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1 Introduction
In RAN2#105Bis meeting [1], the following agreement is made for LCP:
Agreements on MAC: 
1: 	SL-DCH is not needed in NR V2X.
2:	Restrictions to SL LCP procedure may be considered at least based on different casting modes. FFS whether destination id can distinguish casting mode.
Besides, there is an email discussion for the required SL LCP paramters:
·    [Email discussion#703]: Identify possible LCP options. Evaluate the need, see companies’ views and select the required option(s). Number of solutions should be minimized (Vivo)

2 Discussion
In NR Rel-15, four metrics are introduced for LCP restrictions, i.e. SCS, PUSCH duration, configuredGrantType1, and serving cells.

To differentiate traffic with diverse QoS requirement, it is natural to inherit maxPUSCH-Duration and configuredGrantType1Allowed from NR. For allowedSCS-List, although based current RAN1 agreement there is only one SL BWP (a specific numerology) in a SL carrier, we prefer to have it in NR Rel-16 V2X considering possible enhancement of multiple SL BWP in later release. Besides, considering the support packet duplication for NR in later release, we suggest keeping allowedServingCells as we already have in LTE even if SL CA may not be supported in NR Rel-16.

Observation 1: allowedSCS-List and allowedServingCells are not necessary in NR Rel-16 since SL CA is not supported. However, the two metrics are definitely needed in later release.

Proposal 1: Take the four parameters in NR Uu as the baseline for SL LCP, considering future extensibility.
In LTE V2X, CBR is used as a LCP metric, i.e. the priority of a SL LCH is associated with a CBR threshold threshCBR-FreqReselection. When the carrier is reselected, UE can use the SL grant of the carrier to carry the data of the SL LCH if the CBR threshold is no lower than the CBR of the carrier (i.e. the CBR of the carrier is acceptable to the SL LCH). Besides, the CBR threshold is used for UE to reselect TX carrier.

In NR, we think similar idea can be reused in LCP, i.e. if based on measurement result, SL grant is not good enough to carry the data of a SL channel, then MAC should not include the data of the SL LCH into the MAC PDU transmitted on the SL grant. Instead, UE may need to reselect resource (e.g. TX carrier, if supported, or resource pool) to satisfy the QoS requirement of SL LCHs.
Observation 2: In LTE V2X, CBR threshold is introduced as a LCP metric.
Proposal 2: RAN2 supports to use resource measurement results (e.g. CBR) to perform LCP upon resource reselection. The definition and details the metric are up to RAN1 decision.

According to RAN2#105 agreement, mixed mode operation is supported.
(RAN2#105)Agreements on resource allocation/configuration:
1-12: Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission.
To support mixed mode operation, we think the resource allocation mode should also be introduced as a new LCP metric. The reason is two-folded:
· First, network scheduled resource may probably provide better QoS support than the resource selected by UE. So, to guarantee QoS for QoS-sensitive service, UE should always use mode 1 resource to transmit rather than using mode 1 and mode 2 resource randomly.
· Second, if traffic in a slidelink logical channel can be transmitted in either mode 1 and mode 2 resource, network would confuse how much resources should be allocated to the UE because UE anyway can select transmission resource by itself.

Observation 3: To support mixed-mode operation, differentiating SL grant by the resource allocation mode can avoid the resource completion between services scheduled by the network and services scheduled by UE itself.

Proposal 3: Introduce a new LCP metric to indicate the applicable resource allocation mode, i.e. network controlled or UE autonomously selected resource.

Moreover, we think the minimum communication range should also be taken into account as a LCP metric. According to the LS from SA2 [2], PC5 QoS parameters includes ‘range’ (as indicated in [3]), and the ‘range’ will be signaled to AS layer. Besides, SA2 expects the RAN1 and RAN2 have design for packet handling in order to support different minimum communication range.
	<Content captured from S2-1904823 >

Question from RAN2: In addition to above answers provided, RAN2 would also like to inform SA2 that from the AS perspective, it is necessary for the specific PC5 QoS parameters of V2X packets to be provided by the upper layers to the AS for NR SL unicast, groupcast and broadcast. RAN2 would like to kindly ask SA2 to provide feedback on whether/how PC5 QoS parameters of V2X packets can be provided to the AS. 
SA2 Response: SA2 has agreed that PC5 QoS parameters (please see the attached S2-1904448) will be provided to the AS layer but have not yet determined how this will occur. SA2 will keep RAN2 informed of the progress of the work in SA2.



Question to RAN1 and RAN2: SA2 has been discussing the use of Range parameter in the context of V2X services. Current proposal being discussed in SA2 is as follows (not agreed):

“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.”




	S2-1904448
5.4.x 	PC5 QoS parameters
5.4.x.1	PQI
…<ignore unrelated part>…
[bookmark: _Hlk5000953]5.4.x.2	PC5 Flow Bit Rates
…<ignore unrelated part>…
5.4.x.3	PC5 Link Aggregated Bit Rates
…<ignore unrelated part>…
5.4.x.4		Range
Editor's Note: The definition of Range will be added based on RAN's feedback. 



Then, since range is exactly a QoS parameter, to support the required range, UE should not multiplex a MAC SDU from a V2X service requiring a high communication range into a MAC PDU which will be treated to serve a smaller communication range. Therefore, we suggest introducing a LCP metric for the minimum communication range. Please see our accompanied discussion paper for HARQ handling considering different the minimum communication range [4].

Observation 4: UE should ensure that the required range of each V2X service is always satisfied, which may probably implemented via L1 link adaptation such as power control. 
Proposal 4: A new LCP metric is introduced for the supportable (maximum) range.
3 Conclusion 
Based on the observation:

Observation 1: allowedSCS-List and allowedServingCells are not necessary in NR Rel-16 since SL CA is not supported. However, the two metrics are definitely needed in later release.

Observation 2: In LTE V2X, CBR threshold is introduced as a LCP metric.
Observation 3: To support mixed-mode operation, differentiating SL grant by the resource allocation mode can avoid the resource completion between service scheduled by the network and service scheduled by UE itself.

Observation 4: UE should ensure that the required range of each V2X service is always satisfied, 

We propose:

Proposal 1: Take the four parameters in NR Uu as the baseline for SL LCP, considering future extensibility.

Proposal 2: RAN2 supports to use resource measurement results (e.g. CBR) to perform LCP upon resource reselection. The definition and details the metric are up to RAN1 decision.

Proposal 3: Introduce a new LCP metric to indicate the applicable resource allocation mode, i.e. network controlled or UE autonomously selected resource.

Proposal 4: A new LCP metric is introduced for the supportable (maximum) range.
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