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1. Introduction
In RAN2#101 meeting, there were agreements on carrier aggregation for eV2X [1] and RAN2#100 meeting, RAN2 made agreements on packet duplication for sidelink CA [2]: 
	RAN2 #101 Meeting : 
Agreements:
1: When UE performs Tx carrier selection using CBR and PPPP, Tx carrier selection based on a configuration of Rel-14 CBR-PPPP-TxConfigList is used as a baseline.
2: Tx carrier selection based on (pre)configuration is performed in MAC layer. FFS on the need of LCP change.
3: For Tx carrier selection, introduce new Rel-15 parameters on top of the Rel-14 CBR-PPPP-TxConfigList.
4: FFS on how to select the final carrier(s) among the multiple candidate carriers in which the UE is capable to transmit. We will decide option out of two (i.e. based on CBR or leaving it to UE implementation) next meeting.



RAN2 #100 Meeting:

Agreements: 
1 Sidelink packet duplication in LTE is anchored at PDCP.
2 As for the Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.
3 As for the Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity.
According to these agreements, there needs consideration of any impact on LCP in eV2X. This contribution presents the LCP change with consideration of packet duplication.
2. Discussion
2.1 Issue on LCP Procedure of Rel-14 for packet  duplication
In Rel-14, LCP procedure for SL-SCH is specified as below [3]:
	5.14.1.3.1	Logical channel prioritization
The Logical Channel Prioritization procedure is applied when a new transmission is performed. Each sidelink logical channel has an associated priority which is the PPPP. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation.
……
-	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;
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 equall
…



Each sidelink logical channel has an associated priority which is the PPPP. UE performs LCP procedure for the data based on priority of the logical channel regardless of carrier as described in Figure 1. 


Figure 1. Overview of SL-SCH LCP procedure in Rel-14
Then we should discuss whether existing LCP procedure can be applied to support the packet duplication usage.
As agreed in [2] eV2X supports sidelink packet duplication anchored at PDCP where duplicated PDUs are submitted on two different carriers. It is because of achieving frequency diversity gain. 
Observation 1. The duplicated packets should be transmitted on two different carriers.
An example of packet duplication for eV2X can be described in Figure 2. The original packet from logical channel 1 and its duplicated packet from logical channel 2 have the same destination index and the same PPPP. According to the existing LCP procedure in Rel-14 [3], the original packet and its duplicated packet can be multiplexed on the same MAC PDU in one carrier. This cannot support packet duplication of eV2X where the duplicated packets should be transmitted on different carriers. LCP procedure in eV2X should be specified to support packet duplication as in the example of Figure 2.



Figure 2. An example of packet duplication on different carriers

Proposal 1. LCP procedure to support duplicated packet transmission on different carriers should be considered..

2.2 LCP Procedure in NR for UL-SCH
NR already discussed the LCP issue for URLLC and agreed that LCH restriction to configure packet duplication is necessary. The LCP procedure based on the agreement is specified in NR MAC specification [4] as below: 
According to the LCP procedure in [4], allowed cell for duplicate packet transmission is configured by RRC.
	[bookmark: _Toc502437810]5.4.3.1	Logical channel prioritization
…
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.



Observation 2: NR has specified LCH restriction to configure packet duplication.

2.3 Consideration on LCP for SL-SCH in Rel-15 eV2X
As agreed in RAN2 #101 meeting [1], duplicated packets are associated to two different logical channels (LCHs). In UE the LCH configurations for the original packet and for its duplicated packet should have carrier information for each LCH, i.e., LCH A is allowed on carrier A and LCH B is allowed on carrier B. For UEs using mode 3 allowed cell information can be configured by eNB as in NR [4]. For UEs using mode 4 two different carriers for the duplicate LCHs can be configured by itself. Regardless of scheduling mode, the LCH restriction should be configured by RRC.

Proposal 2. Logical channel restriction for packet duplication should be configured by RRC. Two LCHs for duplication are allowed on two different carriers.
Proposal 3. eNB configures carrier information for duplication for UEs using mode 3. 
Proposal 4. UEs using mode 4 configures two different carriers for duplication.

3. Conclusion 
Based on the discussion in section 2, we made the following observations:
Observation 1. The duplicated packets should be transmitted on two different carriers.
Observation 2: NR has specified LCH restriction to configure packet duplication.

Based on the observations, we propose the followings:
Proposal 1. LCP procedure to support duplicated packet transmission on different carriers should be considered.
Proposal 2. Logical channel restriction for packet duplication should be configured by RRC. Two LCHs for duplication are allowed on two different carriers.
Proposal 3. eNB configures carrier information for duplication for UEs using mode 3. 
Proposal 4. UEs using mode 4 configures two different carriers for duplication.
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