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1 Introduction

In the RAN #80 meeting, a new SID for NR-V2X was approved and the following is one of the study objective [1]:

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 group-cast 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
In this contribution, we discuss the techniques which needs to be studied for L23 protocols.
2 Discussion
2.1 General UP / CP stack
In LTE, the L2 protocol is defined as follows:
· For user plane, the stack is MAC/RLC/PDCP, which is used to carry both IP and non-IP based data;

· For control plane, the stack is MAC/RLC/PDCP for PC5-S (which is only defined for ProSe but not for V2X), which is used as the main protocol for connection management. And RRC is also used, but only for SBCCH, which is transmitted on RLC TM directly.
Based on that, the problem is what additional feature should be considered in NR-V2X to bring benefit.
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Figure 1 L2 protocol for user and control plane in LTE

For NR-V2X, LTE-stack could be a start point. And as discussed in [2], PC5-S can be a starting point for the connection management, unless later a RRC-based solution is required.

Proposal 1 Use LTE-stack for PC5 as a start point for NR-V2X study.
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Figure 2 L2 protocol for user and control plane in NR, and integration with LTE
Furthermore, the possibility of making use of both LTE-leg and NR-leg can be considered, motivated in the similar way for split-bearer as in Uu-interface, i.e., for throughput and/or robustness improvement.

Proposal 2 Include the sidelink split bearer into the study.

2.2 PDCP
The following is a table which summarize the difference between LTE and NR PDCP, as an output of discussion for Uu interface.

Table 1 Comparison between LTE and NR PDCP

	
	LTE
	NR

	Out-of-order delivery to upper layer
	No
	Yes (configurable)

	Integrity Protection
	CP only
	CP and UP

	Maximum SDU size
	8188 Byte
	9000 Byte

	SN Length
	5/7/12/15/16/18
	12/18

	PDCP behaviour
	SN based
	COUNT based

	PDCP status report
	FMS
	FMC

	Inter-RAT support
	Cannot be deployed on top of NR-RLC
	Can be deployed on top of LTE-RLC


It would be beneficial to take the related progress on NR-PDCP for Uu interface into account for NR-PDCP for sidelink as well.
Proposal 3 For PDCP of NR-V2X, include the following aspects into the study: out-of-order delivery to upper layer, increased size for maximum SDU, SN length, PDCP behaviour based on COUNT, PDCP status report.

2.3 RLC

The following is a table which summarize the difference between LTE and NR PDCP, as an output of discussion for Uu interface.

Table 2 Comparison between LTE and NR RLC

	
	LTE
	NR

	Concatenation
	Yes, so with LI
	No, so without LI

	Out-of-order delivery to PDCP
	No
	Yes

	SN for UMD PDU
	Yes
	No for complete PDU

	Inclusion of NACK range in status report
	No
	Yes

	Pre-processing
	No
	Yes

	SN Length
	10 bits or 16 bits (configurable) for AMD PDU and AMD PDU segments. 5 bits or 10 bits (configurable) for UMD PDU.
	12 bits or 18 bits (configurable) for AMD PDU. 6 bits or 12 bits (configurable) for UMD PDU.

	SO Length
	15 bits or 16 bits (configurable).
	16 bits


It would be beneficial to take the related progress on NR-RLC for Uu interface into account for NR-RLC for sidelink as well.

Proposal 4 For RLC of NR-V2X, include the following aspects into the study: removing concatenation, out-of-order delivery to PDCP, removing SN for UMD PDU, Pre-processing, SN length, SO length.

2.4 MAC

The following is a table which summarize the difference between LTE and NR MAC, as an output of discussion for Uu interface.

Table 3 Comparison between LTE and NR MAC

	
	LTE
	NR

	MAC PDU structure
	MAC sub-headers are placed in front of the whole MAC PDU
	MAC sub-headers are placed immediately in front of the corresponding MAC SDUs

	LCP
	No further filtering based on grant characteristic
	Further filtering via numerology, PUSCH duration, cells, type-1 grant

	SR
	Single SR configuration
	Multiple SR configuration

	BSR
	4 LCG, 6-bit BS
	8 LCG, 5/8-bit BS

	Flexible timing
	No, fixed to be n+4
	Flexible timing from DCI to DL/UL-data, from DL-data to A/N

	BWP support
	No
	Yes


It would be beneficial to take the related progress on NR-MAC for Uu interface into account for NR-RLC for sidelink as well.

Proposal 5 For MAC of NR-V2X, include the following aspects into the study: new MAC PDU structure, LCP enhancement, SR/BSR enhancement and BWP support.
Proposal 6 Agree the TP in Annex.

3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
Use LTE-stack for PC5 as a start point for NR-V2X study.
Proposal 2
Include the sidelink split bearer into the study.
Proposal 3
For PDCP of NR-V2X, include the following aspects into the study: out-of-order delivery to upper layer, increased size for maximum SDU, SN length, PDCP behaviour based on COUNT, PDCP status report.
Proposal 4
For RLC of NR-V2X, include the following aspects into the study: removing concatenation, out-of-order delivery to PDCP, removing SN for UMD PDU, Pre-processing, SN length, SO length.
Proposal 5
For MAC of NR-V2X, include the following aspects into the study: new MAC PDU structure, LCP enhancement, SR/BSR enhancement and BWP support.
Proposal 6
Agree the TP in Annex.
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5 Annex

	CHANGE START


5.1.4
L2/L3 protocols
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Figure 5.1.4-1 L2 protocol for user and control plane in NR, and integration with LTE

NR-V2X use LTE-stack for PC5 as a start point, as shown in Figure 5.1.4-1, where the sidelink split bearer should be studied.
Furthermore, the following detailed features for each layer should be further studied:

· PDCP: out-of-order delivery to upper layer, increased size for maximum SDU, SN length, PDCP behavior based on COUNT, PDCP status report.

· RLC: removing concatenation, out-of-order delivery to PDCP, removing SN for UMD PDU, Pre-processing, SN length, SO length.

· MAC: new MAC PDU structure, LCP enhancement, SR/BSR enhancement and BWP support.
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