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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In order to perform NR sidelink transmission, UE needs to assemble the sidelink MAC PDU according to the NR sidelink LCP procedure. In this contribution, we will discuss the details of the NR sidelink LCP procedure from the following two aspects:
· Whether LCP restriction is needed for NR sidelink? 
· Whether starvation avoidance is needed for NR sidelink SLRB?
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK83]Necessity for LCP restriction
For NR Uu, LCP restriction is introduced and UE determines the mapping between logical channel(s) and UL grant(s) based on it. The LCP restriction includes the following parameters listed in Table-1:
                                      Table-1: Parameters for NR Uu LCP restriction
	Parameter
	Usage 
	Reason

	allowedSCS-List
	Sets the allowed Subcarrier Spacing(s) for transmission
	Support multiple numerologies 

	maxPUSCH-Duration
	Sets the maximum PUSCH duration allowed for transmission
	Support flexible PUSCH duration

	configuredGrantType1Allowed
	Sets whether a configured grant Type 1 can be used for transmission
	Support URLLC

	allowedServingCells
	Sets the allowed cell(s) for transmission
	Support PDCP duplication



For NR sidelink, whether LCP restriction is needed depends on requirements. Hence the following analysis will be based on the requirements:
· Requirement 1：R16 NR sidelink only support one sidelink carrier
In the NR V2X WID, it mentioned that for the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception. In addition, RAN1 has also agreed that:
· For RRC connected UEs, only one SL BWP is active in a carrier;
· Numerology is a part of SL BWP configuration.
Based on the above, it is obvious for RRC_CONNECTED UE, there is only one SCS in the sidelink, hence the allowed sub-carrier spacing for each sidelink logical channel does not need to be considered at least in Rel-16 V2X. If multiple sub-carrier spacings are supported in the further, this LCH restriction can be further considered.
· Requirement 2：NR sidelink should support flexible PSSCH duration 
In LTE and NR Uu, flexible PUSCH duration is supported in order to meet the different latency requirement of Uu services.
For NR sidelink, SLRBs also have different end-to-end latency requirements. Hence it will be good if flexible PSSCH duration can be supported. Currently RAN1 has no conclusion on it. If RAN1 can support flexible PSCCH duration, when performing LCP in NR sidelink, the maximum allowed PSSCH duration for each sidelink logical channel should be considered. Otherwise, the maximum allowed PSCCH duration is not needed. 
· Requirement 3：NR sidelink should support multiple configured grants
Same as in LTE, in NR, multiple sidelink configured grants should also be supported for NR sidelink. In order to satisfy the QoS of SLRBs, it had better made some association between the SLRB(s) and the sidelink configured grant(s). Hence when performing LCP in NR sidelink, the allowed sidelink configured grant index for each sidelink logical channel should be considered.
· Requirement 4：NR sidelink should support multiple resource allocation modes 
On RAN2#104 meeting, it was agreed that:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN2 will support the case a UE can be configured to perform both mode-1 and mode-2 at the
same time assuming RAN1 does not have concern on it. FFS on the scenario which it is 
applicable.
Base on the proposals in [1], one SLRB should be configured with only one resource allocation mode. E.g., if resource allocation mode 2 is configured for a SLRB, this SLRB can only use the sidelink resource(s) belonging to the resource allocation mode 2. Hence, when performing LCP in NR sidelink, the allowed resource allocation mode for each sidelink logical channel should be considered.
· Requirement 5：NR supports multiple RATs in sidelink
According to the SA2 LS [2], RAT selection is performed in V2X layer and it will passes the packets of this V2X service to each AS layer of the selected PC5 RAT(s) with the corresponding Tx profile. 
Base on the above, it is obvious although in V2X layer, one V2X services can be mapped to more than one RAT, but in AS layer, one SLRB will be associated with only one RAT. In NR sidelink, there is no agreement on whether only one or two different MAC entities will be used for different RAT. But in our understanding, it had better use different MAC entities. Hence, when performing LCP in NR sidelink, the sidelink RAT does not need to be considered.
· Requirement 6：NR sidelink resource may be classified based on cast type
On the last RAN2 meeting, whether the resource pool should be separated for different cast type was discussed and RAN2 agreed that RAN2 will not capture whether there are cast specific pool or common pool in the TR. RAN2 will further discuss need for this in WI phase based on RAN1 progress/decision.
In our understanding, if RAN1 agreed the resource should be separated for different cast type, it will impact the LCP procedure:
· For Mode 1 resource allocation, the network should indicate that the mode 1 resource is associated with which cast type, i.e., sidelink unicast, groupcast or broadcast when allocating the mode 1 resource.
· For Mode 2 resource allocation, the network should indicate that each resource pool is associated with which cast type, i.e., sidelink unicast, groupcast or broacast. 
Hence, when performing the LCP in NR sidelink, the cast type of each logical channel should be considered.

Based on the above analysis on requirements, it is proposed that:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 1: For NR sidelink, LCP restriction needs to be considered.
Proposal 2: For NR sidelink, the LCP restriction for each sidelink logical channel may include:
· The maximum allowed PSSCH duration if RAN1 support flexible PSSCH duration;
· The allowed configured grant index list;
· The allowed resource allocation mode;
· The cast type if different cast type uses different sidelink resource.
Necessity for starvation avoidance
In LTE Uu, the PBR and BSD are introduced in order to avoid the starvation of the low priority logical channel. 
For LTE sidelink, starvation avoidance is not considered. For NR sidelink, whether this should be considered need further discussion. In order to avoid the greedy UE to rob the system resource, it was agreed that the SLRB should be configured by network. It gives the possibility for hungry avoidance. But whether it is necessary needs further consideration. In our understanding, it may be unnecessary due to the following reasons:
· PBR/BSD cannot solve the starvation issue for logical channels belonging to different destinations
In NR sidelink, for each transmission occasion, only data transmitted to the same destination can be assembled into the MAC PDU. Even if the token bucket mechanism is introduced, it cannot totally solve the starvation issue. For example, SLRB 1/SLRB2 is toward destination 1, SLRB3 is towards destination 2. The priority amongst SLRB1, SLRB2 and SLRB3 is SLRB1> SLRB2>SLRB3. If there is always data available in SLRB1 or SLRB2, SLBR3 may never be served. Starvation of SLRB2 is still possible even if PBR and BSD are introduced.
· For logical channels with the same destination, serve the logical channel according to priority is enough
[bookmark: _GoBack]In NR Uu, the Uu DRB is setup between UE and eNB, different RBs may be towards different terminal UE. If one DRB cannot be served, the communication between the UE and network will be interrupted. It will also cause the communication interruption between the source UE and the target UE. But for NR sidelink, at any transmission occasion, only data transmitted to the same destination can be assembled into the MAC PDU, even if the logical channel is served according to its priority, the communication between the Tx UE and the Rx UE will not be interrupted. In addition, the high priority logical channel is more important than the low priority logical channel. Hence it is reasonable to serve the high priority service first within one destination.
Proposal 3: For NR sidelink, starvation avoidance does not need to be considered.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For NR sidelink, LCP restriction needs to be considered.
Proposal 2: For NR sidelink, the LCP restriction for each sidelink logical channel may include:
· The maximum allowed PSSCH duration if RAN1 support flexible PSSCH duration;
· The allowed configured grant index list;
· The allowed resource allocation mode;
· The cast type if different cast type uses different sidelink resource.
Proposal 3: For NR sidelink, starvation avoidance does not need to be considered.
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