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1. Introduction

In RAN2#106 meeting, some agreements about NR SL QoS handling had been made: 

Agreements on NR SL QoS and SLRB configurations: 
1: 
Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.

2:
For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. FFS on the exact timing about when UE initiates.

3:
For an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling, based on the QoS information reported by the UE. The UE can establishes/reconfigures the SLRB only after receiving the SLRB configuration. FFS when the UE establishes/reconfigures the SLRB.

4:
FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

5:
For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.

6:
FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile.

7:
For OoC UEs, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When an OoC UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.

8:
FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

9:
For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs.

10:
For SL unicast, the initiating UE informs the peer UE of SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. FFS on the detailed parameters.

11:
For SL unicast, do not allow a UE to configure “SLRB parameters only related to TX” for the peer UE in SL via PC5 RRC message. FFS how to handle SRLB parameters only related to RX.

12:
For SL groupcast and/or broadcast, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX.

13:
Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast.

14:
For SL broadcast, how to set SLRB parameters only related to RX is up to UE implementation. FFS for groupcast case.

15:
SLRB configurations should be (pre-)configured for SL unicast, groupcast/broadcast separately. FFS on the need of separate SLRB configurations between groupcast and broadcast.

In this contribution, we discuss the FFS parts in above agreements except for those decided by SA2 or covered by the email discussion of [106#81][NR/V2X] SLRB (ZTE). And our preference will be given.
2. Discussion
Issue 1: the exact timing about when UE initiates QoS information reporting of new PC5 QoS Flow to the gNB

As SA2 agreements [2], for PC5 unicast QoS support, the PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service authorization parameters. The PC5 QoS rule is used to map the V2X services to the PC5 QoS flow. The PC5 QoS parameters are provided to the NG-RAN via AMF. The AMF stores such information as part of the UE context. The PC5 QoS parameters are negotiated at the establishment of one-to-one communication procedure. After the PC5 QoS parameters negotiation procedure, the same QoS is used in both directions.

After the above procedures, when packet arrives, upper layer maps packet to the PC5 QoS flow according to the PC5 QoS rule provided by 5GC and pass the packet down to AS layer with associated QoS flow ID, i.e. PC5 QFI. Upon reception of a packet of new QFI, AS layer can report this new QoS information, e.g. QFI, to gNB. gNB then sends UE configurations of SLRB, e.g. QoS flow to SLRB mapping, L2/L1 configuration, etc. After UE receives RRC signaling of SLRB configurations, UE may establishe/reconfigure the SLRB. Then PC5 data transfer can start with that SLRB. The signaling procedures are shown in the following Figure 1.
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Figure 1 SLRB configuration for SL unicast via RRC signalling
In the above procedures, it is a reasonable time point when receiving a packet of new PC5 QFI to trigger QoS information report from TX UE to its serving gNB. In fact, when TX UE initiates PC5 link establishment including QoS parameters negotiation with RX UE or receives response message, TX UE can also report its new QoS information to gNB for the purpose of delay reduction. Early reporting may come at the cost of inaccurate QoS information.
For broadcast and groupcast case, there are no PC5 link establishment procedure and QoS parameters negotiation procedure. And as SA2 agreements, 5GC to both UE and gNB related configuration procedures are not supported either. Hence for broadcast and groupcast case, upon receiving first packet of a new PC5 QFI, the TX UE can report QoS information to its serving gNB. 
Proposal 1: It can be baseline that UE initiates QoS information reporting of a new PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB upon first packet arrival from that new QFI for RRC-Connected TX UE.
Proposal 1.1: It is FFS whether to initiate early QoS information reporting (and can be left to UE implementation), e.g. upon TX UE triggering direct communication request or receiving response in unicast case.
Issue 2: when the UE establishes/reconfigures the SLRB

In the above issue 1 discussion, TX UE will report new QoS information and get the SLRB configurations after the first packet arrival of a new PC5 QoS flow. In this case, TX UE can establish/reconfigure the SLRB upon receiving SLRB configuration. And then packets of that PC5 QoS flow can be sent via that SLRB immediately. If TX UE initiates early report of new QoS information and get the SLRB configurations from gNB before packets arrival with that new QFI, early establishment/reconfiguration SLRB can also be carried out because of almost no overhead or impact. Or another way is to wait to receive the first packet from that new QFI and then establish/reconfigure that SLRB. Any way this can be regarded as pure TX UE implementation and no impact on the RX UE(s). 
Another case is that SLRB configurations come from pre-configuration or SIB, i.e. no RRC signaling for SLRB configurations. It seems that TX UE can not know the upcoming QFI information until the first packet arrival from that QFI. Hence it is a reasonable time point that upon first packet arrival from a new QFI, TX UE establishes/reconfigures the SLRB according to pre-configured information or SIB-based configuration.
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Figure 2 Pre-configuration/SIB-based configuration procedure
Proposal 2: TX UE can establish/reconfigure SLRB(s) upon receiving dedicated signaling of SLRB configurations (including mapping of PC5 QoS flow to SLRB).

Proposal 2.1:. TX UE can establish/reconfigure SLRB(s) after the first packet arrival from a new PC5 QoS flow.
3. Conclusion

In this contribution, we discuss the remaining issues about NR SL QoS handling. Based on the discussion, we have the following observations and proposals:

Proposal 1: It can be baseline that UE initiates QoS information reporting of a new PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB upon first packet arrival from that new QFI for RRC-Connected TX UE.

Proposal 1.1: It is FFS whether to initiate early QoS information reporting (and can be left to UE implementation), e.g. upon TX UE triggering direct communication request or receiving response in unicast case.
Proposal 2: TX UE can establish/reconfigure SLRB(s) upon receiving dedicated signaling of SLRB configurations (including mapping of PC5 QoS flow to SLRB).

Proposal 2.1:. TX UE can establish/reconfigure SLRB(s) after the first packet arrival from a new PC5 QoS flow.
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