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5.5.5
Gap Analysis

5.5.5.1
Overview of Gaps in MTSI
From MTSI perspective, the introduction of NR as a new type of access leads to several gaps in TS 26.114 [4], some of which can be listed as follows:

-
In Tables 7.1 and 12.1 of TS 26.114 [4] for the MTSI client and MTSI media gateway, respectively, the speech frame encapsulation parameters for the SDP offer-answer messages including ptime and maxptime need to be defined for NR as a new radio access bearer technology 

-
Access Network Bitrate Recommendation (ANBR) (as defined in clause 10.7 of TS 26.114 [4]) information may be signalled to the MTSI client in the UE using NR access, and in this scenario the message mapping to NR access needs to be provided.

Note 1:
Support for RAN-assisted codec adaptation and ANBR signalling in NR is currently TBD.

-
Explicit Congestion Notification (ECN) is not supported in NR, and hence ECN-triggered media rate adaptation for speech and video will not be possible for MTSI clients with NR access. In the meantime, ECN is supported for E-UTRAN and UTRA/HSPA, MTSI clients connected with these access technologies may optionally offer ECN, and relevant recommendations on use of ECN in MTSI for such settings are present in TS 26.114 [2]. As such, media handling requirements and recommendations are needed for the support and use of ECN for MTSI clients in terminal with NR access. Relevant interworking recommendations for ECN are also needed for the MTSI media gateway for sessions involving MTSI clients with NR access. 

-
RAN delay budget reporting mechanisms, as specified in TS 36.331 [12] for LTE access, may also be used by MTSI UEs with NR access in order to locally adjust air interface delay, towards improving end-to-end delay and quality performance. As such, media handling aspects of RAN-based delay budget reporting as described in TR 26.910 [13] may be applicable for MTSI clients with NR access. 

Note 2: 
Support for RAN delay budget reporting in NR is currently TBD. Support for associated repetition-based reliability enhancement mechanisms over NR, e.g., TTI bundling, PUSCH coverage enhancement techniques, etc., is also currently TBD.

-
Media handling enhancements for enabling codec-aware optimizations of Single radio voice call continuity (SRVCC) handover thresholds in Voice over LTE (VoLTE) as described in TR 26.959 [14] are also applicable for speech services to MTSI clients with NR access, including fallback/handover from Voice over NR (VoNR) to VoLTE.

Note 3: 
In the first release of NR for Rel-15, the interworking with 2G/3G is not supported, and VoNR can only be supported via IMS. SRVCC from 5GS to UTRAN support for VoNR is work in progress.

For IMS-based telepresence in TS 26.223 [5], the same gaps observed for MTSI above are applicable and no further gaps are foreseen.
5.5.5.2
Setting MBR>GBR in 5GS 

TR 23.860, clause 6.5, contains the following text: 

To make MBR>GBR bearers useful for a 3GPP application / service (e.g., MTSI) based on a bit rate adaptive codec requires that when sending beyond GBR the media end-points become aware of incipient congestion ahead of time. This is to allow the media end-point to trigger a codec rate reduction before packets need to be dropped in the network. With the Explicit Congestion Notification (ECN) scheme supported for UTRA/HSPA and E-UTRA, and for voice and video Codecs this requirement is met. So given that the media end-points have successfully negotiated the use of ECN no problem has been identified with simply allowing MBR>GBR bearers.

