UL/DL bitrate in relation to other relevant information available at the MTSI client to determine the bandwidth properties during SDP-based bandwidth negotiations. Both increase and decrease of the recommended bit rate in either downlink or uplink may trigger the application layer within the UE to start an SIP SDP Offer/answer negotiation with its peer. In this context it is assumed that “negotiate” refers to “SDP offer/answer re-negotiation”. The UE may trigger an SDP re-negotiation, due to bit rate recommendation, to change the “Framework Configuration”, especially if the recommended bit rate is below the session GBR. However, this negotiation happens rarely and it is not expected to happen for every change of recommended bit rate from the eNB. It should not be the case if the recommended rate from the eNB is within the range of the GBR and MBR and the codecs have been configured to operate within this range. One should also consider that these SDP Offer/Answer negotiations consume network resources due to overhead and hence should be avoided or minimized. 

2.3 Other MTSI Impacts
Relevant RTP/RTCP usage sub-clauses in clause 7 of TS 26.114 can indicate that (i) RTCP-APP or RTP CMR messages can be sent for speech rate adaptation based on the knowledge of RAN-recommended UL/DL  bitrate information, (ii) RTCP feedback (e.g., TMMBR, TMMBN messages of CCM, etc.) messages can be sent for video rate adaptation based on the knowledge of RAN-recommended UL/DL bitrate information
3 Proposed Changes to TS 26.114
6.2.5.1
General
The SDP shall include bandwidth information for each media stream and also for the session in total. The bandwidth information for each media stream and for the session is defined by the Application Specific (AS) bandwidth modifier as defined in RFC 4566 [8].

An MTSI client in terminal should include the ‘a=bw-info’ attribute in the SDP offer. When accepting a media type where the ‘a=bw-info’ attribute is included the MTSI client in terminal shall include the ‘a=bw-info’ attribute in the SDP answer if it supports the attribute. The ‘a=bw-info’ attribute and the below used bandwidth properties are defined in clause 19.
When the ‘a=bw-info’ attribute is supported, the following bandwidth properties shall be included for each RTP payload type in the SDP:
-
Maximum Supported Bandwidth for sending direction.

-
Maximum Desired Bandwidth for sending direction.

-
Minimum Desired Bandwidth for sending direction.

-
Minimum Supported Bandwidth for sending direction.

-
Maximum Supported Bandwidth for receiving direction with the following exception:

-
The b=AS bandwidth modifier indicates the bandwidth needed for the RTP payload type that requires the highest bandwidth. The Maximum Supported Bandwidth for this RTP payload type is therefore indicated with the b=AS bandwidth modifier and does not need to be indicated with the ‘a=bw-info’ attribute for this RTP payload type. It is still allowed to include the ‘a=bw-info’ attribute for this RTP payload type but the value shall then be aligned with the b=AS value when sending the SDP. When receiving the SDP,the b=AS bandwidth modifier and the Maximum Supported Bandwidth for the receiving direction may not be aligned. In this case, the maximum sending rate is determined as defined below.
-
Maximum Desired Bandwidth for receiving direction.

-
Minimum Desired Bandwidth for receiving direction.

-
Minimum Supported Bandwidth for receiving direction.

Recommended bandwidths for several codec configurations are provided in the media-specific sections.

For a media stream that has been removed by either the offerer or answerer, the inclusion of bandwidth information is optional. This is in accordance with clause 8.2 of RFC 3264 [58]. 

SDP examples incorporating bandwidth modifiers are shown in annex A. SDP examples using the ‘a=bw-info’ attribute are shown in annex A.6.3.

When an MTSI client in terminal receives an SDP offer or answer it shall determine the maximum sending rate for the selected codec by selecting the smallest of the following:

-
the bandwidth value, if the b=AS parameter was included in the received SDP offer or answer

-
the Maximum Supported Bandwidth for the receiving direction, if included in the received SDP

-
the preconfigured data rate for the selected codec, if the MTSI client has been preconfigured by the operator to use a particular data rate for the selected codec

-
the maximum data rate for the selected codec as determined by examining the codec information (e.g., codec, mode, profile, level) and any other media information (e.g., ptime and maxptime) included in the received SDP offer or answer.  This maximum data rate is determined assuming no extra bandwidth is allowed for redundancy.

