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1 Introduction

In NR V2X SID [1], the scope covers sidelink design including L2/L3 protocols as follows:
1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 

· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast

· Study NR sidelink physical layer structures and procedure(s)

· Study sidelink synchronization mechanism

· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.

This contribution discusses high-level principle of PDCP functions for sidelink.
2 Discussion
LTE sidelink was initially defined for D2D and V2X features were added later under the base of D2D. In NR sidelink, V2X should be considered as a primary use case so that essential feature for V2X communications should not be excluded at the beginning of NR sidelink design. In LTE based V2X, Uu PDCP functions have been modified and selectively used to support the direct communications for V2X. As a starting point, we need to recall NR PDCP functions specified for Uu and discuss some of them by considering V2X use cases. 
In TS38.323, NR PDCP [2] supports the following functions:
· - transfer of data (user plane or control plane);
· - maintenance of PDCP SNs;
· - header compression and decompression using the ROHC protocol;

· - ciphering and deciphering;

· - integrity protection and integrity verification;

· - timer based SDU discard;

· - for split bearers, routing;

· - duplication;

· - reordering and in-order delivery;

· - out-of-order delivery;

· - duplicate discarding.
Header Compression 
In LTE V2X, ROHC is supported for IP packets. For performance perspective, ROHC is efficient when data payload size is relatively small. IP-based V2X traffic has small-size packet of tens to hundreds of bytes and we can say it has such characteristic. We don’t expect NR V2X uses the different transport protocol compared to LTE V2X. 9 ROHC profiles are already defined in NR PDCP, same as LTE. Thus, there seems no reason to exclude it for NR V2X and existing ROHC protocol can be reused. 
Proposal 1. ROHC is supported for sidelink. 
PDCP duplication
In Rel-15 LTE V2X, PDCP duplication has been newly introduced to support reliability requirement. NR V2X also requires enhanced reliability compared to LTE V2X. PDCP duplication is a simple mechanism with small specification impact by PDCP entity linked to multiple RLC entities to increase the delivery probability and reduce the latency. Since NR PDCP already supports duplication and further enhancement is being considered by industrial IOT study which requires similar level of reliability, NR V2X could just adopt it with minimum modification for V2X. 
Proposal 2. PDCP duplication is supported for sidelink.

Reordering and duplicate detection
In LTE, SLRB not configured with duplication does not use PDCP reordering function whereas SLRB configured with duplication uses reordering function. Moreover, several different receive operations are defined for each type of radio bearer, e.g. UM DRB, SRB, AM split DRB, AM non-split DRB and SLRB. Those look a bit complicated. Due to the reason, NR has a single unified receive operation which covers all the cases and activates reordering function regardless of bearer type, RLC mode, and configuration of duplication. NR V2X can simply reuse it. If NR sidelink supports PDCP duplication, maintaining SN and HFN will be essential together with duplicate detection.
Proposal 3. NR PDCP receive operation including reordering and duplicate detection is reused for sidelink.

Proposal 4. PDCP entity for sidelink always maintains SN and HFN. 

Out-of-order delivery
In NR, out-of-order delivery is supported. The motivation is that there exist some applications that reordering is not useful or performed by application layer's jitter control function. Basically, the reordering function requires storing of some PDUs and it increases the latency. Especially, for safety traffic, this unnecessary buffering delay could be dominant component of the total latency. Therefore, the transmitter may need to decide whether out-of-order delivery is needed or not, by considering the latency performance or service type. However, it seems not clear how to configure or activate out-of-order delivery at V2X receiver when sidelink is used. 

Proposal 5. Study how to support out-of-order delivery in V2X.
Reception from the middle of broadcast
In sidelink broadcast, some UE can receive data from the middle of broadcast data stream (i.e. middle of SN space). It could happen when the UE came back to the coverage due to the mobility or UE starts V2X communications during the broadcast. This can be a main difference of broadcast where the transmitter does not know how many or which specific UEs participates in the reception. In LTE rel-15 V2X, it was discussed and update of state variables was agreed. We can consider the similar solutions. 

Proposal 6. Study how to support reception from the middle of broadcast.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. ROHC is supported for sidelink. 
Proposal 2. PDCP duplication is supported for sidelink.
Proposal 3. NR PDCP receive operation including reordering and duplicate detection is reused for sidelink.

Proposal 4. PDCP entity for sidelink always maintains SN and HFN. 

Proposal 5. Study how to support out-of-order delivery in V2X.

Proposal 6. Study how to support reception from the middle of broadcast.
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