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1. Background
SA4 sent LS S2-184673 [1] to SA2. This LS requests SA2 and other recipient WGs to provide any feedback on TR 26.959 and particularly the conclusions and plans of SA4 related to this work. 
The conclusions of TR 26.959 [2] identify certain recommendations, this paper is going to analyse the different recommendation and recommend potential impacts in SA2 specifications. 

1. Include in an annex MaxPLR operating points for different codecs considering the examples as per clauses 5.2 and 5.3

For EPS, TS 23.203 [3] and TS 23.401 [4] already include signalling procedures for signalling MaxPLR from PCRF to PDN GW and from CN to RAN since rel.14 and for 5GS same procedures are documented in TS 23.501 [7] and TS 23.503 [6] since rel.15. There is no impact on these procedures and this is already identified in "It is noted that among these architectures, the network-based architecture in clause 4.2.1 is already supported through the signalling from PCRF to eNB as defined in TS 23.203 and TS 23.401, and as such enables early deployments of eVoLP" as defined in [2]. 

The annex that will be defined in TS 26.114 by SA4 can be used as a reference in PCRF/PCF in order to configure the mapping between the selected codec mode indicated in Rx to the MaxPLR values. When SA4 completes this work a simple reference to TS 26.114 e.g. in NOTE 11 in clause 6.2.1.0 of TS 23.203 [3] and the counter-part of that in TS 23.503 [6] can be added for alignment. 
Proposal 1: When SA4 completes this work on recommendation 1) a reference to TS 26.114 can be added in NOTE 11 of TS 23.203 clause 6.2.1.0 and NOTE 1 of TS 23.503 clause 6.2.1.1 for alignment. 

2. Adaptation capability indication (using a new SDP parameter) considering the potential solutions as per Clauses 7.2 and 7.3

The need for such capability using SDP parameter was discussed in the study phase of eVoLP in SA2. Extracted from solution 6.1 of TR 23.759 [5] [adopted for normative work] 
During voice session setup, PCRF knows from IMS network the CODEC information and is aware whether the two session endpoints are able to adapt to the most "robust" codec mode from the negotiated codec mode set.  Based from IMS network, based on the CODEC information, and the indication on whether the two session endpoints are able to adapt to the most "robust" codec mode from the negotiated codec mode set PCRF determines the Max PLR in UL and DL directions and provides it to the PCEF and then PCEF further sends it to the eNB.
The impact of this SDP parameter in SA2 specifications (TS 23.203/TS 23.503) is/will be minimal since the SDP parameters are already passed over Rx and only remaining aspect is the internal process inside the PCRF/PCF. In order to address this aspect a modification in the related text in clause 6.2.1.0 of TS 23.203 and the counterpart in clause 6.2.1.1 of TS 23.503 can be considered indicating that this parameter can be considered by PCRF to determine whether the MaxPLR will be set according to the most or least robust codec mode from the negotiatiated set. 
Proposal 2: When SA4 completes this work on recommendation 2) some text in clause 6.2.1.0 of TS 23.203 and clause 6.2.1.1 of TS 23.503 can be added indicating that this SDP parameter is taken into account in order for the PCRF to determine whether the MaxPLR is set to correspond to the most robust or the least robust codec mode from the negotiated set.
3. SDP-based signalling of max_e2e_PLR, DL/UL PLR (or PLR ratio) values considering the potential solutions as per clauses 8.2.2.3, 8.2.3.3, 8.2.3.4, and 8.2.3.5. 

This SDP parameter allows a UE to indicate the max_e2e_PLR it can tolerate factoring in
· Codec configurations
· UE implementation of Packet Loss Concealment (PLC)
· UE implementation of De-Jitter Buffer Management (JBM)
Different alternatives are being identified in SA4 TR 26.959 [2] to achieve this: 

· Clause 8.2.2.3: UEs negotiate e2e, then UEs indicate UL & DL PLR to local eNBs
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Figure 1: UE-requested UL PLR and DL PLR (extracted from [2])
This solution has both SDP and AS impacts, since the UE negotiates in SDP the max_e2e_PLR but also allows the dynamic signalling of UL and DL PLR to eNBs. The latter part has RAN2 impacts and should be reviewed by RAN2. 

