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1 Introduction

In RAN2#105bis, the following has been agreed for logical channel prioritization (LCP):
Agreements on LCP: 

1: Restrictions to SL LCP procedure may be considered at least based on different casting modes. FFS whether destination id can distinguish casting mode.

In section 2, we discuss several remaining issues for logical channel prioritization.
2 Discussion
2.1 Destination ID and cast type
For NR V2X design, it is not mandatory to reuse LTE design principle where broadcast transmissions to different Destination L2 ID(s) are not multiplexed in the same MAC PDU. It is possible to assemble multiple RLC PDUs to different destinations in the same MAC PDU by attaching each RLC PDU a specific MAC sub-header containing the respective Destination L2 ID. At least for broadcast, this is feasible because even when some portion of the L2 ID is included as part of L1 PSCCH signalling, the SL receiver, knowing the MAC PDU is for broadcast, will not filter based on L1 ID and will pass the received packet to upper layer to process. 

However, the above scheme has some overhead concern. Moreover, it does not work with unicast/groupcast where L1 filtering based on partial information of Destination L2 ID is needed. Therefore, if adopted the above scheme, RAN2 will have to create two different MAC PDU formats, one for broadcast and one for unicast/groupcast. As a result, this scheme will add the complexity for V2X UE implementation, with no significant technical gains. Therefore, we think transmitting a MAC PDU with multiple destinations shall not be allowed for SL broadcast, unicast and groupcast. 
Proposal 1
Transmitting a MAC PDU with multiple destinations shall not be allowed for SL broadcast, unicast or groupcast

Regarding the “FFS whether destination id can distinguish casting mode”, I think this is not possible. For a V2X service, multiple cast-types are allowed to be supported, as indicated in an earlier SA2 LS reply [3] about RAT selection issue. Therefore, the Destination L2 ID mapped form one V2X service may be used by multiple different cast-types. As a result, the 24-bit Destination L2 ID itself does not contain information bits which can be used to distinguish whether the transmission is broadcast, groupcast or unicast.

Proposal 2
Cast type needs to be considered specifically in LCP mapping restriction because destination L2 ID cannot distinguish cast type.

Finally, the cast type information must be transported over-the-air in PC5 interface, so the receiver can process the SL V2X transmission correspondingly. There are two ways to achieve that:

Option 1:
Extend the “V” field in SL MAC header to contain the cast-type informaiton.
Option 2:
Using some bits in PSCCH to indicate the cast-type.

V2X UE can adopt either Option 1 or 2, or both options. Since Option 2 is related to RAN1 work, we suggest RAN2 to wait for RAN1 to progress this issue first.

Proposal 3
How to convey cast type information over sidelink transmission is pending RAN1 progress.

2.2 QoS aspect
Another important issue for LCP is whether QoS aspect needs to be considered in LCP mapping procedure. In LTE V2X, the QoS is only represented by PPPP and PPPR. PPPP is used to rank the logical channels, so if the LCP procedure always starts with the highest-priority logical channel among all LCHs which have buffered data, then the priority issue has already been considered in LCP. In LTE V2X, PPPR has not been considered in the LCP mapping as this parameter is solely used to determine whether to use the PDCP packet duplication or not in Rel-15.

In NR V2X, the QoS profile is more comprehensive than in LTE V2X. It contains the PC5 5QI (PQI) which represents multiple QoS characteristics (Packet Error Rate, Priority, Packet Delay Budget, etc) and “minimum communication range”. 

Communication range is an important parameter which is used to control the applicability of QoS requirements, as explained in [3], and that range parameter will affect the AS layer behaviours of V2X UEs. For example, packets with different range requirements could cause receiving UE to treat them differently, i.e., whether to invoke HARQ feedback for the transmission, or cause TX UE to use different TX power. Thus, it is not proper to multiple traffic with different range in the same MAC transmission 

Regarding the SA2 proposal in the LS response [2] for configuring a ‘maximal range value” per service, this does not mean there is only one fixed range level per service. Our understanding is that V2X layer will only specifies the cap value of the range levels where can be used by a service. As what the LS text says, a V2X Service, an application with and associated PSID can choose any range value, as long as it is lower than the maximal Range value configured for this service on the UE. This is the same as the PPPR control specified in SA2 for Rel-15 LTE V2X. So, we cannot assume upper layer will mandate a single range parameter used for all data related to a service. So, it is not sufficient to just use L2 Destination ID to distinguish different range parameters. LCP procedure needs to take range as a separate factor to consider.   

Proposal 4
Communication range requirement needs to be considered in Sidelink LCP procedure.
Then, regarding another QoS characteristic “Packet Delay Budget (PDB)”, it has not been considered in LCP procedure in LTE V2X because it has been assumed that higher priority packets will always has shorter latency requirements. Thus, dealing with the priority (PPPP) requirements will take care of the latency issue as well, since AS layers define preferential treatments for high PPPP packets in regards of resource selections. NR V2X, nonetheless, supports a larger variety of V2X service than LTE V2X. To be safe, we need to check with SA2 if the assumption used in LTE design is still true for QoS requirements for NR V2X services. If not, RAN2 need also consider PDB in the SL LCP procedure. Otherwise, as SL grants are first used by higher priority logical channels with large PDB, the packet with smaller PDB may be unable to find proper resource to use. 

Proposal 5
RAN2 ask SA2 to confirm the assumption that higher priority also means shorter latency requirement in NR V2X.
3 Conclusion
Based on the discussion in section 2 we have following proposals:

Proposal 1
Transmitting a MAC PDU with multiple destinations shall not be allowed for SL broadcast, unicast or groupcast.

Proposal 2
Cast type needs to be considered specifically in LCP mapping restriction because destination L2 ID cannot distinguish cast type.

Proposal 3
How to convey cast type information over sidelink transmission is pending RAN1 progress.

Proposal 4
Communication range requirement needs to be considered in Sidelink LCP procedure.
Proposal 5
RAN2 ask SA2 to confirm the assumption that higher priority also means shorter latency requirement in NR V2X.
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