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1 Introduction
In the last RAN2 meeting, an FFS was left on whether SL LCP needs to be changed [1]：
	Agreements

2: Tx carrier selection based on (pre)configuration is performed in MAC layer. FFS on the need of LCP change.


This contribution justifies the necessity of SL LCP change and provides corresponding solution.
2 Discussion
According to TS 36.321 [2], the sidelink LCP mechanism is applied on a logical channel basis and is performed to multiplex the MAC SDUs belong to different sidelink logical channels in a same MAC PDU, when a new sidelink transmission opportunity has been indicated for a sidelink process. Since a MAC PDU is only allowed to encapsulate the V2X packets (i.e. MAC SDUs) with the same Destination Layer-2 ID, the discussion on LCP change only makes sense for the sidelink logical channels with the same Destination Layer-2 ID.
Observation 1: The discussion on LCP change only makes sense for the sidelink logical channels with the same Destination Layer-2 ID.
In our understanding, the main motivation to change Rel-14 sidelink LCP is to prevent packets from being multiplexed to a SL grant on a carrier that cannot be used to transmit the packets in case of PC5 CA. Such a case may happen when sidelink logical channels within the same Destination have different candidate carriers for transmission (e.g. after filtered by the "CBR-PPPP" configuration for Tx carrier selection, or the carrier restriction for packet duplication). Take the case in Figure 1 as an example: assume both Logical channel 1 and Logical channel 2, which are associated with the same Destination Layer-2 ID but have different candidate carrier frequencies for transmission and different PPPPs, have available data to be transmitted. 
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If the Tx UE is configured with a sidelink grant on F1 and it selects Destination Layer-2 ID 1 for the next transmission, then as per the SL LCP procedure specified in TS 36.321 [2], the V2X packets belongs to Logical channel 2 can also be multiplexed in the MAC PDU, with their PPPP indicating higher priority than that of Logical channel 1 (i.e. PPPP1<PPPP2). However, this is obviously in conflict with the constraint on the candidate carriers that V2X packets belonging to Logical channel 2 can only be sent on {F3, F5}. 
	-
For each MAC PDU associated to the SCI:

-
Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;
-
Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.


Observation 2: According to the existing LCP procedure, a V2X packet of a sidelink logical channel may be mistakenly multiplexed into a SL grant and sent on a carrier which is actually not a candidate carrier for this packet's transmission. 

To address this problem, we think the sidelink LCP procedure may also need to consider the carrier where the sidelink grant is located in case of PC5 CA. More specifically, for a selected Destination Layer-2 ID to do SL LCP, a sidelink grant can only multiplex the data of sidelink logical channels, whose candidate carriers for transmission include the carrier of a sidelink grant. 

Proposal 1: When a sidelink grant is available for new transmission on a carrier, for the selected Destination Layer-2 ID, only the logical channels, whose candidate carriers for transmission include this specific carrier, can be multiplexed into this sidelink grant.
The simplest way to achieve Proposal 1 is to introduce also a "selection of logical channels" procedure into the subclause of sidelink logical channel prioritization, as in NR [3]. Then, for each time of sidelink LCP operation, only the logical channels that satisfy the carrier restriction in Proposal 1 can be selected and actually multiplexed into the available sidelink grant. 

Proposal 2: Similar to NR, introduce a "selection of logical channels" procedure, which captures the carrier restriction to sidelink logical channels in Proposal 1, into the subcaluse of sidelink LCP.
3 Conclusion
This contribution discusses the necessity of the LCP change, and provides the solutions for the mentioned issues. The observation and proposal are:

Observation 1: The discussion on LCP change only makes sense for the sidelink logical channels with the same Destination Layer-2 ID.
Observation 2: According to the existing LCP procedure, a V2X packet of a sidelink logical channel may be mistakenly multiplexed into a SL grant and sent on a carrier which is actually not a candidate carrier for this packet's transmission.
Proposal 1: When a sidelink grant is available for new transmission on a carrier, for the selected Destination Layer-2 ID, only the logical channels, whose candidate carriers for transmission include this specific carrier, can be multiplexed into this sidelink grant.
Proposal 2: Similar to NR, introduce a "selection of logical channels" procedure, which captures the carrier restriction to sidelink logical channels in Proposal 1, into the subcaluse of sidelink LCP.
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