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1. Introduction
Last meeting some UP functions for NR V2X were discussed in [1]. PDCP duplication has been agreed for further study.  Like the highlighted in yellow part. 
2:
RAN2 to study the potential L2 solutions for the QoS support of unicast and groupcast in NR sidelink (including HARQ feedback, ARQ (if RLC AM is supported), PDCP packet duplication, configured grants, etc.). 

In this contribution, we discuss what scenario should be supported for PDCP duplication in NR V2X.
2. Discussion
2.1 PDCP duplication leg number   

The Sidelink PDCP packet duplication is introduced as part of the LTE Rel.15 WI on 3GPP V2X. Sidelink PDCP packet duplication promises to improve the reliability of sidelink V2X packet delivery, and it turns to be particularly beneficial for those V2X services that require high reliability. In NR, the higher advanced V2X use cases is expected like highlighted in yellow part.  

	TSG RAN has already agreed in TR 38.913 that it is not intended for NR V2X to replace the services offered by LTE V2X. Instead, the NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X. At least from 3GPP RAN technology development standpoint, the focus and scope of NR V2X study is to target advanced V2X use cases. However, this does not imply that NR V2X capability is necessarily restricted to advanced services. It is clearly up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on the technology of choice for the services and use cases.


In [2], for URLLC in NR Uu, PDCP duplication with more than 2 copies are considered. 
	RP-182090
1) L2/L3 enhancements:

a) Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):

i) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.

ii) PDCP duplication with more than 2 copies leveraging (combination of) DC and CA, whereupon data transmission takes places from at most two nodes: assessment of the gains, and if beneficial, study the associated solutions. 

iii) Potential impacts of higher layer multi-connectivity as studied by SA2.


Based on the above observations, PDCP duplication with more than 2 copies in sidelink is also considered.
Proposal 1: PDCP duplication with more than 2 copies in sidelink should be  considered. 
2.2 PDCP duplication across different BWP 

NR system has the wider bandwidth than LTE in Uu interface, like 400M bandwidth in FR2. The BWP concept has been introduced in Uu interface for the wider bandwidth operation. In NR sidelink, the pools may be allocated in different BWPs of one carrier. As shown in the below figure 1, the resource pool1 is allocated in BWP1, the resource pool 2 is allocated in BWP2, one RLC leg can be mapped on the BWP1, another RLC leg can be mapped on the BWP2.
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Figure1: PDCP duplication in different BWP
Proposal 2: In NR sidelink, resource pools can be configured per different BWP of one carrier.
Proposal 3: PDCP duplication in different BWP of one carrier should be considered in NR sidelink.

2.3 PDCP duplication across different SL RAT

NR system has supported EN-DC in Uu interface, it means that PDCP duplication can be supported by LTE leg and NR leg together. In NR V2X, the pools may be allocated over LTE sidelink and/or NR sidelink. As shown in the below figure 2, the resource pool1 is allocated in LTE sidelink, the resource pool 2 is allocated in NR sidelink, one RLC leg can be mapped on the LTE, another RLC leg can be mapped on the NR.
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Figure 2: PDCP duplication in different SL RAT
Proposal 4: PDCP duplication across different SL RAT i.e., LTE sidelink and NR sidelink should be considered.

2.4 PDCP duplication across Uu and SL

The PDCP duplication can also be supported by NR Uu. In one way NR V2X the PDCP duplication can be supported by NR Uu and NR sidelink leg. As shown in the below figure 3, the resource pool2 is allocated in NR sidelink, one RLC leg can be mapped on the NR Uu , another RLC leg can be mapped on the NR sidelink. However if we support PDCP duplication by crossing Uu and SL it means that sidelink data has to be transferred to gNB firstly from the transmission UE and the gNB transfers the sidelink data to the receiving UE. It is quite complex and low efficient. We should down prioritize PDCP duplication across Uu and SL case.
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Figure 3: PDCP duplication cross Uu and SL
Proposal 5: We should give the low priority for PDCP duplication across Uu and SL case.
3. Conclusion
In this contribution, we ss. We give the below proposals.

Proposal 1: PDCP duplication with more than 2 copies in sidelink should be  considered.

Proposal 2: In NR sidelink, resource pools can be configured per different BWP of one carrier.
Proposal 3: PDCP duplication in different BWP of one carrier should be considered in NR sidelink.
Proposal 4: PDCP duplication across different SL RAT i.e., LTE sidelink and NR sidelink should be considered.

Proposal 5: We should give the low priority for PDCP duplication across Uu and SL case.
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