The maximum sending rate may be further updated by the MTSI client in terminal based on receiving an indication of the granted QoS (see clause 6.2.7). 

The MTSI client in terminal shall not transmit at a rate above the maximum sending rate.  For speech, the MTSI client should transmit using the codec mode with the highest data rate allowed by the maximum sending rate, except if limited to a lower codec mode by the initial codec mode procedures (see clause 7.5.2.1.6) or by the adaptation procedures (see clause 10.2).

If the access network bitrate recommendation (ANBR, see clause 10.x) is known in advance, the MTSI client may also use this information towards further limiting the maximum sending rate and/or session-level bandwidth properties, e.g., minimum and maximum supported bandwidths in the sending and receiving directions. Moreover, both increase and decrease of the ANBR in either downlink or uplink may trigger SDP offer/answer re-negotiation, especially if the ANBR is below the session GBR. However, it is expected that this negotiation happens rarely and not for every change of the ANBR from the eNB. It should not be the case if the ANBR from the eNB is within the range of the GBR and MBR and the codecs have been configured to operate within this range. Furthermore, the ANBR contains information on short-term bandwidth variations, and hence this may not need re-negotiation of SDP-level bandwidth properties. One should also consider that these SDP offer/answer re-negotiations consume network resources due to overhead and hence should be avoided or minimized. 

6.2.7
Negotiated QoS parameters

6.2.7.1
General

The MTSI client in the terminal may support the negotriation of the QoS. The term "negotiated" in the present document describes the end result of a QoS negotiation between an MTSI client in terminal and the network (or the end result of what the network grants to the MTSI client in terminal even if no negotiation takes place).

An MTSI client in terminal supporting the transport level QoS negotiation should verify that the QoS parameters, e.g. MBR and GBR, are aligned with the media configurations negotiated in SDP. The check whether the different bandwidth parameters are aligned or not, the MTSI client in terminal should take into account the following areas where differences are likely to occur: parameter encoding; units used; packetization schemes related to the IP/UDP/RTP overhead; the amount of RTCP bandwidth. The MTSI client in terminal needs to compensate for the differences if found.

NOTE: The transport level QoS negotiation applies only to 3GPP accesses.

In the following sections it is assumed that the MTSI client in terminal supports the QoS negotiation and is made aware of the negotiated bandwidth properties.

6.2.7.2
Alignment of negotiated QoS parameters and b=AS bandwidth modifier

In SDP offer-answer, the b=AS bandwidth modifier is used to describe the maximum bandwidth for the receiving direction. The IP/UDP/RTP overhead is included in the bandwidth value but the RTCP bandwidth is not included. The bandwidth value is an integer and the unit is kbps.
If, at session setup or at session re-negotiation, the MTSI client in terminal detects that the negotiated downlink QoS Maximum Bit Rate (MBR) is not aligned with the b=AS bandwidth modifier in the sent SDP then it should try to align the bandwidth properties in a subsequent SDP offer-answer.

If, during the session, the negotiated downlink Maximum Bit Rate(s) (MBR) for the bearer(s) has been updated from the network then the MTSI client in terminal should check if the bandwidth(s) it sent within b=AS bandwidth modifiers in previous SDP (e.g. during the initial session setup or earlier session re-negotiation, if any) are aligned with the downlink MBR(s) allocated for the bearer(s) and its receiving capabilities.

The rules for alignment are different depending on how many media streams that are handled by the bearer, as follows:

-
When a bearer carries a single media stream, then it is the media-level b=AS bandwidth for that media stream that should be aligned with the MBR of the bearer.

-
When a bearer carries several media streams, then it is the sum of the media-level b=AS bandwidths for those media streams that should be aligned with the MBR of the bearer.