No additional functionality has been identified beyond what has already been specified in Rel-8 that would be required from a UE to support MBR>GBR bearers. On NAS level a UE shall anyway not reject a dedicated bearer based on QoS parameters (see dedicated establishment procedure in 23.401: "The UE may provide the EPS Bearer QoS parameters to the application handling the traffic flow. The application usage of the EPS Bearer QoS is implementation dependent. The UE shall not reject the RRC Connection Reconfiguration on the basis of the EPS Bearer QoS parameters contained in the Session Management Request.").
SA4 has stated [S4-070314] that for 3GPP services like MTSI packet dropping is not an acceptable means to trigger a codec rate reduction. In particular for video the error propagation may greatly damage video quality. SA WG4 even states: "Dropping packets may actually increase the media bit rate if e.g. frame redundancy is invoked due to degraded channel conditions." This is why an operator may want to configure a policy that the PCRF shall check that the end-points have successfully negotiated the use of ECN, i.e. that a congestion pre-warning scheme has been put in place, before the network sets MBR>GBR for 3GPP services like MTSI. Note that MBR>GBR is allowed already in 2G/3G pre-Rel-8.

The RAN-assisted codec adaptation feature was developed in Rel-14 as the ECN-based solution was not reliable as it is difficult to guarantee that intermediate routers in the core network and along the transmission path would not drop ECN-marked packets.  The ECN-based adaptation also had these other limitations:

1.    It could not provide an explicit indication of what rate could be supported when congestion was experienced or eased.  Adaptation could easily over-shoot or be too-slow, especially when ramping up rates after congestion eased.

2.    It could not be reliably confirmed that ECN was supported by each access network in the transmission path.  An eNB that was not ECN-aware may allow the end-to-end negotiation of ECN without it performing CE markings if it experienced congestion. 
RAN-assisted codec adaptation has the advantages that:
1.    It is implemented in the access network and UEs.  It does not rely on changes to the core network or intermediate routers.

2.    It provides an explicit indication of the UL and DL rate that is supported, enabling faster and more accurate adaptation.
RAN-assisted codec adaptation has the disadvantages that:
1.    It does not allow intermediate routers in the core network or backhaul to indicate congestion and therefore influence rate adaptation.  However, we have not seen any evidence that this is an issue as the radio access network links are almost always the bottle neck and not the wireline links.

2.    It does not provide any end-to-end confirmation that the access networks and UEs all support rate adaptation.  This can be addressed as described in clause 5.5.6.1.
5.5.5.3
UE Adaptation at Rates > GBR 
When a UE risks operating at rates above the GBR it relies on rate adaptation mechanisms to indicate when it has exceeded the supported bandwidth and the UE should reduce its rate.  TS 26.114 has multiple mechanisms that can trigger a media receiver to request that the media sender reduce its rate, namely:
1.    The media receiver experiences packet loss, jitter, or delay in excess of certain internally set thresholds.
2.    The media receives and indication that the MBR has been reduced below its current transmission rate.
3.    The media receiver detects packets with ECN-CE markings.
4.    The media receiver receives an ANBR message indicating that its downlink rate needs to be reduced.
Furthermore, the media sender could also get a direct ANBR from its eNB that it should reduce its uplink transmission rate.

The above mechanisms for rate adaptation are generally arranged in the order of “least graceful” to “most graceful” -- the latter ones could pose the least interruption or degradation to the media.
Therefore, when determining what rate to transmit at above GBR, the UE can adjust the aggressiveness of its algorithms based on knowing which of the above mechanisms are supported by the system, i.e., supported by the access network, the other UE, and the core network.

While ECN support by the far-end UE can be determined via the ECN negotation procedures, it can not be confirmed for the near and far-end access networks. 
For RAN-assisted rate adaptation, there is currently no apparent way for a UE to confirm that the far-end access network and UE support this form of adaptation. This can be addressed by the solution described in Clause 5.5.6.1.
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5.5.6
Potential Solutions
5.5.6.1

SDP Parameter for End-to-end RAN-assisted codec adaptation support

Defining a new SDP parameter to indicate that both UEs and their respective eNBs, support RAN assisted codec adaptation would address the issues identified in clauses 5.5.5.2 and 5.5.5.3.  The general semantics would be as follows:
1.    An Offering UE that supports the ANBR messages (RAN-assisted codec adaptation) also checks that its eNB supports the feature.  If both support ANBR then the UE includes the anbr_e2e SDP parameter in the SDP offer.

