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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#104 meeting, RAN2 discussed the functions of layer 2 sub-layers (MAC, RLC, and PDCP) in V2X sidelink communication. In the discussion of PDCP, we have the following agreement regarding PDCP functions to be supported in NR V2X sidelink:
Agreements on PDCP:
12:	Sidelink packet duplication is supported in NR PDCP for NR sidelink broadcast, groupcast. FFS on unicast.
13:	Timer based SDU/PDU discard function is supported in NR PDCP for NR sidelink broadcast, groupcast and unicast.

And we also treated the paper of email discussion of layer 2 functions [1]. In this paper, some companies proposed some of the PDCP functions to be supported for NR V2X sidelink. We will further discuss how to implement PDCP sub-layer in NR sidelink V2X.
Discussion
[bookmark: _GoBack]The main functions of PDCP are listed below, and we will analyze whether they are also applicable to NR sidelink one-by-one.
· PDCP SN maintenance
There are two main usages for PDCP SN: perform reordering and duplication detection. From the perspective reordering, since there is timestamp in the V2X packet, in-order delivery is not mandatory. And from the perspective of duplication detection, considering PDCP duplication needs to be supported for V2X in order to satisfy the low latency and high reliability requirement, PDCP SN is necessary for duplication detection. Hence PDCP SN maintenance should be supported in NR sidelink PDCP layer.
· Header compression/decompression
Header compression/decompression is used to reduce the overhead of IP header. For V2X services, there is IP packet and non IP packet. For IP packet, header compression/decompression is useful. Hence this function should be supported in NR sidelink PDCP layer.
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22]Ciphering/deciphering& integrity protection/verification
In LTE, RAN does need to provide security for V2X services, and the security is provided by upper layer. In NR, we think the same rule can be applied. Hence PDCP in sidelink does not need to support security related functions including ciphering/deciphering and integrity protection/verification.
· Routing for split bearer
This function is used for DC case. It is not suitable for sidelink.
· Reordering and in-order delivery/out-of-order delivery
In NR, PDCP can be configured for in-order delivery or out-of-order delivery. As discussed above, considering there is timestamp in the V2X packet, out-of-order delivery should be supported. However in-order delivery is unnecessarily to be supported.
Proposal 1: For NR sidelink PDCP layer needs to be supported with at least the following functions other than the previously agreed PDCP duplication and PDU/SDU discard function:
· PDCP SN maintenance;
· Header compression/decompression;
· Out-of-order delivery/ in order delivery.
Conclusion
In this paper, we further study the functions and mechanisms of PDCP sublayer, and we have the following proposal:
Proposal 1: For NR sidelink UP protocol stack, PDCP layer needs to be supported with at least the following functions other than the previously agreed PDCP duplication and PDU/SDU discard function:
· PDCP SN maintenance;
· Header compression/decompression;
· Out-of-order delivery.
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