The rules for alignment are also different depending on whether the media stream(s) are bi-directional (sendrecv) or uni-direction (sendonly or recvonly), as follows:

-
If the MTSI terminal receives (and possibly sends) a media stream, it should consider the sent b=AS bandwidth(s) in SDP for that media stream in comparison with the downlink MBR.
-
If the MTSI terminal only sends a media stream, it should not consider the sent b=AS bandwidth(s) in SDP for that media stream in comparison with the downlink MBR.
NOTE 1:
The b=AS bandwidth and the MBR bandwidth are not directly comparable since the b=AS bandwidth does not include the RTCP bandwidth while the MBR bandwidth allocation must include some headroom for RTCP. The bandwidths will therefore almost always be different. The MBR bandwidth may also differ from the b=AS bandwidth because of other reasons, for example: bearer allocation and header compression. It is an implementation consideration to handle such impacts and how to judge whether the bandwidth values differ and what bandwidth value to send in the UPDATE message.

If the MTSI client in terminal determines that the b=AS bandwidth(s) are not aligned with the MBR and the receiving capabilities of the MTSI client, then it should align the media-level b=AS bandwidth(s) to the MBR and its receiving capabilities by sending to the other party an SDP offer with the new b=AS bandwidth value(s). In the process of this alignment it is also likely that the session-level b=AS bandwidth needs to be updated. In addition, the MTSI client in terminal may modify other parts of the SDP, e.g., to replace the codecs or adjust codec parameters (such as the AMR or AMR-WB mode-set).

NOTE 2:
It could be necessary to reconfigure the codec(s), or even to drop some media streams, to be able to operate within the bandwidth constraints defined with the MBR of the bearer.

NOTE 3:
A situation when the MTSI client in terminal could not align the b=AS bandwidth(s) with the MBR, due to its receiving capabilities, is when it does not support rate adaptation.
This alignment may require re-negotiation, which should preferably be performed when there is session re-negotiation for other reasons. When additional re-negotiation is required, which adds load to the SIP bearer and the SIP servers, it is not desirable to repeat the re-negotiation multiple times. Therefore, if re-negotiation fails to align the b=AS bandwidth modifier and the QoS parameters then it should not be repeated unless new re-negotiation is needed for other reasons, e.g. to add or remove media components.

If an MTSI client in a terminal receives a new SDP offer with new b=AS bandwidth value(s) (e.g., in a SIP UPDATE or in a SIP re-INVITE) and it accepts the session update then it shall generate an SDP answer as described in clause 6.2.
Any subsequent QoS changes indicated to the MTSI client in terminal during an MTSI session (including the cases described in Clause 10.3) shall be signalled by the MTSI client in terminal (subject to the QoS update procedure) to the other party using the same signalling described above.

Examples of SDP using negotiated QoS are given in clause A.8.

When the MTSI client in terminal receives an indication that the negotiated uplink Maximum Bit Rate (MBR) is less than the current maximum sending rate of its sender, the MTSI client in terminal should configure the maximum sending rate of its sender to align with the negotiated uplink Maximum Bit Rate (MBR). 
When the MTSI client in terminal receives an indication that the negotiated uplink Maximum Bit Rate (MBR) is greater than the current maximum sending rate of its sender and rate adaptation is possible for the session, the MTSI client in terminal should configure the maximum sending rate of its sender to align with the smallest of the following:

-
the negotiated uplink Maximum Bit Rate (MBR) 

-
the bandwidth value, if the b=AS parameter was included in the last SDP offer or answer received by the client
-
the preconfigured data rate for the selected codec, if the MTSI client has been preconfigured by the operator to use a particular data rate for the selected codec
If the access network bitrate recommendation (ANBR, see clause 10.x) is known in advance, the MTSI client may also use this information towards further limiting the maximum sending rate and/or session-level bandwidth properties, e.g., minimum and maximum supported bandwidths in the sending and receiving directions. Moreover, both increase and decrease of the ANBR in either downlink or uplink may trigger SDP offer/answer re-negotiation, especially if the ANBR is below the session GBR. However, it is expected that this negotiation happens rarely and not for every change of the ANBR from the eNB. It should not be the case if the ANBR from the eNB is within the range of the GBR and MBR and the codecs have been configured to operate within this range. Furthermore, the ANBR contains information on short-term bandwidth variations, and hence this may not need re-negotiation of SDP-level bandwidth properties. One should also consider that these SDP offer/answer re-negotiations consume network resources due to overhead and hence should be avoided or minimized. 

