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Abstract of the contribution: This paper proposes to add the Maximum Packet Loss Rate for UL and DL as a new QoS parameter.

1. Introduction

In the last meeting, a new R15 4G work item on enhanced VoLTE performance was agreed per S2-177733 and the corresponding CRs were agreed for the work item per S2-177771 and S2-177772. This paper will discuss and extend the similar feature to 5G phase 1 based on last meeting’s agreement.
2. Discussion

As stated in the WID S2-177733, VoLTE may require better LTE RSRP compared to data service, which means the LTE radio signal may be good enough for pure data session, but may not be good enough for VoLTE (i.e., QCI-1). When the radio network is dimensioned for data services, eNB may trigger SRVCC handover as soon as EPS bearer with QCI-1 exists or has been set up, if the UE is in marginal LTE coverage. However, RAN may be not able to have the sufficient information e.g. codec configuration to perform optimized HO for VoLTE and consequently VoLTE call could be handed over to 2/3G CS unnecessarily via SRVCC HO though the VoLTE call can survive LTE weak coverage. The key issue is how to identify the information needed by RAN from architecture point of view to make optimized HO decision for VoLTE, and how to provide RAN with this information.
As for this key issue, the solution has been agreed as follows: 

· 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. If there are multiple voice sessions, for each session, the PCRF will derive a value of the Max PLR (UL, DL) along with the QoS rule and send it to PCEF. In case multiple VoLTE sessions share one EPS bearer (i.e. QCI=1 bearer), PCEF determines the lowest Max Packet Loss Rate (UL, DL) related to these voice sessions. 

· Then PGW/PCEF sends a Create Bearer Request message to SGW including the Max PLR (UL, DL) along with the QoS rule.

· SGW further sends a Create Bearer Request message to MME including the Max PLR (UL, DL) along with the QoS rule.

· MME further sends the Max PLR (UL, DL) along with the QoS rule to eNB in the Bearer Setup Request/Session Management Request message. The eNB stores the Max PLR (UL, DL) for this UE's voice session, then based on its configuration and the received IE, eNB decides the robustness of the session and adapts the threshold for SRVCC HO. 

How eNB determines the HO threshold based on these values are up to operator's configuration (e.g. the eNB derives a higher or lower HO threshold based on the values of Max PLR in UL and DL directions).

As we analyze, the same requirement also exists in 5G phase 1 network. Voice service in 5G also requires better RSRP compared to data service. When the radio network is dimensioned for data service, since NG-RAN may also not have the sufficient information e.g. codec configuration to perform optimized HO for voice, it may trigger unnecessary handover to E-UTRA connected to EPC as soon as 5QI=1 QoS flow exists or has been set up, if the UE in marginal 5G RAN coverage.

Furthermore SA4 in LS S4-171363 asks if SA2 has considered how to communicate the MaxPLR for voice to the gNB.  For example, is the MaxPLR communicated via QoS flow establishment signalling to the gNB or by adding a MaxPLR parameter to the 5QI?

Recall that as part of the “Enhanced VoLTE Performance (eVoLP)” Study Item, SA4 had requested that the MaxPLR be communicated to the eNB to improve VoLTE coverage and reduce SRVCC handoffs. To support this feature SA4 is considering defining SDP parameter(s) that would indicate that the UE can be expected to adapt to the most robust codec configuration among those negotiated. By communicating to the gNB both the Packet Error Rate (PER) and MaxPLR (which corresponds to the most robust codec configuration the UE would adapt to), there would be similar value in improving the coverage of VoIP over NR by reducing handoffs to LTE or other RATs. 
One aspect to note is that in rel.15 eVoLP it could not guaranteed that all UEs could adapt to the "most robust codec configuration" from those negotiated. 

Therefore, we propose to extend the eVoLP similar feature as defined in solution 6.1 of TR 23.759 and corresponding solution to 5G phase 1 work.

· AF (P-CSCF) needs to indicate to PCF that the two endpoints are able to adapt to the most robust codec mode from the set, then it sets the Maximum Packet Loss Rate (UL, DL) corresponding to the most robust codec mode of the negotiated set in each direction

· At reception of the service information from the AF, if configured through policy, the PCF determines the Maximum Packet Loss Rate for UL and DL based on the service information e.g. codec and sends it to SMF along with the PCC rule.

· The SMF forwards the Maximum Packet Loss Rate for UL and DL, if received from PCF for the PCC rule. In the case multiple PCC Rules share one QoS flow and the SMF received multiple Maximum Packet Loss Rates, the SMF chooses the lowest value per direction related to these PCC rules.

3. Proposal

This contribution proposes to agree the following text in TS 23.501.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.7.1.2
QoS Profile
A QoS Flow may either be 'GBR' or 'Non-GBR' depending on its QoS profile. The QoS profile of a QoS Flow contains QoS parameters as described below (details of QoS parameters are described in clause 5.7.2):

-
For each QoS Flow, the QoS profile shall include QoS parameters:
-
A 5G QoS Identifier (5QI); and.
-
An Allocation and Retention Priority (ARP).

-
For each Non-GBR QoS Flow, the QoS profile may also include the QoS parameter:
-
Reflective QoS Attribute (RQA).
-
For each GBR QoS Flow, the QoS profile shall also include the QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL; and
-
Maximum Flow Bit Rate (MFBR) - UL and DL; and

-
In case of a GBR QoS Flow only, the QoS parameters may also include:

-
Notification control.
- 
Maximum Packet Loss Rate - UL and DL.
NOTE:  In this Release, the Maximum Packet Loss Rate (UL, DL) is only provided for a GBR QoS flow belonging to voice media.
Each QoS profile has one corresponding QoS Flow identifier (QFI) which is not included in the QoS profile itself.

The 5QI value may indicate that a QoS Flow have signalled QoS characteristics, and if so, the QoS characteristics are included in the QoS profile. Details of QoS characteristics are described in clause 5.7.3.

######################### NEXT CHANGE ###########################
5.7.2.X
Maximum Packet Loss Rate
The Maximum Packet Loss Rate (UL, DL) indicates the maximum rate for lost packets of the QoS flow that can be tolerated in the uplink and downlink direction. 
NOTE 1:
In this Release, the Maximum Packet Loss Rate (UL, DL) can only be provided for a GBR QoS flow belonging to voice media.

NOTE 2:
How the (R)AN uses the Maximum Packet Loss Rate (UL, DL) for handover threshold decisions is described in (R)AN specification.
######################### END OF CHANGES ###########################
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