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1 Introduction
In this paper, we propose our view on NR SL LCP. 
2 Discussion
In NR Rel-15, four metrics are introduced for LCP restrictions, i.e. SCS, PUSCH duration, configuredGrantType1, and serving cells.
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The Logical Channel Prioritization (LCP) procedure is applied whenever a new transmission is performed.
…
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-	allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-	maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-	configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-	allowedServingCells which sets the allowed cell(s) for transmission.



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 in case SL CA is not supported. However, the two metrics are definitely needed in later release.

Proposal 1: Take the four parameters in NR LCP as the baseline LCP metrics.
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 and resource reselection. The definition and details the metric are up to RAN1 decision.
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…
The MAC entity shall perform the following Logical Channel Prioritization procedure either for each SCI transmitted in an SC period in sidelink communication, or for each SCI corresponding to a new transmission in V2X sidelink communication:
-	The MAC entity shall allocate resources to the sidelink logical channels in the following steps:
-	Only consider sidelink logical channels not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, to have data available for transmission in sidelink communication;
-	Only consider sidelink logical channels which meet the following conditions:
-	allowed on the carrier where the SCI is transmitted for V2X sidelink communication, if the carrier is configured by upper layers according to TS 36.331 [8] and TS 24.386 [15];
-	having a priority whose associated threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with 5.14.1.5;
-	Only consider one sidelink logical channel among sidelink logical channels corresponding to same PDCP entity, if duplication is activated as specified in TS 36.323 [4].
-	Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission and having the same transmission format as the one selected corresponding to the ProSe Destination;
…



In NR, a UE may simultaneously have broadcast, groupcast, and unicast traffic to be transmitted. As we know, HARQ operations for different cast mode are different, i.e. for broadcast, HARQ feedback is not needed; for unicast, HARQ feedback is needed; and for groupcast, the HARQ feedback may be enabled or disabled based on the TX-RX range. So, it seems straightforward not to multiplex traffic with different cast mode into the same MAC PDU because traffic applying different cast mode have different QoS requirement and apply different HARQ operation.
Observation 3: From QoS and HARQ operation perspective, traffic from different cast modes should be distinguished and should not multiplexed into the same MAC PDU.

A simple way to implement this is to introduce a new LCP metric for NR V2X. For example, a UL grant tagged for broadcast transmission should not be used to carry traffic for groupcast or unicast if higher QoS requirement is needed. 
Another alternative is that each resource pool is associated with the supported cast mode, and the LCP parameter includes the available resource pool ID. For example, if resource pool #1 to #3 is dedicated for unicast (e.g. for support of stringent QoS requirement), then a SL LCH carrying unicast traffic is associated with resource pool ID 1 to 3. When a SL grant arrives, the MAC entity check the resource pool ID of the arriving SL grant to determine whether the unicast data can be included into the MAC PDU or not.

Proposal 3: Introduce a new LCP metric to indicate the applicable cast mode, i.e. broadcast, groupcast, or unicast. 

In addition, we think the resource allocation mode should also be introduced as a new LCP metric. The reason is two-folded:
· 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.
The details are provided in our accompanied paper [2].

Proposal 4: Introduce a new LCP metric to indicate the applicable resource allocation mode, i.e. network controlled or UE autonomously selected resource.

3 Conclusion 
Based on the observation:

Observation 1: allowedSCS-List and allowedServingCells are not necessary in NR Rel-16 in case 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.
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Observation 3: From QoS and HARQ operation perspective, traffic from different cast modes should be distinguished and should not multiplexed into the same MAC PDU.

We propose:

Proposal 1: Take the four parameters in NR LCP as the baseline LCP metrics.
Proposal 2: RAN2 supports to use resource measurement results (e.g. CBR) to perform LCP and resource reselection. The definition and details the metric are up to RAN1 decision.
Proposal 3: Introduce a new LCP parameter to indicate the cast mode, i.e. broadcast, groupcast, or unicast. 
Proposal 4: Introduce a new LCP metric to indicate the applicable resource allocation mode, i.e. network controlled or UE autonomously selected resource.
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