
3GPP TSG RAN Meeting #83                                                                                RP-190307
Shenzhen, China, March 18-21, 2019

Source:	CATT
[bookmark: Title]Title:	Views on Rel-16 NR V2X WI scope
[bookmark: Source]Agenda Item:	9.3.4
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
During NR V2X study, RAN WGs had identified technical issues and solutions in the sidelink system design to support advanced V2X service, which were captured in TR38.885[1]. Considering only 5 working group meetings for Rel-16 NR V2X WI, the scope of the V2X WI needs to be down selected from the aspects identified during NR V2X SI phase. 
In this contribution, we will share our considerations on Rel-16 NR V2X WI scope.
Discussion
The V2X system design for FR2 is not well studied in NR V2X SI.   It would be better to focus on the design aspects for FR1 in Rel-16 NR V2X WI.   FR2-related feature could be left for future release.
Proposal 1: Rel-16 NR V2X WI should focus on the design aspects for FR1. FR2-related feature could be left for future release.
Physical layer procedure for NR sidelink
NR V2X supports unicast, groupcast and broadcast services in NR sidelink.  The general procedures of NR sidelink operation in supporting different types of services were not well identified during the study item. However, the sidelink physical layer procedures for unicast and groupcast were studied, they are sidelink HARQ operation for unicast and groupcast, sidelink CSI acquisition for unicast, and sidelink open loop power control for unicast. 
· Sidelink HARQ operation
Sidelink HARQ operation provides the time diversity and early termination gain to meet the reliability requirements of advanced V2X service. Comparing with blind retransmission, the early termination can potentially improve the resource efficiency in good channel situation with the additional overhead of HARQ-ACK.   The sidelink HARQ operation could be supported for unicast and groupcast if the overhead of HARQ-ACK is minimized.   
· Sidelink CSI acquisition
The CSI acquisition is to support the link adaptation. The link adaptation is to have the MCS adaptation to the variation of the fading channel, which is captured by the channel state information (CSI).  The CSI acquisition can be obtained through CSI feedback or channel reciprocity. The CSI acquisition through CSI feedback requires the transmit UE to transmit CSI-RS periodically in order for receive UE to measure the CSI reliably.   The co-channels interference in sidelink varied in time due to the mobility of the interference sources. The time-varying interference would be very challenged to be estimated accurately. The interference estimation would not be accurate regarding it is derived from the channel reciprocity or CSI feedback. The link adaptation gain from CSI feedback over channel reciprocity is not clear.   The overhead of CSI-RS and the CSI feedbacks are significant.  The CSI acquisition through CSI feedback should be de-prioritized in Rel-16 V2X WI.   
· Sidelink power control
The sidelink power control is mainly used to control the co-channel interference to the sidelink communication of neighboring clusters and meet the QoS target of the specific service. The neighboring clusters of the sidelink communication vary in time due to UE mobility. The control of the interference through sidelink power control might not be effective when the target area of the neighboring clusters change in time. Therefore, the sidelink power control should be de-prioritized in Rel-16 WI.   
Based on above analysis, CSI acquisition through CSI feedback and sidelink power control should be de- prioritized.   
Proposal 2: Sidelink HARQ operation could be supported in Rel-16 NR V2X WI.  CSI feedback and sidelink power control shall be de-prioritized in Rel-16 NR V2X WI. 
Proposal 3: Only one PSFCH format is supported to carry sidelink HARQ ACK feedback in Rel-16 NR V2X WI. 
Resource allocation for NR sidelink transmission
NR V2X has identified the following two sidelink resource allocation modes for NR sidelink transmission during the study:
· Mode 1: BS schedules SL resource(s) to be used by UE for SL transmission(s), including gNB control NR sidelink, and eNB control NR sidelink. 
· Mode 2: UE autonomously determines the SL transmission resource(s) within SL resources (pre)-configured by BS/network.    4 sub-modes are studied in NR V2X SI as follows,
· 2a)  UE autonomously selects SL resource for transmission - Sidelink sensing and resource selection procedures are performed in Mode 2a), including SPS-like and dynamic resource allocation mechanism to adapt 
· 2b)  UE assists SL resource selection for other UE(s), a functionality which can be part of a), c), d)
· 2c)  UE is configured with NR configured grant (Type-1 like) for SL transmission
· 2d)  UE schedules SL transmissions of other UEs
There are too many options in sidelink resource allocation. Only one Mode 2 resource allocation should be prioritized in Rel-16 WI.   
