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1.  Introduction
In RAN2#106 meeting, the following agreement is made for NR SL LCP.
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.
In RAN2#107, a LS from SA2 regarding whether to support multiplexing for different destination ID of the same UE in SL LCP procedure:
	R2-1908662	Reply LS on mapping restriction for LCP procedure (S2-1908626; contact: Vivo)	SA2	LS in	Rel-16	eV2XARC	To:RAN2	Cc:RAN1
	[Lenovo]: Question is raised what impacts on multiplexing and how to use ids in RAN2. [Huawei]: It would be very complicated to know if the destined UE is same UE or not. [Qualcomm]: From SA2 point of view, it was decided not to introduce such a mechanism, but it doesn’t exclude AS-level mechanism. [Interdigital, Convida]: RAN2 still needs to discuss how application id impacts multiplexing and id in MAC HD. [LG]: It may impact on RRM/RLM aspect also. Without that knowledge, the UE needs to perform multiple measurements for the same UE. [OPPO, ZTE]: We don’t have enough time to consider new mechanism in AS, so we need to stick LTE principle. 
·  Noted.



In this paper, we discuss the FFS issues of SL LCP. 

2.  Discussion

2.1. Support of starvation avoidance mechanism

In LTE V2X, resource allocation in SL LCP can be divided into three parts:
· STEP 1: select SL LCH satisfying SL LCP restriction
· STEP 2: select the destination UE
· STEP 3: allocate resource for selected SL LCH (i.e., meeting SL LCP restriction) of the selected destination UE
For STEP 3, in RAN2#106, it is agreed that “Uu like starvation avoidance mechanism is applied to LCP”, and we are fine to apply NR Uu design as the baseline. In contrast, for STEP 2, NR Uu has no corresponding design (not needed for NR Uu); and in LTE V2X, the destination UE is selected by comparing the highest-priority SL LCH with data available for transmission.

However, current LTE V2X design cause two problems:
· First, Resource starvation among destination UEs. By legacy LTE V2X design, a destination UE with a highest-priority SL LCH can always occupy the whole coming MAC PDU even if pretty much SL data of this high-priority SL LCH is already included in previous MAC PDUs.
· Second, lower resource efficiency. Since at least for broadcast and groupcast, a MAC PDU can be assigned to only one destination UE, a destination UE with a highest-priority SL LCH always get the MAC PDU even though the amount of SL data is far less than the MAC PDU size.

To solve this issue, we can simply modify the destination selection rule by prioritizing SL LCH with Bj>0. As we already know in NR Uu, Bj is maintained by PBR (preferred bit rate) and the elapsed time since the last Bj update, in which the PBR should be set by NW to reflect the packet delay budget (PDB). Therefore, if a SL LCH has Bj<=0, it means PDB of the SL LCH is currently satisfied (e.g. enough data from the SL LCH is already transmitted in previous MAC PDU(s)), so we can put prioritization to those SL LCH with Bj>0. For example, the procedure to determine the destination UE may look like below:
If at least one destination UE has SL LCH with data available for transmission and with Bj>0, the destination UE is the one with the highest-priority SL LCH with data available for transmission and with Bj>0; otherwise, the destination UE is the one with the highest-priority SL LCH with data available for transmission (i.e. with Bj<=0).

Observation 1. If we apply the destination UE selection method in LTE V2X, resource starvation among destination UE may happen.

Proposal 1. For destination UE selection, a SL LCH with Bj>0 is always prioritized over a SL LCH with Bj<=0 regardless of the priority value of the two SL LCHs.

2.2. Need to multiplex different destinations for unicast
Based on LS from SA2, it is confirmed that SA2 will not introduce the mapping between destination IDs to a targeting UE. Then the following question is whether AS-level mechanism is required to enable TX UE to recognize the association between destination ID and the UE. As companies indicate, the AS-level mechanism may be complicated but it can reduce the RLM effort for different PC5-RRC connection belonging to the same UE pairs.

Even though AS-level mechanism to recognize the mapping is introduced, at least the following the MAC spec change is needed to support multiplex for unicast
· Impact to MAC PDU format
· For unicast, additional subheader is required to identify the associated application ID for each MAC SDU. In other words, unicast would have different MAC PDU format from broadcast and groupcast.
· Impact to SL LCP
· For unicast, after destination UE is selected, all destination UEs which have the same targeting UE as the selected destination UE would share the same MAC PDU. So, resource allocation should be done among SL LCHs of those destination UE targeting the same UE.
 
In view of the required effort and limited discussion time in Rel-16, we suggest not to support this feature in Rel-16.

Proposal 2. Not support multiplexing MAC SDU from different destination ID unicasted to the same target UE in Rel-16.
2.3. Additional parameters for SL LCP restrictions
In RAN2#105 meeting, resource allocation mode and communication range are not considered as SL LCP restriction yet.
2.3.1. Resource allocation mode

Based on RAN2#105 agreement, UE support simultaneous both mode 1 and mode 2 resource allocation. In our view, resource allocation mode is indeed related to QoS because mode-1 resource is under NW control/scheduling and is expected to serve for high-priority SL data. So, we suggest considering resource allocation mode as a SL LCP restriction. More details are provided in [1].


Proposal 3. For RRC Connected UE, resource allocation mode is considered as a SL LCP mapping restriction.


2.3.2. Communication range
Communication range is defined as one of PC5 QoS parameter in TS 23.287. In our view, the supported range relates to the applicable PSSCH size, i.e. if a V2X service requires a large communication range, its V2X packet cannot be multiplexed into a huge MAC PDU, which has a smaller coverage. 

Since the range parameter indeed relates to the applicable PSSCH resource, it is straightforward to consider it as an LCP restriction. For example, each communication range could be mapped to a maximum supportable PUSCH size. The MAC SDU of a SL LCH can only be multiplexed into a MAC PDU whose size is not larger than the size limit.

Proposal 4. Communication range is considered as SL LCP mapping restriction.


2.4. Decision of LCH priority for broadcast and groupcast case 

In the email discussion for SLRB [2], companies have consensus that LCH priority is a TX-only parameters. And as the summary of Table 1 in [2], SLRB configuration for TX-only parameters regardless of the cast mode could be configured via pre-configuration (e.g. for OOC UE), via SIB (e.g. for IC IDLE UE), or via dedicated signaling (e.g. for IC CONNECTED UE). So, we think it is natural to apply the same approach to acquire the configuration for LCH priority for different cast mode. Furthermore, to have a unified design and NW controlled QoS mapping, we think for groupcast and unicast, the mapping between PQI/PFI, LCH and SLRB should also be configured by NW.


Proposal 5. For groupcast and broadcast, logical channel priority level and mapping between PQI/PFI, LCH and SLRB are both configured by NW (same as the unicast case). 

 

[bookmark: _GoBack]3 Conclusion 
Based on the observation:

Observation 1. If we apply the destination UE selection method in LTE V2X, resource starvation among destination UE may happen.


We propose:

Proposal 1. For destination UE selection, a SL LCH with Bj>0 is always prioritized over a SL LCH with Bj<=0 regardless of the priority value of the two SL LCHs.
Proposal 2. Not support multiplexing MAC SDU from different destination ID unicasted to the same target UE in Rel-16.
Proposal 3. For RRC Connected UE, resource allocation mode is considered as a SL LCP mapping restriction.
Proposal 4. Communication range is considered as SL LCP mapping restriction.
Proposal 5. For groupcast and broadcast, logical channel priority level and mapping between PQI/PFI, LCH and SLRB are both configured by NW (same as the unicast case). 
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