7.3.2
Speech

MTSI clients in terminals offering speech should support AVPF (RFC 4585 [40]). When allocating RTCP bandwidth, it is recommended to allocate RTCP bandwidth and set the values for the "b=RR:" and the "b=RS:" parameters such that a good compromise between the RTCP reporting needs for the application and bandwidth utilization is achieved, see also Annex A.6. The value of "trr-int" should be set to zero or not transmitted at all (in which case the default "trr‑int" value of zero will be assumed) when Reduced-Size RTCP (see clause 7.3.6) is not used.

For speech sessions it is beneficial to keep the size of RTCP packets as small as possible in order to reduce the potential disruption of RTCP onto the RTP stream in bandwidth-limited channels. RTCP packet sizes can be minimized by using Reduced-Size RTCP packets or using the parts of RTCP compound packets (according to RFC 3550 [9]) which are required by the application. RTCP compound packet sizes should be at most as large as 1 time and, at the same time, shall be at most as large as 4 times the size of the RTP packets (including UDP/IP headers) corresponding to the highest bit rate of the speech codec modes used in the session. Reduced-Size RTCP and semi-compound RTCP packet sizes should be at most as large as 1 time and, at the same time, shall be at most as large as 2 times the size of the RTP packets (including UDP/IP headers) corresponding to the highest bit rate of the speech codec modes used in the session.

An MTSI client using ECN for speech in RTP sessions may support the RTCP AVPF ECN feedback message and the RTCP XR ECN summary report [84].  If the MTSI client supports the RTCP AVPF ECN feedback message then the MTSI client shall also support the RTCP XR ECN summary report. 

NOTE 1:
This can improve the interworking with non-MTSI ECN peers.

When an MTSI client that has negotiated the use of ECN and then receives RTP packets with ECN-CE marks, the MTSI client shall send application specific adaptation requests (RTP CMR [28] or RTCP-APP CMR, as defined in Subclause 10.2.1.5) and shall not send RTCP AVPF ECN feedback messages, even if RTCP AVPF ECN feedback messages were negotiated.

NOTE 2:
RTP CMR is mandated to be supported by any AMR or AMR-WB implementation using the RTP profile [28].

When an MTSI client in terminal that has negotiated the use of ECN for speech and RTCP AVPF ECN feedback messages receives both application specific requests and RTCP AVPF ECN feedback messages, the MTSI client should follow the application specific requests for performing media bit rate adaptation.

When an MTSI client in terminal that has negotiated the use of ECN for speech and RTCP XR ECN summary reports receives an RTCP XR ECN summary report, the MTSI client should use the RTCP XR ECN summary report as specified in [84]. If the MTSI client received and acted upon a recent application specific adaptation request, then the MTSI client shall not perform any additional rate adaptation based on the received RTCP XR ECN summary report.
If access network bitrate recommendation information (ANBR, see clause 10.x) is available in the UE, the MTSI client should use this information when performing media bitrate adaptation. In addition, an MTSI receiver may send RTCP-APP or RTP CMR messages for speech rate adaptation in response to the availability of ANBR information at the UE.
For speech, RTCP APP packets are used for adaptation (see clause 10.2). If the MTSI client determines that RTCP APP cannot be used or does not work then the MTSI client may use CMR in the AMR RTP payload [28] inband CMR or other RTCP mechanisms for adaptation.

An MTSI client that requests mode adaptation shall use the CMR in the AMR/AMR-WB RTP payload [28] when using the AMR or the AMR-WB codec or in the EVS payload [125] when using the EVS codec, respectively, when:
-
the RTCP bandwidth is set to zero, 

-
the MTSI client detected that the remote end-point does not respond to adaptation requests sent with RTCP APP during the session, or

-
the support for RTCP APP was not negotiated for the session.
If RTCP-APP was negotiated, an MTSI client that requests mode adaptation for EVS shall use RTCP-APP when the CMR in the EVS RTP payload has been disabled for the session.

