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1.  Introduction
In RAN2#107Bis meeting, the following agreement is made for NR SL LCP.
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.

Besides, there is some discussion on whether to consider MCR requirement as a SL LCP restriction
	R2-1912688	SL LCP procedure considering the MCR requirements	Lenovo, Motorola Mobility	discussion	Rel-16	5G_V2X_NRSL-Core	R2-1910088
	Proposal 1: RAN2 discuss and choose between the two approaches to select an MCR associated with a MAC TB:
-	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 (3)

[OPPO]: Support option 2 [LG]: If we have multiple single value, how to handle? [Xiaomi]: Support option 1 [Intel]: Isn’t option2 not aligned with previous RAN2 agreement, i.e. LCP will consider MCR. [Huawei, OPPO]: We didn’t make any agreement last meeting. For option1, granuality is [m] and with that granulaity, does it really make a sense? [Interdigital]: Option2 doesn’t sound natural considering Rx UEs should take MCR into account. [Apple]: Prefer option1. [Chair]: 10 companies support option1 while 10 companies support option2 (No consensus)
·  Noted.




In this paper, we discuss the remaining 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 with the highest priority SL LCH which has data available for transmission and satisfies SL LCP restriction
· STEP 3: Allocate resource for selected SL LCH (i.e., meeting SL LCP restriction) of the selected destination UE
Based on RAN2#106 agreement, Uu like starvation avoidance mechanism (i.e. legacy token bucket method) would be applied to STEP 3 to avoid resource starvation among SL LCHs of the selected destination UE. 

However, resource starvation cannot be completely avoided if we apply legacy method to select destination UE. To be specific, if we reuse LTE V2X design to select destination UE, 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.

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. Additional parameters for SL LCP restrictions
In RAN2#105 meeting, resource allocation mode and communication range are not considered as SL LCP restriction yet.
2.2.1. 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 2. For RRC Connected UE, resource allocation mode is considered as a SL LCP mapping restriction.


2.2.2. Minimum Communication range
Communication range is defined as one of PC5 QoS parameter in TS 23.287. In our view, there are two reasons to consider the range (or minimum communication range) as a SL LCP restriction:
· First, reduce unnecessary HARQ feedback. 
· As already clarified in [2], if SL data with quite different range requirement can always be multiplexed into the same PDU, the range value of the TB would be determined by the largest range value of those SL LCHs. As a result, Rx UE needs to frequently send HARQ feedback because Tx UE always signal a large MCR value in SCI for TB (re)transmission.

· Second, reduce interference due to excessive transmission power.
· As we clarified in [3], if we allow multiplexing SL data with quite different range requirement, UE would need to transmit with a high transmission power to satisfy the largest MCRrequirement, which would cause higher interference to other UE. 

· Third, support limited transmission power due to congestion control. 
· As already agreed in RAN1#98Bis, NR V2X will have similar framework for congestion control as in LTE V2X. That is, if the measured CBR (channel busy ratio) is high, SL data with a higher priority can apply larger maximum transmission power, more PSSCH bandwidth resource, higher MCS level, and more transmission opportunity, i.e. CR (occupancy ratio) limit. 
· So, if SL data has low priority and the applicable maximum transmission power is even not enough to support the minimum communication range, undesired situation may happen, e.g. due to too small transmission power, no Rx UE can receive the SCI and corresponding PSSCH transmission. As a result, a groupcast option 1 TX UE consider all UE successfully receive PSSCH, while a groupcast option 2 TX UE repeat requesting re-transmission resource and perform HARQ re-transmission since no HARQ ACK is received. 
· To avoid the undesired situation, we can use SL LCP to postpone transmission of the SL data whose allowed transmission power cannot support its MCR, i.e., this SL data will not be selected for resource allocation until a higher-priority SL data arrives or until the measured CBR decreased (i.e. congestion is alleviated).

Observation 2: When congestion control is in use, if the applicable maximum transmission power for SL data is not able to support its minimum communication range, frequency HARQ re-transmission may happen, which degrade UE QoS and is harmful to NW’s congestion control.

Observation 3: To avoid the negative impact to UE QoS and congestion control, UE should suspend the transmission until higher-priority SL data arrives or until the measured CBR decreased (i.e. congestion is alleviated) if the allowed transmission power cannot support the range of concerned SL data.

Based on the three easons above, we suggest to take minimum communication range as one SL LCP restriction, i.e. each LCH is associated with the communication range (corresponding to the associated SLRB) and UE consider the metric during multiplexing data into MAC PDU. The detail can be FFS, and please refer to our accompanied paper [3] for detailed discussion. 

Observation 4: in summary, the benefit to consider MCR as a SL LCP restriction includes the following:
· Reduce unnecessary HARQ feedback transmission
· Reduce interference among UEs due to excessive transmission power
· Reduce unnecessary HARQ re-transmission when congestion control is in use

Proposal 3. Consider minimum communication range as a SL LCP mapping restriction.


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.

Observation 2: When congestion control is in use, if the applicable maximum transmission power for SL data is not able to support its minimum communication range, frequency HARQ re-transmission may happen, which degrade UE QoS and is harmful to NW’s congestion control.

Observation 3: To avoid the negative impact to UE QoS and congestion control, UE should suspend the transmission until higher-priority SL data arrives or until the measured CBR decreased (i.e. congestion is alleviated) if the allowed transmission power cannot support the range of concerned SL data.

Observation 4: in summary, the benefit to consider MCR as a SL LCP restriction includes the following:
· Reduce unnecessary HARQ feedback transmission
· Reduce interference among UEs due to excessive transmission power
· Reduce unnecessary HARQ re-transmission when congestion control is in use


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