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==== Change #1 ====
9
FLUS Quality of Service
9.1
Introduction

TBD

9.2 
Access network bitrate recommendation
9.2.1 
General
Support and use of the access network bitrate recommendation (ANBR) and query (ANBRQ) as described in this clause are optional for FLUS sources. 
In general, a single access bearer can carry multiple media streams, in which case the rate in the ANBR and ANBRQ messages apply to the sum of the individual media stream bitrates on that bearer.

The ANBR and ANBRQ messages, as used in this clause, are conceptual messages that allows generalization of the description between different accesses, e.g. LTE (see 9.2.5) and NR (see 9.2.6). There shall be a defined mapping between the conceptual ANBR/ANBRQ and actual messages for each access where ANBR/ANBRQ signaling is to be used. The format of such access-specific ANBR/ANBRQ messages may differ between different types of access networks, and there may not even exist a one-to-one mapping of messages. The recommended bitrate value in ANBR/ANBRQ is here defined to include IP and higher layer overhead, including bitrate used for RTCP signaling (as opposed to e.g. b=AS line in SDP, which does not include RTCP). Other definitions can be used by the individual access network mappings (for LTE, see 9.2.5, and for NR, see 9.2.6), e.g., including overhead below IP layer that is added by the access network, and the FLUS source shall then perform appropriate value translation, e.g. adjusting for use of ROHC and removing the lower layer overhead.

9.2.2
Relation to session signaling bitrate information

The bit rate value in the ANBR is only a recommendation and does not change any bitrate restrictions established by session signaling. Such unaffected session signaling bitrate information includes:

-
SDP "b=" lines, including "b=AS", "b=RS", and "b=RR".

-
Codec-specific min/max bitrates, based on codec configuration and/or packetization parameters.

-
M(F)BR and G(F)BR QoS parameters.

An ANBR value with a bitrate above a maximum bitrate limit established by any of the above shall therefore instead be considered as a bitrate recommendation for the lowest of the above listed maximum bitrates (except for GBR that is not considered a maximum bitrate). When using a codec configuration with discrete bitrate steps, and if the ANBR value does not exactly match such discrete codec bitrate, it shall be considered as a bitrate recommendation for the next lower, signaled codec bitrate.

If a G(F)BR bearer is used (G(F)BR > 0), an ANBR value below G(F)BR may be ignored, but the MTSI FLUS source should then be prepared to handle a higher than target packet loss and / or delay for the affected bearer. An ANBR value of 0 should be taken as a recommendation to temporarily stop uplink streaming media on the affected bearer, without re-negotiating the session.
9.2.3 
Boosting uplink transmission bitrate using ANBRQ 

The FLUS source may use the Access Network Bitrate Recommendation Query message to request an increase or decrease??? in uplink transmission bitrate under one of the following conditions:

· When the FLUS source is not provided a guaranteed bit rate (i.e., G(F)BR =0)

· When the FLUS source has been provided a guaranteed bit rate (G(F)BR>0) but a previous ANBR message limited the uplink transmission below this G(F)BR value.  In this case, the rate in the ANBRQ shall not exceed the M(F)BR value for the bearer. 
9.2.4
Adaptation of uplink streaming media
An FLUS source shall use the ANBR message as adaptation trigger, taking other available triggers into account. The same principle shall apply for speech, video and other media, adapting to the lowest bitrate resulting from any of the possibly multiple, available triggers. 
A received ANBR message for a certain access bearer on the uplink direction shall be considered valid for use as input to adaptation trigger evaluation until either another ANBR message is received for the same access bearer and media direction, until that access bearer is closed, or until the FLUS session is either re-negotiated or closed.  The ANBR value on the uplink may be used to control the local media encoder bitrate.
The signaling diagrams below describe ANBR usage for upink streaming on a single bearer.  
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Figure 9.2.4-1 Uplink Congestion Control using ANBR

Figure 9.2.4-1, illustrates the following steps:

1. The FLUS source in a FLUS session and is sending media at rate R0.

2. The access network determines that there is congestion on the uplink and sends the ANBR message to the FLUS source to reduce its uplink tranmission rate to R1 which is less than R0.

3. The FLUS source adapts its uplink transmission to R1 (e.g., reduces the video quality and corresponding encoding rate).

4. After a period of time, the FLUS source sends an ANBRQ to the access network requesting a higher uplink streaming bitrate, R2, which is less than M(F)BR for the bearer.

5. The access network sends back an ANBR message with rate matching that requested by the FLUS source.

6. The FLUS source adapts its uplink transmission to R2 to take advantage of the higher data rate.
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Figure 9.2.4-2 Uplink Streaming Boost using ANBRQ
Figure 9.2.4-2, illustrates the following steps:

1. The FLUS source in a FLUS session and is sending media at rate R0.

2. The FLUS source sends an ANBRQ to the access network requesting a higher uplink streaming bitrate (R1), which is less than M(F)FBR for the bearer. 

3. The access network sends back an ANBR message with rate matching that requested by the FLUS source (R1).

4. The FLUS source adapts its uplink transmission to R1 to take advantage of the higher data rate.
9.2.5
Message mapping for LTE access

When using LTE access, ANBR is mapped to a MAC level message named "Recommended bit rate MAC Control Element" sent by the eNodeB and applicable to a specific dedicated bearer, as described by [add 3GPP TS 36.300] and [add 3GPP TS 36.321]. Similarly, when using LTE access, ANBRQ is mapped to a MAC level message named "Recommended bit rate query MAC Control Element" sent to the eNodeB and applicable to a specific, existing dedicated bearer, as described by [add 3GPP TS 36.300] and [add 3GPP TS 36.321]. A FLUS source using LTE access may support ANBR and ANBRQ signaling.

9.2.6
Message mapping for NR access

When using NR access, ANBR is mapped to a MAC level message named "Recommended bit rate MAC Control Element" sent by the gNB and applicable to a specific logical channel which is mapped to the single media flow (e.g., audio or video) to which the recommended bit rate applies.  Similarly, when using NR access, ANBRQ is mapped to a MAC level message named "Recommended bit rate query MAC Control Element" sent to the gNB and applicable to a specific, existing logical channel which is mapped to the single media flow to which the recommended bit rate applies.  A  FLUS source using NR access may support ANBR and ANBRQ signaling.
9.3 
IMS-based FLUS

TBD
9.4
Non-IMS-based FLUS
TBD whether to provide guidance on use of network interface protocols here or in TR 26.939
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