Proposal 4: In resource allocation mode 2, mode 2a) is prioritized in Rel-16 NR V2X WI.
In-device coexistence between LTE V2X and NR V2X
NR V2X is designed as the complement to LTE V2X in supporting advanced V2X services and support interworking with LTE V2X.  NR V2X and LTE V2X would operate in dual-connectivity. The in-device coexistence solution needs to be specified in the first release of NR V2X and provide a clear guidance for automobile industry on the joint operation of LTE V2X and NR V2X.  Furthermore, the coexistence mechanism shall minimum the impacts to BSM service delivery, which is carried by LTE PC5.
Proposal 5: In-device coexistence between LTE V2X and NR V2X shall be specified in Rel-16 NR V2X WI, and minimizing the impacts to BSM service delivery, which is carried by LTE PC5.
NR Uu enhancement
DL broadcast/multicast in Uu is beneficial to support advanced V2X service. Broadcast or multicast communication is not yet supported in NR Uu. NR V2X should not support DL broadcast/multicast in Rel-16 NR V2X WI.
Proposal 6: DL broadcast/multicast in NR Uu is not specified in Rel-16 NR V2X WI.
Resource coordination
In V2X sidelink communication, different NG-RAN nodes will allocate/configure the resource/resource pool used for V2X communication, if there is no sidleink resource/interference coordination between NG-RAN nodes, there are potential resource collision and strong co-channel interference which will degrade the V2X communication performance. Especially in Uu crossing control sidelink cases, e.g. LTE Uu control NR sidelink, NG-eNB shall get the resource configuration information of NR sidelink from neighboring gNB, then it can correctly scheduling/configure the resource used for NR sidelink transmission. 
Proposal 7: Resource coordination between NG-RAN nodes shall be specified in Rel-16 NR V2X WI.
Proposed Rel-16 NR V2X WID scope
Based on the preceding discussion we provide our recommendations on Rel-16 NR V2X WI work scope.
	The objective of this work item is to specify radio solutions that are necessary for NR to support advanced V2X services:
1. Specify unicast, groupcast, and broadcast in sidelink for advanced V2X services in one (pre-)configured SL bandwidth part in a carrier
a) Specify blind retransmission 
b) Specify sidelink HARQ operation for unicast and groupcast.
2. Specify physical signals and physical channels for NR sidelink
a) Flexible physical layer structure to support diverse QoS requirements of advanced V2X services.
3. Specify synchronization mechanism.
4. Specify resource allocation/configuration mechanism, including resource/resource pools allocated/configured via NR Uu and LTE Uu, envisioned minimizing impacts to LTE specification
a) Mode 1: BS scheduling NR SL transmission.
b) Mode 2: UE determines SL transmission resource, prioritized mode 2a) specification. 
5. Specify ‘non-co-channel’ in-device coexistence between LTE and NR sidelink with minimizing the impacts to the BSM(carried in LTE PC5) service.
6. QoS management.
7. Specify L2/L3 protocols, including
a) PC5-U in sidelink, including  MAC, RLC, PDCP, SDAP
b) [bookmark: _GoBack]PC5-C in SL unicast and groupcast communication
c) RAT selection for SL broadcast communication. 
8. Network solutions to support NR sidelink, including
a) Resource coordination between NG-RAN nodes for V2X sidelink communication
9. Tx/Rx RF requirements and RRM core requirements in RAN4. 


Conclusion
In this contribution, we discuss about the work scope for Rel-16 NR V2X WI, particularly, we have following proposals:
Proposal 1: Rel-16 NR V2X WI should focus on the design aspects for FR1, FR2-related feature could be left for future release.
Proposal 2: Sidelink HARQ operation could be supported in Rel-16 NR V2X WI.  CSI feedback and sidelink power control shall be de-prioritized in Rel-16 NR V2X WI. 
Proposal 3: Only one PSFCH format is supported to carry sidelink HARQ ACK feedback in Rel-16 NR V2X WI. 
Proposal 4: In resource allocation mode 2, mode 2a) is prioritized in Rel-16 NR V2X WI.
Proposal 5: In-device coexistence between LTE V2X and NR V2X shall be specified in Rel-16 NR V2X WI, and minimizing the impacts to BSM service delivery, which is carried by LTE PC5.
Proposal 6: DL broadcast/multicast in NR Uu is not specified in Rel-16 NR V2X WI
Proposal 7: Resource coordination between NG-RAN nodes shall be specified in Rel-16 NR V2X WI..
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