The access stratum impacts of this solution need to be evaluated by RAN2. 
· Clause 8.2.3.3: UEs negotiate e2e, then PCRFs request signal UL & DL PLR to local eNBs

[image: image2.emf]UE A

Request UL PLR, 

DL PLR

Request UL PLR, 

DL PLR

UE B eNB A eNB B

CSCF/

PCRF A

CSCF/

PCRF B

Via SDP: Codec Negotiation Completed,

PLC & JBM Information Exchanged, UL and DL PLRs Negotiated


Figure 2: Network-requested UL PLR and DL PLR (extracted from [2])
This solution follows the same principle as the one documented in clause 8.2.2.3 where the UEs negotiate the proportion of the max_e2e_PLR to their local eNB's uplink and downlink. However, instead of having the UEs request the resulting uplink and downlink PLRs directly from the eNBs, the CSCF/PCRFs examine the SDP answer to extract the negotiated PLR configuration and communicate the appropriate values to their local eNBs.
· Clause 8.2.3.4 & 8.2.3.5: PCRFs negotiate e2e, then PCRFs indicate UL & DL PLR to local eNBs
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Figure 3: Network-requested UL PLR and DL PLR, intermediate nodes modify the PLR values (extracted from [2])
This solution follows the same principle as the one in clause 8.2.3.3 except that the negotiation of what proportion of the max_e2e_PLR to allocate to the eNBs uplinks and downlinks is performed by CSCFs/PCRFs. This assumes potentially the CSCF/PCRFs need to be able to modify the SDP parameters negotiated. This is a deviation of the role of CSCFs that are SIP proxies and not B2BUAs. In the current IMS architecture this option is not possible. 
Proposal 3: SA2 can provide the following feedback: 

· Solutions where the two endpoints negotiate max_e2e_PLR in SDP have no additional system impact, other than what is described for recommendations 1 and 2. The PCRF has to take into account the new SDP parameter when setting the MaxPLR value (ref. to the related parts of solutions in TR 26.969, clause 8.2.3.3 and, clause 8.2.2.3)

· Signalling from UE to eNB has RAN2 impact and needs to be evaluated by RAN2 (ref. to the related part in solutions in TR 26.969, clause 8.2 and 8.2.2.3)
· Modifying SDP parameters in CSCF and PCRF is not possible in existing architecture and SA2 should recommend against such solutions (ref. solution in TR 26.959, clause 8.2.3.4 & 8.2.3.5)

4. RTP/RTCP-based indication of recommended DL/UL PLR (or PLR ratio) values considering the potential solutions as per clauses 8.2.2.4 and 8.2.3.6

The potential solutions documented in TR 26.959 [2], clauses 8.2.2.2 and 8.2.2.3 rely on fixed allocation of UL PLR and DL PLR across the eNBs. This solution proposes a more dynamic allocation policy on UL PLR and DL PLR that considers the local RAN conditions on both ends of the link may therefore allow realizing further optimizations on the SRVCC handover thresholds.
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Figure 4: Negotiation of dynamic thresholds
The idea of this solution is that the SRVCC handover thresholds are not fixed, rather they get dynamically signalled/updated based on distribution of max_e2e_PLR. The main question is the feasibility of such solution in RAN and whether eNBs can dynamically update the handover thresholds. 

Proposal 4: RAN2 needs to provide feedback on the feasibility of creating dynamic thresholds based on UE signalling. 
2. Conclusion
It is proposed SA2 to provide feedback according to the following proposals: 
Proposal 1: When SA4 completes this work on recommendation 1) a reference to TS 26.114 can be added in NOTE 11 of TS 23.203 clause 6.2.1.0 and NOTE 1 of TS 23.503 clause 6.2.1.1 for alignment. 

Proposal 2: When SA4 completes this work on recommendation 2) some text in clause 6.2.1.0 of TS 23.203 and clause 6.2.1.1 of TS 23.503 can be added indicating that this SDP parameter is taken into account in order for the PCRF to determine whether the MaxPLR is set to correspond to the most robust or the least robust codec mode from the negotiated set.

Proposal 3: SA2 can provide the following feedback: 

· Solutions where the two endpoints negotiate max_e2e_PLR in SDP have no additional system impact, other than what is described for recommendations 1 and 2. The PCRF has to take into account the new SDP parameter when setting the MaxPLR value (ref. to the related parts of solutions in TR 26.969, clause 8.2.3.3 and, clause 8.2.2.3)

· Signalling from UE to eNB has RAN2 impact and needs to be evaluated by RAN2 (ref. to the related part in solutions in TR 26.969, clause 8.2 and 8.2.2.3)

· Modifying SDP parameters in CSCF and PCRF is not possible in existing architecture and SA2 should recommend against such solutions (ref. solution in TR 26.959, clause 8.2.3.4 & 8.2.3.5)

Proposal 4: RAN2 needs to provide feedback on the feasibility of creating dynamic thresholds based on UE signalling. 
LS response in S2-185060 is provided accordingly. 
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