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Introduction  
In RAN2#99bis, the following agreement was made regarding the support of use case 2 for carrier aggregation over PC5:
Agreements:
1: Agreed with the need of packet duplication

In this contribution, we discuss the suitability of PDCP and MAC layer for duplication and present our views.
Discussion
Since RAN2 has already agreed to support packet duplication as one of the use case of carrier aggregation for V2X in Rel-15, the next question that arises is which layer to perform such duplication on. So far, the more common options to consider are the PDCP and the MAC layer. Regarding the suitability of performing said duplication, both options seem to have their merits. 
PDCP duplication has been agreed for NR CA case. Additionally, RAN2 made the following agreements on the HRLLC agenda item in the last meeting [1]:
Agreements:
1	PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2	RAN2 works on PDCP data duplication for both CA and DC.
3a	At least UM bearers are supported for PDCP duplication via CA.
4	PDCP enables reordering and duplication detection when PDCP duplication is configured.
6	MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.
7	For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.
8	PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.
9	LCH to carriers/cells restriction is configured for CA duplication.

So, there is an obvious commonality with both NR CA as well as LTE for the HRLLC case if we choose PDCP layer for duplication over PC5. Additionally, since Rel-15 eV2X i.e. V2X Phase 2 can be viewed as an intermediate between LTE V2X and NR V2X, it makes some logical sense to support PDCP duplication over sidelink, which can carry over to NR V2X. Additionally, from V2X service layer perspective, duplication over PDCP allows for greater flexibility in terms of service dependent duplication, whereby UE can perform this duplication based on network configured criteria and/or indication from the upper layer and have minimal impact on lower layer operation. Moreover, duplication detection capability is already supported in PDCP, which while traditionally applicable to RLC AM traffic, could be leveraged for supporting use case 2 for V2X traffic.
On the other hand, one can argue that performing this duplication on the MAC layer would be useful, since MAC layer can also distinguish between new and duplicated packets and no additional signaling would be needed in that case. Also, in general, performing duplication operation in the lower layers would mean faster retransmissions in case of packet loss, thereby reducing latency. However, by introducing such duplication at the MAC layer, the Rel-14 logical channel prioritization procedure would need to be enhanced to take that into account, in terms of dealing with duplicate and new packets belonging to the same logical channel. Note that such modification would also be required if PDCP layer duplication is considered [2], so the impact of any such modification to the LCP procedure needs to be carefully considered in both cases.
So, while both options might be viable for supporting packet duplication, we prefer that packet duplication for CA use case 2 is performed at the PDCP layer since it has a smaller impact on overall Rel-14 MAC layer operation, maintains forward compatibility with NR CA and is in line with the HRLLC WI objectives for data duplication on PDCP.
Proposal 1:	PDCP layer duplication should be adopted for PC5 CA in order to support use case 2.
Conclusion
[bookmark: _Ref458739888]This contributions discusses support of use case 2 (packet duplication) over PC5 in Rel-15 V2X and makes the following proposal:
Proposal 1:	PDCP layer duplication should be adopted for PC5 CA in order to support use case 2.
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