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1 Introduction
In this contribution, we discuss the remaining issuies on NR SL LCP procedure.
2 Discussion
2.1 Communication Range requirements in LCP
An LS on communication range was received from SA2 [1].
 “The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort, Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ. to achieve the QoS guarantee indicated by PC5 QoS parameters.
Range is in the unit of meters. UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may choose to use a lower range value.
Range is only used for unicast and groupcast communication over PC5 reference point.”
The LS from SA2 indicates that each service of unicast or groupcast has a communication range requirement. The communication range requirement of a service indicates a region such that the UE transmits the data for this service should ensure it can communicate with any other UEs located in this region, which in other words, indicates a distance the signal from the UE should reliably reach for this service. Taken this Range requirement from upper layer into consideration, RAN2 #107 meeting agreed that “transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration”, it means the transmission range is a parameter of LCHs for AS layer control of Range. Thus, based on the Range requirement of service in each logical channel, there are different transmission range requirements in different logical channels. 
Transmission range requirement of a LCH would impose transmission range requirement on the resource on which the data of the LCH is sent. In PHY/MAC layer, the distance a signal can reach is determined by the Tx parameters such as MCS, Tx power, number of HARQ retransmission and the bandwidth etc. Thus, to transmit data of a LCH with transmission range requirement, a qualified transmission resource should be allocated. Please refer to our paper [2] on how to obtain a transmission resource with proper Tx parameters, considering the transmission range requirement of the LCH with available data.
After the MAC entity obtains a transmission resource with determined communication range based on the QoS requirements (including communication range) of the service to be transmitted in LCHs, the range requirements of LCH still need to be considered in the implementation of LCP procedure, due to the data buffered in the LCHs may change between the beginning of LCP procedure and the time of triggering of transmission resource acquisition. Thus, we think based on the communication range provided by a transmission resource, the MAC entity shall select suitable logical channels for LCP procedure that the required communication range of the logical channels should be smaller than or equal to the communication range guaranteed by the grant. 
Proposal 1: MAC performs logical channel selection in LCP procedure according to the communication range of a grant.
2.2 HARQ requirements of LCHs in LCP
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 of reliability and low requirement of 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 2: LCP procedure should consider the HARQ requirement of the LCHs.
2.3 The starvation avoidance for LCP procedure
In order to meet some GBR services’ requirement, RAN2 agreed to introduce Uu link starvation avoidance mechanism to sidelink LCP procedure [3]:
4:  Uu like starvation avoidance mechanism is applied to LCP.
Starvation avoidance mechanism can solve the general starvation issue for sidelink logical channels belonging to different destinations. However, there may be a particular situation where small packet traffic of sidelink logical channels belonging to a certain destination arrives frequently and these logical channels have higher priority. So that these sidelink logical channels will always occupy transmission resources and sidelink logical channels belonging to other destinations may be starved. 
Observation 1: In LCP procedure, even if the starvation avoidance mechanism is considered, the logical channels between different destinations may still be starved.
To solve this problem, some enhancement mechanisms need to be considered. The simplest solution is to consider both Bj and priority of the sidelink logical channels while the MAC layer selects a destination in LCP procedure. Specifically, a threshold can be configured to every LCH and the MAC layer selects a destination whose logical channels with Bj greater than their thresholds. Therefore, if the logical channel is transmitted during the last LCP procedure, its Bj will reduce the size of the MAC SDU transmitted in the first round of multiplexing. If a logical channel is continuously transmitted during the continuous LCP processes, its Bj will be less than its threshold finally. Thus, in the next time, the destination corresponding to the logical channel will not be selected and the above problem is solved. Thus, we propose that
Proposal 3: when the MAC layer selects a destination in LCP procedure, both Bj and priority of the sidelink logical channels should be considered.
3 Conclusion

In this contribution we analyzed the LCP procedure in NR V2X, and made the following observations and proposals:
Proposal 1: MAC performs logical channel selection in LCP procedure according to the communication range of a grant. 
Proposal 2: LCP procedure should consider the HARQ requirement of the LCHs. 
Observation 1: In LCP procedure, even if the starvation avoidance mechanism is considered, the logical channels between different destinations may still be starved.
Proposal 3: when the MAC layer selects a destination in LCP procedure, two factors such as Bj and priority of the sidelink logical channels should be considered.
4 References

[1] S2-1904823 LS response to SA2 on unicast, groupcast and broadcast in NR sidelink.
[2] Paper on communication range
[3] Report of 3GPP TSG RAN2#107 meeting, Reno, USA.
1

