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1 Introduction

In RAN2#104, the following agreements have been reached

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.
In this contribution, we discuss the left issues on UP protocol design.
2 Discussion
2.1 PDCP behaviour and PDU format
First of all, it is preferred to reuse the PDCP procedure defined for Uu as much as possible, and the behaviour that is specifically for sidelink can be identified after security aspects are clarified.
Proposal 1 Use TS 38.323 section 5.2.1 (transmit operation) and section 5.2.2 (receive operation) as the baseline for sidelink PDCP. RAN2 further discuss the specific operation for sidelink.
One issue is whether PDCP layer behave the same way as in broadcast. In RAN2#103bis, it was agreed that

·  For Q2, agree that set Last_Submitted_PDCP_RX_SN to x-1/4 SN window, Next_PDCP_RX_SN to x + 1.

While this thing is not needed for unicast, because the connection has to be maintained during the whole session, so that the initialization of PDCP variable can be similar to UL/DL case.
Proposal 2 PDCP variable initialization for unicast SL reuses PDCP behaviour defined for UL/DL. 

Proposal 3 PDCP variable initialization for group-cast and broadcast SL reuses PDCP behaviour defined for LTE V2X. 

For the PDCP format, looking back into LTE design, the design is more coupled with security algorithm design, i.e., according to TS 33.303, for one-to-one communication
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Figure-6.5.6.4-1:- Security: contexts- of the-PDCP| header-for-one-to-one: communications.




And for one-to-many communication:
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In terms of signalling between the UEs to transfer the relevant security information, e.g to indicate the correct PTK to
useto calculate PEK, the-hearler ofthe PDCP packet for user plane datashall contain the 5 leastsignificant bits ofthe-
PGK Identity, PTK Identity and Counter. Thisis illustrated in figure 6.2.3.6.2-1 ¢
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Figure 6.2.3.6.2-1: Security aspects:of the PDCP-packet for user plane data~




And therefore, RAN2 define the following PDCP PDU format as follows:
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Figure 1 PDCP PDU format for SLRB (upper: one-to-one, lower: one-to-many)

Observation 1 In LTE, the PDCP PDU format is designed taking SA3 input into account.
The SA3 work has been triggered by the SA2 LS, in S2-1812896
During the study phase, SA2 had identified the follow questions regarding security aspects, and would like to obtain some feedback from SA3:

- A unicast solution was developed by SA2 as documented in clause 6.11 of TR 23.786. SA2 would like to know if SA3 sees a need to provide link layer protection for the unicast connection, and if there is any security measure to be developed to protect the V2X traffic, including privacy protection. 

- A group communication solution was developed by SA2 and documented in clause 6.21 of TR 23.786. SA2 would like to know if SA3 considers link layer protection necessary for the group communication traffic.      

In other words, until SA3 feedback with a YES to the two questions above, detailed follow-up operation can be proceeded by RAN2/SA2.
Proposal 4 For PDCP PDU format, RAN2 can progress after SA3 feedback on the LS.
2.2 PDCP duplication
Based on the WID description

For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception.
Therefore, the duplication functionality is not needed to be considered in Rel-16.

Proposal 5 No PDCP duplication functionality in Rel-16.

3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
In LTE, the PDCP PDU format is designed taking SA3 input into account.


And thus we propose:
Proposal 1
Use TS 38.323 section 5.2.1 (transmit operation) and section 5.2.2 (receive operation) as the baseline for sidelink PDCP. RAN2 further discuss the specific operation for sidelink.
Proposal 2
PDCP variable initialization for unicast SL reuses PDCP behaviour defined for UL/DL.
Proposal 3
PDCP variable initialization for group-cast and broadcast SL reuses PDCP behaviour defined for LTE V2X.
Proposal 4
For PDCP PDU format, RAN2 can progress after SA3 feedback on the LS.
Proposal 5
No PDCP duplication functionality in Rel-16.
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