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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the previous RAN2 meetings, regarding to LCP, the following agreements were reached:
Agreements on MAC: 
2:	Restrictions to SL LCP procedure may be considered at least based on different casting modes. FFS whether destination id can distinguish casting mode.

Agreements on LCP: 
1: 	As, in release 16, only single carrier is used for SL transmission, RAN2 assumes mapping restriction between SCS and Sidelink LCH should not be considered in SL LCP procedure. 
2:	Configured grant Type 1 is considered as SL LCP mapping restriction for Sidelink LCH.
3:	LCP restriction for Sidelink LCH is configured by NW for UE in IC. FFS on the need of preconfiguration option for UE in OOC.  
4:	Uu like starvation avoidance mechanism is applied to LCP.
5:	For Sidelink broadcast, different destinations (i.e. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU. For Sidelink groupcast, different destinations (i.e. each Destination Layer 2 ID targeting specific group or groupcast service) are not multiplexed into the same MAC PDU. FFS for unicast case. 

Agreements on LCH priority: 
1: 	For unicast for IC connected UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by dedicated RRC).
2:	For unicast for IC idle/inactive UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by SIB).
3:	For unicast for OOC UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by preconfiguration).
4:	FFS on groupcast and broadcast cases.

Agreements related to LCP:
1-2: For dedicated SLRB configuration, destination identity is one of the SLRB parameters for configuration. It is applicable to SL broadcast, groupcast and unicast. FFS on its Tx/Rx attribute.
1-3: Cast type is considered as one of the SLRB parameters for common configuration via SIB/preconfiguration. It is applicable to SL broadcast, groupcast and unicast. FFS on its Tx/Rx attribute.
5-3: Priority is Tx only parameter and applicable to SL broadcast, groupcast and unicast.
5-4: PrioritizedBitRate is Tx only parameter and applicable to SL broadcast, groupcast and unicast.
5-5: BucketSizeDuration is Tx only parameter and applicable to SL broadcast, groupcast and unicast. 

Agreements on LCP: 
1: 	UE in MAC may select the destination and cast type associated with the highest SL LCH priority for a new transmission. Then only the data of the SL LCHs belonging to the selected destination and cast type can be multiplexed into the MAC PDU to be transmitted.
2:	LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled.
3:	For Sidelink unicast, data of different destinations is not multiplexed into the same MAC PDU.
 
In this contribution, the following leftover issues regarding to LCP will be further discussed, which include:
· Issue 1: Besides the configured grant type 1, whether there are other LCP mapping restrictions?
· Issue 2:  Whether it is necessary to preconfigure the LCP mapping restrictions for OOC UE?
· Issue 2:  How to configure the LCP starvation avoidance parameters?
· Issue 4:  How to perform the starvation avoidance for different cast type?
Discussion
In this section, we will discuss the above open issues one by one.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK83]LCP mapping restrictions
According to the agreements made on the previous RAN2 meetings, only the configured grant Type 1 is clearly agreed as the SL LCP mapping restriction for Sidelink LCH. Whether there are other SL LCP mapping restrictions need further discussion. According to contributions on the last RAN2 meeting, the following possible SL LCP mapping restrictions are mentioned:
· HARQ enable/disable;
· HARQ option 1/2 for groupcast;
· MCR (maximum communication range);
· Resource allocation mode;
· Sidelink configured grant index.
Regarding to the HARQ enable/disable, in the last RAN2 meeting, it was agreed that LCP will take HARQ A/N enabled/disabled into account and SL HARQ feedback enable/disable configures in SLRB level. Hence, it is obvious that HARQ enable/disable should be configured as one LCP mapping restrictions for both unicast and groupcast.
[bookmark: _Ref23248025]Proposal 1: For SL LCH using SL groupcast and unicast, HARQ enable/disable should be configured as one LCP mapping restrictions.
Regarding to the HARQ option1/2 for groupcast, since RAN1 has already agreed that both HARQ feedback option 1 and option2 should be supported, hence, this parameter can be used as one SL LCP mapping restrictions in order to avoid the LCHs using different HARQ feedback options are multiplexed into the same TB.
[bookmark: _Ref23248031]Proposal 2: For SL LCH using SL groupcast, HARQ option1/2 should be configured as one LCP mapping restrictions.
Regarding to MCR, in the last RAN2 meeting, the following three options are mentioned:
· Option 1: a TB contains data of only the SL LCH(s) having the same/range of MCR (10)
· Option 2: a TB generation is done irrespective of the MCR and in accordance to the normal LCP procedure & MCR is selected afterwards as (e.g.) the highest among the constituents (10)
· Option3: Leave it to RAN1 
10 companies support option1 while 10 companies support option2, hence there is no consensus. From AS perspective, MCR mainly corresponding to groupcast HARQ feedback in AS layer. In RAN1#97 meeting, RAN1 already agreed that at least for option 1 in groupcast, a UE would transmit HARQ feedback only when the TX-RX distance is smaller than the MCR. In addition, RAN1 also agreed to signal the MCR in the SCI associated with a transmission, it had better multiplex LCH with similar MCRs into one TB. 
[bookmark: _Ref23248036]Proposal 3: For SL LCH using SL groupcast, MCR should be configured as one LCP mapping restrictions.
According to the agreement reached on RAN2#105 meeting, UE should support simultaneous both mode 1 and mode 2 resource allocation. In addition, regarding to resource allocation mode 2, it can be further classified into mode 2(a) and mode 2(c). Hence, it had better use resource allocation mode as one LCP mapping restriction.
[bookmark: _Ref23248040]Proposal 4: For SL LCH using all cast type, resource allocation mode should be configured as one LCP mapping restrictions.
According to [1], for NR sidelink, similar as NR Uu, multiple sidelink configured grants should be supported. In order to satisfy the different QoS of different SLRBs, it had better associate the SLRB(s) with 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.
[bookmark: _Ref23248898]Proposal 5: For SL LCH using all cast type, if configured grant is used, the allowed configured grant index should be configured as one LCP mapping restrictions.
Necessity for configuring the LCP restrictions for OOC UE
Regarding to the LCP parameters configuration, it was agreed that:	
	LCP restriction for Sidelink LCH is configured by NW for UE in IC. FFS on the need of preconfiguration option for UE in OOC.  