2.    An Answering UE that receives the anbr_e2e parameter in the SDP Offer includes the anbr_e2e parameter in the SDP Answer if the Answering and its eNB also support the ANBR messages.  Otherwise, the Answering UE does not include the anbr_e2e parameter in the SDP Answer.

3.    An Answering UE that does not receive the anbr_e2e parameter in the SDP offer does not include the anbr_e2e parameter in the SDP answer.
It should be noted that clause 5.1.5.3 of TR 26.910 [13] describes a potential solution based on SDP-based exchange of RAN capabilities using a new ‘RANCapabilities’ attribute, that not only allows indicating RAN-assisted codec adaptation capabilities, but also other radio capabilities such as delay budget reporting. The newly defined anbr_e2e parameter could be part of the ‘RANCapabilities’ attribute to indicate RAN-assisted codec adaptation capabilities.
The general steps are illustrated in Figure 5.5.6.1.1.
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Figure 5.5.6.1.1 – Negotiation of end-to-end RAN-assisted codec adaptation support.
The PCRF/PCF would use the presence of this parameter in the SDP Answer to determine that it could set MBR>GBR with very high confidence and the UE could use its presence to use more agressive adaptation algorithms when operating at rates >GBR.

5.5.6.2
SDP Parameter for link-by-link RAN-assisted codec adaptation support
A variant on the above is to have the ability for only one UE and its access network to indicate support of the ANBR messages.  This may be useful in cases where end-to-end adaptation is not guaranteed but the ability of one link to support it may provide a lower level of confidence to set MBR > GBR and operate at rates > GBR.
The semantics of such a solution could be as follows:

1.    An Offering UE that supports the ANBR message also checks that its eNB supports the feature.  If both support ANBR then the UE includes the anbr_Off SDP parameter in the SDP offer.

2.    An Answering UE that receives the anbr_Off parameter in the SDP Offer includes the anbr_Off parameter in the SDP Answer if the Answering UE and its eNB also support the ANBR messages.  Otherwise, the Answering UE does not include the anbr_Off parameter.

3.    An Answering UE that does not receive the anbr parameter in the SDP offer includes the anbr_Ans parameter in the SDP answer only if the Answering UE and its eNB support the ANBR messages.
5.5.6.3
Support of RAN-Assisted Codec Adaptation on NR

Since ECN-based and RAN-assisted codec adaptation are both currently not supported for NR, the PCRF/PCF and UE have to rely on the rudimentary packet drop, delay, or jitter detection at the UE receiving media to set MBR > GBR and operate at rates >GBR, respectively.  

To enable the 5GS to operate at least as well as EUTRAN it is recommended that RAN-assisted codec adaptation also be supported over NR.  ECN is not recommended because of the limitations identified in clause 2.
Furthermore, to enable the end-to-end solutions proposed in clauses 4 and/or 5, it is necessary to specify a mechanism for a UE to be able to determine whether its access network supports RAN-assisted codec adaptation prior to sending the first SDP Offer or Answer.  
Currently the UE can only determine this when, 

·    the bitRateQueryProhibitTimer is included in a RRCconnectionReconfiguration message from the access network; or

·    the UE receives a recommended bit rate MAC CE from the access network
To indicate support of this capability to the UE it is necessary for RAN2 to enhance the RRC specification to explicitly indicate that RAN-assisted codec adaption is supported by SIB or enabled by RRC Reconfiguration.

	End of document


_1592775322.vsd
UE A


PCRF/PCF sets MBR>GBR


PCRF/PCF sets MBR>GBR


UE B


eNB A


eNB B


CSCF/PCRF/PCF A


CSCF/PCRF/PCF B


RAN Assisted Rate Adaptation
Capability


RAN Assisted Rate Adaptation
Capability


SDP Offer: Includes “a=anbr_e2e” parameter


SDP Answer: Includes “a=anbr_e2e” parameter