NOTE 3:
It is not possible to send adaptation requests if both CMR in the EVS RTP payload has been disabled and if RTCP-APP is not negotiated for the session.

An MTSI client using AMR or AMR-WB that requests mode adaptation when no MTSI feature tag was received (see Clause 5.2 of [57]) may use the CMR in the AMR/AMR-WB RTP payload, [28], when AMR or AMR-WB is used and may use the CMR in the EVS RTP payload, [125], when EVS is used, respectively. If ECN-triggered adaptation is used and an MTSI client requests mode adaptation when no MTSI feature tag was received it should use the CMR in the AMR RTP payload, [28].

NOTE 4:
Other procedures by which the MTSI client determines that RTCP APP cannot be used or does not work is implementation specific.
If ECN-triggered adaptation is used with AVP then the RTCP APP signalling could be too slow and CMR in the AMR RTP payload [28] should be used for faster feedback.

An MTSI client that requests mode adaptation in combination with other codec control requests (as defined in Clause 10.2.1) shall use RTCP APP.
An MTSI client that requests rate adaptation for unidirectional streams shall use RTCP-based adaptation signaling (RTCP APP or RTCP SR/RR) since CMR in the AMR RTP payload, [28] is not usable for unidirectional streams.

7.3.3
Video

MTSI clients offering video shall support AVPF (RFC 4585 [40]). The behaviour can be controlled by allocating enough RTCP bandwidth using "b=RR:" and "b=RS:" (see section 7.3.1) and setting the value of "trr-int".

MTSI clients offering video shall support transmission and reception of AVPF NACK messages, as an indication of non-received media packets. MTSI terminals offering video shall also support transmission and reception of AVPF Picture Loss Indication (PLI). The actions of an MTSI client receiving NACK or PLI to improve the situation for the MTSI client that sent NACK or PLI is defined in clause 9.3. Note that by setting the bitmask of following lost packets (BLP) the frequency of transmitting NACK can be reduced, but the repairing action by the MTSI client receiving the message can be delayed correspondingly.
The Temporary Maximum Media Bit-rate Request (TMMBR) and Temporary Maximum Media Bit-rate Notification (TMMBN) messages of Codec-Control Messages (CCM) [43] shall be supported by MTSI clients in terminals supporting video. The TMMBR notification messages along with RTCP sender reports and receiver reports are used for dynamic video rate adaptation. See clause 10.3 for usage and Annexes B and C for examples of bitrate adaptation.

MTSI clients supporting video shall support Full Intra Request (FIR) of CCM [43]. A sender should ignore FIR messages that arrive within Response Wait Time (RWT) duration after responding to a previous FIR message. Response Wait Time (RWT) is defined as RTP-level round-trip time, estimated by RTCP or some other means, plus twice the frame duration.

MTSI clients in terminals shall not use SIP INFO message, as specified in [96], for video picture fast update.
The usage of the AVPF and CCM feedback messages is negotiated in SDP offer/answer, see Clause 6.2.3.2. Any AVPF or CCM feedback messages that have not been agreed in the SDP offer/answer negotiation shall not be used in the session, [40].
An MTSI client using ECN for video in RTP sessions may support the RTCP AVPF ECN feedback message and the RTCP XR ECN summary report [84]. If the MTSI client supports the RTCP AVPF ECN feedback message then the MTSI client shall also support the RTCP XR ECN summary report.

NOTE
This can improve the interworking with non-MTSI ECN-capable peers.
When an MTSI client that has negotiated the use of ECN and TMMBR receives RTP packets with ECN-CE marks, the MTSI client shall send application specific adaptation requests (TMMBR) and shall not send RTCP AVPF ECN feedback messages, even if RTCP AVPF ECN feedback messages were negotiated in addition to TMMBR.
When an MTSI client that has negotiated the use of ECN for video and RTCP AVPF ECN feedback messages receives both application specific requests and RTCP AVPF ECN feedback messages, the MTSI client should follow the application specific requests for perfoming media bit rate adaptation.

