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1 Introduction

According to the NR V2X WID approved in RAN plenary #83 meeting, the design of MAC protocol for NR sidelink is one of the objectives and falls into the scope of RAN2.
· Sidelink L2/L3 protocols and signalling

· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]

During the SI phase, it was agreed that V2X sidelink specific LCP will be supported at least for NR sidelink broadcast in NR MAC. 
· Sidelink specific LCP is supported at least for NR sidelink broadcast in NR MAC. RAN2 should further study how Sidelink specific LCP will work.

In this contribution, we will discuss the sidelink LCP procedure for NR V2X communications, and give our perspective on how NR sidelink LCP will work.
2 Discussion
In LTE V2X, the LCP procedure for sidelink includes three steps, which are destination selection, logical channel selection and resource allocation. For the first step, the mechanism inherits from LTE D2D. At that time, two options about which SDUs from upper layer can be multiplexed into a single MAC PDU are discussed, one option is that only SDUs from the same ProSe communication group or for the same D2D target UE can be multiplexed into one MAC PDU, the other option is that SDUs from different D2D group and/or for different D2D target UE can be multiplexed into one MAC PDU. To simplify the system implementation complexity and reduce the processing overhead decoding of data packets the UE is not interested in, RAN2 finally decided that only MAC SDUs from one or more logical channels which are associated to the same Source layer 2 ID and the same Destination layer 2 ID can be multiplexed into a single MAC PDU.
For NR V2X, there are three types of casting mode, namely unicast, groupcast and broadcast. Therefore, Destination ID can be used to identify a specific UE, a specific group or a specific service. If the Destination ID is used to identify a UE or a group, it is not reasonable to multiplex data for different target UE or target group into a single MAC PDU. Meanwhile, RAN1 is discussing the packet filtering via the ID carried by physical layer control signaling, which makes it more difficult to multiplex data of different Designation ID in the same MAC PDU. As for the Destination ID used for service differentiation in broadcast, we prefer to have a unified MAC protocol design, to be aligned with that for unicast and groupcast. Therefore, we propose to not allow packets from different destination to be multiplexed into the same MAC PDU.
Proposal 1: Packets from different destinations are not allowed to be multiplexed into the same MAC PDU.
As for the logical channel selection, we can have a first glance at the NR Uu LCP mechanism. In NR Uu LCP procedure, four restriction metrics are considered, including [4]:

· Subcarrier spacing of the UL grant (i.e. allowedSCS-List) ; 
· PUSCH duration of the UL grant (i.e. maxPUSCH-Duration); 
· Allowed configured grant type(i.e. configuredGrantType1Allowed); 
· Allowed uplink carriers (i.e. allowedServingCells)； 
Logical channel selection in NR Uu is used to restrict some of the logical channels from using a specific grant, based on the QoS requirements of the service. For instance, if a logical channel is configured with a maximum PUSCH duration of 2ms due to its latency requirement, any grant with a PUSCH duration larger than 2ms cannot be used to serve the data of the logical channel. In NR V2X, diverse QoS requirements are specified and required to be supported in Rel16. Hence, it is natural to introduce such logical channel restriction for logical channel selection in NR V2X sidelink. 
Regarding the four restriction metrics as we excerpted from NR MAC spec, the configuredGrantType1Allowed or a mapping restriction between the logical channel and the configured grant should be considered in NR V2X, since it was agreed to support configured grant in NR sidelink and the configured grant is mainly for delay sensitive service. Meanwhile, it was agreed to support multiple active configured grants in NR sidelink simultaneously to serve different V2X traffic pattern. In such case, a mapping between a logical channel and one or more specific configured grants should be introduced, in order to prohibit other service to “steal” the configured radio resource which does not allocated for it.
As for the maxPUSCH-Duration or a mapping restriction between the logical channel and the maximum PSSCH duration, we should consider it as long as RAN1 agrees to allow multiple PSSCH durations to be configured for a single UE. 

For allowedServingCells, it is used for PDCP duplication in NR Uu to support high reliability service. It is expected to introduce PDCP duplication in NR V2X sooner or later, but since only one single carrier is considered for V2X communication in NR Rel16 sidelink, currently there is no need to have carrier restriction for NR sidelink PDCP duplication. On the other hand, cross-RAT operation is agreed, where NR Uu controls the LTE sidelink. PDCP duplication is supported in LTE sidelink, therefore a mapping between the logical channel and the sidelink carriers can be considered. Specifically, the LTE allowedCarrierFreqList restriction can be reused.
The last one is the allowedSCS-List. It was agreed by RAN1 that multiple numerologies, e.g. multiple SCSs, will be supported in NR sidelink. However, it was also agreed by RAN1 that only one SL BWP in a SL carrier will be supported and numerology is a part of SL BWP configuration. So, it is not necessary to consider SCS in SL LCP procedure in Release 16. 

