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1 Introduction

According to RAN2 Agreements [1], V2X sidelink specific LCP will 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 discuss the NR sidelink LCP procedure for NR sidelink unicast, groupcast and broadcast, and give our perspective on how NR sidelink LCP will work.
2 Discussion
In LTE V2X, LCP procedure for sidelink includes three steps, which are destination selection, logical channel selection and resource allocation. For the first step, the mechanism inherits form LTE D2D. At that time, two options about how to perform multiplexing in LCP procedure are discussed, one option is that only SDUs of one group can be multiplexed in one MAC PDU, the other option is that SDUs from different D2D group can be multiplexed in one MAC PDU. To simplify system implementation complexity and reduce the probability of decoding of data packets the UE is not interested in, RAN2 decides that multiple MAC SDUs from one or more logical channels which are associated to a single source layer 2 ID and destination layer 2 ID can be multiplexed into a single MAC PDU. 
For NR V2X, there are three types of cast, namely unicast, groupcast and broadcast. For NR sidelink broadcast, RAN2 #104 meeting has reached the following agreements that “sidelink specific LCP is supported at least for NR sidelink broadcast in NR MAC. RAN2 should further study how Sidelink specific LCP will work.” As for how to support sidelink specific LCP, there are two options as a baseline for research, namely LTE sidelink LCP and NR uplink LCP. The main difference between the two options is that the LTE sidelink LCP is destination-specific. And we think it is advantageous to take LTE sidelink LCP mechanism as baseline. Specifically, The UE does not need to decode data packets that not interested in and system implementation is also simpler.
As for NR sidelink unicast and groupcast, to maintain the consistency with NR sidelink broadcast, LTE SL LCP mechanism can be taken as baseline for the LCP and some possible modifications or enhancements are also needed. 

Proposal 1: LTE SL LCP mechanism can be taken as baseline for the LCP of NR sidelink unicast, groupcast and broadcast.
In NR sidelink unicast and groupcast communication, it has been agreed in RAN1 #94bis meeting [2] that HARQ feedback is supported. Therefore, resource allocation may take V2X feedback information into account. Thus, it is possible that sidelink grant is specific for unicast and/or groupcast to include V2X feedback resource. If the RAN1 agree that sidelink grant is cast specific, the logical channel of specific cast will be selected. For instance, when the MAC entity obtains a grant for unicast communication, the MAC entity shall select the sidelink logical channel that satisfy the following condition:

· The available data of logical channel is unicast type data for transmission.

In addition, both in LTE sidelink communication and NR Uu, some specific logical channel need to be selected during the LCP procedure. Specifically, for LTE V2X sidelink communication, factors considered for the LCH selection include mainly [3]:
· SL LCH priorities (for DST selection)
· Transmission formats associated with SL LCHs (for DST selection);
· Applicable carrier restrictions of each SL LCH (i.e. restrictions from PCDP duplication).
In NR Uu, some other new factors are considered for UL LCP procedure for the logical channel selection, mainly including [4]:

· Subcarrier spacing of the UL grant (i.e. allowedSCS-List) ;

· TTI length of the UL grant (i.e. maxPUSCH-Duration);

· Configured grant type allowed (i.e. configuredGrantType1Allowed);

· allowed carrier restriction (i.e. allowedServingCells)
As can be seen from above, LTE sidelink LCP procedure mainly considers sidelink specific factors, and these factors may also need to be considered for NR sidelink. For the NR Uu LCP procedure, logical channels are selected for a transmission opportunity mainly depending on the physical layer characteristics of the uplink resources available. Therefore, whether above factors in NR Uu of LCH selection should be considered in NR sidelink relies on the physical layer design in RAN1 for NR sidelink. 
Proposal 2: RAN2 should wait for further RAN1 agreements upon restrictions of logical channel selection in LCP procedure, e.g. cast type, subcarrier spacing, TTI length, configured grant type allowed, allowed carrier, and so on. 
For the QoS metrics/parameters in NR sidelink, as per 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, NR sidelink QoS metrics increase the requirement of the minimum required communication range. Therefore, we need to consider this requirement in the design of AS layer characteristics. 
There are several methods to implement the requirement of the minimum required communication range, the details as follows: 
· Option 1: Configure communication range parameter for LCH
In this option, the MAC entity obtains a grant that has determined configuration parameters, such as MCS, TPC command, and so on. Thus the TB size of the grant is determined and the corresponding communication range guaranteed by the grant is also determined.
According to the QoS metrics, a new parameter communication range will be added to the configuration of logical channel. Consequently, in order to meet the requirement of the minimum required communication range, the MAC entity shall select suitable logical channels that meets the requirement of the minimum required communication range for the grant.
· Option 2: Multiple transmission configurations provided in one grant
The MAC entity obtains a grant that has several transmission configurations of MCS, TPC command, and so on which could be determined by RAN1. Thus the grant has a set of TB sizes corresponding to different communication ranges. 
The MAC entity will select one transmission configuration for the grant before the LCH selection in LCP, it will select a grant configuration 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 entity decides the MCS 
The MAC entity obtains a grant. And similar to the LTE V2X mechanism the MAC entity can select a MCS for the highest priority logical channel to meet the requirement of the communication range. 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.
3 Conclusion

In this contribution we analyzed resource allocation due to feedback introduction, and made the following proposals:
Proposal 1: LTE SL LCP mechanism can be taken as baseline for the LCP of NR sidelink unicast and groupcast.
Proposal 2: RAN2 should wait for further RAN1 agreements upon multiplexing of logical channels and restrictions of logical channel selection in LCP procedure. 
Proposal 3: To satisfy the requirement of the minimum required communication range, RAN2 should study these candidate solutions and take RAN1 agreements into account.
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