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Introduction  
The RAN2#105 meeting [1] agreed that per-flow QoS model is preferred for NR SL unicast, and per-packet QoS model for NR SL broadcast. For SL unicast, groupcast and broadcast, the SLRB configuration are NW configured or pre-configured. However, the configuration of unicast SLRB may include transmission parameters do not need to be known/need to be known by the peer UE, while the groupcast and broadcast SLRB may include only parameters do not need to be known. As a result, the corresponding QoS procedures are different in unicast and groupcast/broadcast. This is observed in the proposed figure 7-X and 7-Y in unicast, along with the 7-X’, 7-Y’, and 7-Z’ in groupcast/broadcast.

This contribution proposed some discussions on L2/3 protocol procedures and information need to be carried over the SL configuration for QoS support.
Discussion
1.1 Agreements from the previous meeting

The RAN2 meeting in Athens reached several agreements for QoS support [1].

Agreements on QoS:
1: From the AS perspective, data rate requirements need to be further supported for NR SL, besides QoS metrics (i.e. priority, latency and reliability) as well as minimum required communication range concluded by RAN1.
2: From RAN2 perspective, PQI defined by SA2 for NR SL is feasible. Final decision on whether/how other QoS parameters are defined in addition to PQI is up to SA2.
3: For NR SL unicast, groupcast and broadcast, specific PC5 QoS parameters (e.g. PQI, etc) of V2X packets need to be instructed by the upper layers to the AS.
4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.
4b: From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.
4c: The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
4d: Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.
4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.
4f: RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.
4g: For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.
4h: Adopt the procedures in Option a, c and d (corresponding to Option 1, 3 and 4 in Appendix respectively) for NR SL broadcast. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.
6: SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.
7: RLC AM is supported for NR SL unicast.
8: Need of admission control in NR SL can be discussed in WI.

In brief, here we summarized and digested the agreements for QoS model of unicast and groupcast/broadcast. It is noted that NR SL unicast adopt the per-flow QoS model and groupcast/broadcast the per-packet QoS model.

4b: From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.

4f: RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.

For the corresponding SLRB configuration, the SLRB configurations for unicast/groupcast/broadcast are NW configured or pre-configured. However, the way of delivering transmission related parameters is different. The SLRB configurations for unicast may include transmission related parameters, need not to be known by the peer UE and need to be known by the UE. In contrast, configurations for groupcast/broadcast may include only parameters which do not need to be known by the UE.

4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.

4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.

In addition, the unicast/groupcast/broadcast QoS flow mapping between the PC5 and SLRBs is also configured at least by gNB/ng-eNB or per-configured. The procedures are somehow different in unicast and groupcast/broadcast, which is specified in the text proposal to TR 38.885 [2].

4c: The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
4d: Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.

4g: For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.
4h: Adopt the procedures in Option a, c and d (corresponding to Option 1, 3 and 4 in Appendix respectively) for NR SL broadcast. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.

As result, we may observe that the basic QoS model is different in unicast and groupcast/broadcast. The method of configuration is similar in view of source of configuration, but the parameters delivered are different. Besides, the QoS mapping and the corresponding procedures also apply distinct method due to the different QoS model. We may go through the SLRB configuration signalling flows and procedures in the next section.

NR SL unicast adopts the per-flow QoS model while groupcast/broadcast the per-packet QoS model. They shares similar source of configuration, but the parameters and procedures vary.

1.2 SLRB configuration signalling flow and procedures

While the NR SL LS to SA2 [3] specified the procedures in [2], here we compare the difference in unicast and groupcast/broadcast.

For the UE specific SLRB configuration, SL unicast flows and the groupcast/broadcast ones are similar. Because of the unicast per-flow QoS model, the mapping is performed between the PC5 QoS rules and the SLRB configuration. The groupcast/broadcast per-packet QoS model maps the PC5 QoS profile to the SLRB configuration, and then map the packets to the established SLRBs.



Figure 7-X: SLRB configuration for SL unicast, UE specific



Figure 7-X': SLRB configuration for SL groupcast and broadcast, UE specific

The pre-configuration based SLRB for unicast and groupcast/broadcast also shares similar procedures.



Figure 7-Y. SLRB configuration for SL unicast, pre-configuration based 


Figure7-Z' SLRB configuration for SL groupcast and broadcast, pre-configuration based

The NR SL groupcast and broadcast has cell specific configuration procedures. In this method, the system information delivered the SLRB configuration information and the mapping between PC5 QoS profiles.



Figure 7-Y': SLRB configuration for SL groupcast and broadcast, cell specific 


The NR SL groupcast and broadcast may apply cell specific configuration because of the regional based characteristics of the multicast service. The SC-PTM may facilitate the cell-specific configuration.

Cell-specific SLRB configuration for SL groupcast and broadcast may utilize system information to deliver the mapping between PC5 QoS profiles and SLRB QoS.

1.3 Procedures and information for unicast/groupcast/broadcast QoS support

While the RLC AM is supported for NR SL unicast [1], the groupcast and broadcast HARQ requires more delicate configuration to ensure the reliability and latency of the service. The latest NR V2X WID [4] targets the V2X advanced use cases specified in TR 22.886. These advanced use cases requires support of more applications and services, achieving higher reliability and latency requirement. 

Based on the advanced V2X use cases outlined in TR 22.186, NR based V2X needs to adapt to be able to meet the diverse set of requirements set by these use cases. These include aspects such as latency (from 3 ms in case of emergency trajectory change to 100 ms), end-to-end reliability (90 to 99.999%), data rate (up to 1000 Mbps for extended sensor use case) and so on. These are much more stringent as well as varied compared to basic V2X use cases addressed in LTE V2X. The following parameters seek to represent these service requirements for NR V2X:

· Payload (Bytes)
· Transmission rate (Message/Sec)
· Maximum end-to-end latency (ms);
· Reliability (%)
· Data rate (Mbps)
· Minimum required communication range (meters)

In order to meet such requirements, the detailed QoS signalling and mapping are the first-place issue of discussion. The proper 5QI QoS parameters from 5GC to the PC5 QoS parameters from gNB/ng-eNB, and then the PC5 QoS profiles/flows mapping to SLRB configuration. Since the configuration source of unicast and groupcast/broadcast are similar and only the parameters vary, we should first discuss the SLRB configuration parameters to be used in the QoS model, including the not-need-to-be-known and need-to-be-known parameters for unicast, and not-need-to-be-known ones for groupcast and broadcast. It should be determined in the first place, along with the PC5-SLRB QoS mapping procedures for RRM and RLC, to meet the reliability and latency requirement.

Proposal 1	The NR SL configuration parameters for unicast, groupcast, and broadcast should be specified to support the PC5 and SLRB QoS mapping.

Conclusion
[bookmark: _Ref458739888]This contribution provides the following observations and proposals:
1. NR SL unicast adopts the per-flow QoS model while groupcast/broadcast the per-packet QoS model. They shares similar source of configuration, but the parameters and procedures vary.
1. Cell-specific SLRB configuration for SL groupcast and broadcast may utilize system information to deliver the mapping between PC5 QoS profiles and SLRB QoS.
Proposal 1	The NR SL configuration parameters for unicast, groupcast, and broadcast should be specified to support the PC5 and SLRB QoS mapping.
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