The reason for making this FFS is that only configured grant type 1 is agreed as LCP mapping restriction, and configured grant type 1 is only applicable for IC RRC_CONNECTED UE. But with the introduction of other LCP mapping restrictions, such as HARQ enable/disable, HARQ option1/2, it is reasonable to preconfigure LCP mapping restrictions for OOC UE.
[bookmark: _Ref23248046]Proposal 6: For OOC UE, the LCP mapping restrictions should be preconfigured.
Starvation avoidance parameter configuration
In the RAN2#106 meeting, it was agreed that Uu like starvation avoidance mechanism is applied to LCP. Hence, before we dig into the details of SL starvation avoidance, it had better confirm which parameters are needed for SL starvation avoidance. In RAN2#107 meeting, when discussing the SLRB configuration, the following LCP related parameters were agreed for starvation avoidance in NR SL:
· priority where an increasing priority value indicates a lower priority level;
· prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
· bucketSizeDuration which sets the Bucket Size Duration (BSD).
Hence the leftover issue need to be discussed is how to configure these parameters for NR SL. In the last RAN2 meeting, the following agreements have been reached:
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]1: 	For unicast for IC connected UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by dedicated RRC).
2:	For unicast for IC idle/inactive UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by SIB).
3:	For unicast for OOC UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by preconfiguration).
4:	FFS on groupcast and broadcast cases.
According to the above agreements, it is obvious the priority used for SL starvation avoidance is configured by NW. In our understanding, the other parameters including PBR and BSD should also be configured by NW for unicast. 
For groupcast and broadcast, there is no strong motivation to adopt different treatment compared with unicast since starvation avoidance is also needed for groupcast and broadcast.
[bookmark: _Ref16695651]Proposal 7: All the SL starvation avoidance related parameters should be configured by network for IC UE or preconfigured for OOC UE no matter which cast type is used.
How to perform the starvation avoidance for different cast type?
According to the agreements reached in the last RAN2 meetings, it was already agreed that data of different destinations is not multiplexed into the same MAC PDU for all cast type. Hence the most direct way to perform the starvation avoidance within one destination. The legacy NR Uu starvation avoidance mechanism can be reused in NR SL within one destination and cast type, which is shown below:


                           Figure-1 Example of starvation avoidance within one destination
[bookmark: _Ref16695656][bookmark: _Ref23248054][bookmark: _Ref14274494][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: _GoBack]Proposal 8: For NR SL, starvation avoidance should be performed within one destination and cast type combination. And the legacy NR Uu starvation avoidance mechanism can be reused.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For SL LCH using SL groupcast and unicast, HARQ enable/disable should be configured as one LCP mapping restrictions.
Proposal 2: For SL LCH using SL groupcast, HARQ option1/2 should be configured as one LCP mapping restrictions.
Proposal 3: For SL LCH using SL groupcast, MCR should be configured as one LCP mapping restrictions.
Proposal 4: For SL LCH using all cast type, resource allocation mode should be configured as one LCP mapping restrictions.
Proposal 5: For SL LCH using all cast type, if configured grant is used, the allowed configured grant index should be configured as one LCP mapping restrictions.
Proposal 6: For OOC UE, the LCP mapping restrictions should be preconfigured.
Proposal 7: All the SL starvation avoidance related parameters should be configured by network for IC UE or preconfigured for OOC UE no matter which cast type is used.
Proposal 8: For NR SL, starvation avoidance should be performed within one destination and cast type combination. And the legacy NR Uu starvation avoidance mechanism can be reused.
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Step 0：Select a  destination and cast type


Step 1：Resource allocation within the selected destination and cast type based on PBR and Bj
(based on the PBR and Bj of the logical channels belonging to the selected destination)


Step 2：Allocating the remaining resource 
(based only on the priority)
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