When an MTSI client that has negotiated the use of ECN for video and RTCP XR ECN summary reports receives an RTCP XR ECN summary report, the MTSI client should use the RTCP XR ECN summary report as specified in [84]. If the MTSI client received and acted upon a recent application specific adaptation request, then the MTSI client shall not perform any additional rate adaptation based on the received RTCP XR ECN summary report.
If access network bitrate recommendation (ANBR, see clause 10.x) information is available in the UE, the MTSI client should use this information when performing media bitrate adaptation. In addition, an MTSI receiver may send RTCP feedback (e.g., TMMBR, TMMBN messages of CCM, etc.)  messages for video rate adaptation in response to the availability of ANBR information at the UE.
10.x
Access network bitrate recommendation

Some access networks may be capable to provide the MTSI client in terminal with Recommended Maximum Admissible Bitrate (RMAB) messages, separately per access bearer for the local uplink and downlink. The RMAB message, as used in this clause, is a conceptual message that allows generalization of the description between different accesses, e.g. LTE and wireless LAN. There shall be a defined mapping between the conceptual RMAB and an actual message for each access where RMAB signaling is to be used. The format of such access-specific RMAB message may differ between different types of access networks. The recommended bitrate value in RMAB is here defined to include IP and higher layer overhead, without applying ROHC, but access-specific messages may use other bitrate value definitions and the UE must then perform appropriate value translation.
When using LTE access, RMAB is mapped to a MAC level message named [TBD by RAN2] sent by the eNodeB and applicable to a specific dedicated bearer, as described by [x]. An MTSI client in terminal using LTE access should support RMAB signaling.
This clause does not apply to MTSI clients in terminal that are not capable to receive or understand RMAB messages.

An MTSI client in terminal shall use RMAB messages as adaptation triggers, taking other available triggers into account. Clauses 10.2 and 10.3 describe adaptation for speech and video. Clause 10.3.3 describes the use of multiple different triggers for video adaptation.

A received RMAB message for a certain access bearer and direction shall be considered valid for use as adaptation trigger (zero or more times) until either another RMAB message is received for the same access bearer and direction, until that access bearer is closed, or until the SIP session is either re-negotiated or closed.
When an MTSI client in terminal receives an RMAB message for the local uplink qualifying as an adaptation trigger:

· For video and if TMMBR is supported in the session, a corresponding TMMBN notifying the remote media receiver of this changed local uplink restriction shall be sent, as described in clause 10.3.2
· An adaptation resulting in a reduction of the media sender bitrate shall be initiated immediately without further signaling.
· An adaptation resulting in an increase of the media sender bitrate shall, for the case of video and if TMMBR is supported in the session, delay the media bitrate increase to allow sufficient time for the remote media receiver to receive and react to the TMMBN above and if necessary (due to conditions known to the remote media receiver) send a TMMBR with a possibly lower bitrate, as described by section 3.5.4 of CCM [43]. After such delay, the media sender bitrate is increased.
When an MTSI client in terminal receives an RMAB message for the local downlink qualifying as adaptation trigger, adaptation signaling shall be initiated towards the remote media sender, as described in clauses 10.2 and 10.3.
START OF NEW TEXT:
An MTSI client may ask the UE to send a rate recommendation query message to its local access network (i.e., eNodeB in case of LTE access), following reception of rate-increase request from the far MTSI client, i.e., based on receiving a RTCP-APP or RTP CMR message for speech rate adaptation, or RTCP feedback (e.g., TMMBR, TMMBN messages of CCM, etc.) messages for video rate adaptation. In response to such a query message, the MTSI client may obtain ANBR information (i.e., RMAB message) from the local access network (i.e., eNodeB in case of LTE access) and therefore check if the recommended bit rate can be supported. This is to avoid ping pong in tuning where the increase of the bit-rate in one end of the connection is immediately followed by a request from the other end to reduce the bit rate. If the MTSI client receives the ANBR from the local access network as response to the query message that is lower than the value sent in the query message, the MTSI client should not use a bit rate that goes beyond the ANBR value received.
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