Agreements:

1. NR sidelink supports the SCSs supported by Uu in a given frequency range, i.e., {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2.
2. Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE.
- 
Numerology is a part of SL BWP configuration.
3. Confirm the working assumption

-
Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
Proposal 2: For NR V2X, the LCP procedure for sidelink logical channel at least considers the following mapping restrictions:

· The maximum allowed PSSCH duration;

· The allowed configured grant;
· The allowed carrier frequency list for PDCP duplication in LTE sidelink
For the QoS metrics/parameters in NR sidelink, as per the latest TR 38.885 [5], it has been agreed by RAN1 that at least the priority, latency, reliability and minimum required communication range of the traffic being delivered should be supported for V2X in NR sidelink. Compared with NR Uu and LTE sidelink, the requirement on the minimum communication range is a new metric, which would impact the AS layer operation in UE. Furthermore, RAN2 #105 meeting reached the following agreements already that “Handling of “minimum communication range” in AS layer control of QoS for unicast/groupcast (if needed) is to be discussed in WI phase”. Therefore, we need to consider this new requirement in the design of AS layer characteristics, especially the possible impacts on the sidelink LCP procedure. 
There are several methods to implement the requirement of the minimum communication range, the details as follows: 
· Option 1: MAC performs logical channel selection according to the communication range of the grant
In this option, the MAC entity obtains a grant with determined Tx parameters, such as the MCS value, the maximum transmission power and etc., from upper layer configurations or physical layer control signaling. In such case, the TB size of the grant is determined and the corresponding communication range guaranteed by the grant is also determined.
Meanwhile, a new parameter will be added to the configuration of logical channel, which indicate the required minimum communication range of the corresponding logical channel. 
Finally, in order to meet the requirement of the minimum communication range, the MAC entity shall select suitable logical channels for LCP procedure that the required minimum communication range of the logical channels should be shorter than or equal to the communication range guaranteed by the grant.
· Option 2: MAC selects one set of Tx parameter out of multiple sets of Tx parameters for a grant
In this option, a grant can be associated with multiple sets of Tx parameters, e.g. MCS value, maximum transmission power and etc., based on higher layer configurations or L1 control messages. Different TB size and communication range for the grant can be determined based on different sets of Tx parameters. The MAC entity will select one set of Tx parameter for the grant before the LCH selection in LCP. For example, the MAC will select a set of Tx parameters that satisfies the communication range required by the highest priority logical channels. The subsequent LCP procedure does not need to be modified for the communication range requirement anymore.
· Option 3: MAC decides the MCS considering required communication range
Similar to the LTE V2X sidelink LCP mechanism, the MAC entity selects a MCS to meet the requirement of the communication range for the highest priority logical channel. The selected MCS value should be within the MCS range configured for transmission on PSSCH. And then the LCP procedure does not need to be modified for the communication range requirement.
Based on the above analysis, we can see that some of candidate methods to satisfy the requirement of the minimum required communication range are related to the RAN1 agreements. Thus, we propose that

Proposal 3: To satisfy the requirement of the minimum required communication range, RAN2 should study these candidate solutions and take RAN1 agreements into account.
Besides, in RAN2 #105bis meeting, it was agreed that restrictions to SL LCP procedure may be considered at least based on different casting modes. RAN1 has agreed that it is supported to enable and disable HARQ feedback in unicast and groupcast. The enable and disable of HARQ feedback may be configured by the network according to the congestion status of resource, the QoS parameters of V2X service and so on. For instance, the data from a logical channel that has a high requirement for reliability and low requirement for latency will be allowed to be retransmitted based on HARQ feedback from the receiver. Besides, broadcast is without HARQ feedback. Thus, there might be two types of LCH, one requires HARQ feedback, and the other does not, within a single UE. It’s better for the UE to have both SL grant with feedback resources and SL grant without feedback resources from radio source efficiency point of view. Then LCP procedure should consider the HARQ requirement of the LCHs according to the grant type.
Proposal 4: LCP procedure should consider the HARQ requirement of the LCHs.
3 Conclusion

In this contribution we analyzed the LCP procedure in NR V2X, and made the following proposals:
Proposal 1: Packets from different destinations are not allowed to be multiplexed into the same MAC PDU.
Proposal 2: For NR V2X, the LCP procedure for sidelink logical channel at least considers the following mapping restrictions:

· The maximum allowed PSSCH duration;

· The allowed configured grant;
· The allowed carrier frequency list for PDCP duplication in LTE sidelink
Proposal 3: To satisfy the requirement of the minimum required communication range, RAN2 should study these candidate solutions and take RAN1 agreements into account.
Proposal 4: LCP procedure should consider the HARQ requirement of the LCHs.
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