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1. Introduction
In this paper, we discuss the PDCP PDU format that should be used for NR V2X sidelink communication, in particular regarding the need of SDU type field, SN size, and other issues.
2. Discussion
[bookmark: _Hlk16762198]For NR V2X, the PDCP design should be based on the LTE-V2X Sidelink PDCP PDU format design, which reused Rel-12/13 LTE ProSe PDCP design. This design supports two different cast types, one-to-one and one-to-many. The only change introduced in Rel-14 and Rel-15 LTE-V2X Sidelink PDCP PDU format design is to set PGK Index and PTK Identity to "0" (by setting all bits of PGK index, PTK Identity field to zeros). This exception is introduced because ciphering is not needed at PDCP layer for LTE-V2X sidelink communication (based on SA3 conclusion).
The PDCP format defined for LTE Sidelink communication is as shown in the two figures below (referred from Figure 6.2.10.1 and Figure 6.2.10.2 in 3GPP TS 36.323 [1]).  


Figure 1 	PDCP PDU format for one-to-many LTE SLRB  


     
Figure 2	 PDCP PDU format for one-to-one LTE SLRB 
The difference between ProSe unicast communication and ProSe multicast/broadcast is that different security related fields are used. For one-to-many communication, the network (ProSe Key Management Function, i.e., PKMF) provisions PGK and PTK for each group via the PC3 interface, and the transmitter UE needs to indicate the PTK identity and last 5 bits of the PGK ID to identify the key used in protecting the ProSe one-to-many communication
There is ongoing discussion in SA3 about whether to reuse the security architecture designed for LTE ProSe for NR V2X work. Until that discussion is completed, RAN2 cannot finalize the PDCP PDU format Security-related fields. 
Security-related fields of PDCP PDU format are finalized based on SA3 feedback.
The SDU type is inherited from the LTE ProSe sidelink design. In LTE ProSe, there is no AS-layer design of unicast, so ProSe one-to-one communication is on top of the AS-layer broadcast. For this reason, the SDU type is needed to multiplex and de-multiplex different protocols above PDCP. In NR V2X unicast communication over PC5, PC5-RRC is used. Thus, the more appropriate way to distinguish different types of traffic is at the logical channel level, configured during PC5-RRC bearer setup procedure. Different traffic (e.g., RRC vs PC5-S) shall be in different logical channels. As PC5-RRC is not available for groupcast and unicast, the SDU type field is still needed for those cases. 
SDU type is still needed for NR V2X PDCP for groupcast and broadcast, unicast.
Regarding the PDCP SN Size, In LTE sidelink design a 16-bit SN is used at PDCP layer (as shown in Figure 1 and Figure 2). However, in NR design, there are new options proposed. As discussed in the RAN2 email discussion, the following three options are considered:
1) 12-bit SN size
2) 16-bit SN size
3) 18-bit SN size
To simplify UE implementation, it is recommended to support only one SN size.
[bookmark: _Hlk16667606]RAN2 only support only one PDCP SN length for NR V2X.
For a given PDCP RTT (e.g. 50ms), the PDCP SN length determines the maximum data rates can be achieved. For example, a 50ms RTT is an expected average latency for V2X sidelink communication because it is an average between 0ms and 100ms reservation interval (commonly used in V2X simulation assumptions). For 50ms RTT, an 18-bit SN will support a bit rate up to 31Gbps, while the 12-bit SN can only support 1/64 of such a rate, which is less than 500Mbps. SA1 WG has already specified a set of KPIs for different types of V2X applications. For the sensor sharing use case, KPIs for NR V2X requirement can be found in the table below (Table 5.4.1 in 3GPP TS 22.186 [3])
	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message /Sec)
	Max 
end-to-end
latency
(ms)
	Reliability (%)
	Data rate (Mbps)
	Min required communication range (meters)

	Scenario
	Degree
	
	
	
	
	
	
	

	Sensor information sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-001]
	1600
	10
	100
	99
	
	1000

	
	Higher degree of automation
	[R.5.4-002]
	
	
	10
	95
	25
(NOTE 1)
	

	
	
	[R.5.4-003]
	
	
	3
	99.999
	50
	200

	
	
	[R.5.4-004]
	
	
	10
	99.99
	25
	500

	
	
	[R.5.4-005]
	
	
	50
	99
	10
	1000

	
	
	[R.5.4-006]
(NOTE 2)
	
	
	10
	99.99
	1000
	50

	Video sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-007]
	
	
	50
	90
	10
	100

	
	Higher degree of automation
	[R.5.4-008]
	
	
	10
	99.99
	700
	200

	
	
	[R.5.4-009]
	
	
	10
	99.99
	90
	400

	NOTE 1: This is peak data rate.
NOTE 2: This is for imminent collision scenario.



Table 1	Performance requirements for extended sensors
Based on the table, we can see that there are certain use cases where data rate requirements are beyond 1000Mbps. Thus, 12-bit SN size is insufficient to support those use cases. In addition, the NR Uu PDCP design has adopted an 18-bit SN length. While the final selection from the two options of 16-bit and 18-bit size can be decided when all security-related fields are determined, (considering the length of other fields and align eiihcckgbjidgrelkihhlucuvuejtdhkcbviecbbhrkj
with octet boundary), we believe it is preferable to align with the NR V2X PDCP designIt is therefore proposed to have a working assumption that PDCP SN should have a length of 18-bits.
RAN2 agrees a working assumption of a PDCP SN length of 18-bit.

3. Conclusion

In this contribution, we discuss the PDCP PDU format for NR V2X. The following is proposed: 
1. Security-related fields of PDCP PDU format are finalized based on SA3 feedback
1. SDU type is still needed for NR V2X PDCP for groupcast and broadcast, unicast
1. RAN2 only support only one PDCP SN length for NR V2X.  
1. RAN2 agrees a working assumption of a PDCP SN length of 18-bit.
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