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1. Introduction
In RAN working groups, the design of new NR sidelink interface to support advanced V2X use cases was extensively studied according to SID [1]. As an outcome, a technical report which captured evaluation results, design agreements and recommendations/conclusions is generated in [2]. Based on the progress reached in WGs during the SI phase, in this contribution we provide some discussions and suggestions on the scope for the follow-up Rel-16 NR-V2X WI until December 2019.
2. Discussion
NR-V2X study scope was very comprehensive, in which it included all sidelink broadcast, groupcast, and unicast transmission types, all FR1 and FR2 numerologies supported in Uu, and sidelink control from both NR and LTE RATs with an aim of supporting all advanced V2X use cases defined in SA1. Since this will be the first 3GPP release to introduce sidelink communication into NR radio access technology, many design options in all technical areas were considered during the SI phase. In order to make progress, more than usual extra time was necessary for complex discussions and spent on overly optimized and sophisticated solutions. 
In our view, it is essential for the first version of NR sidelink design to be solid (reliable and flexible use for all SL transmission types), robust (to be able to function in all channel environments and support different QoS levels), and forward compatible in such a way that it can be easily extended for inclusion of more advanced features in the future. At the same time, it should not require all the fancy bells and whistles to make it work. In order to complete the first design within a very challenging timeframe (5 WG meetings) until function freeze deadline by December 2019, it is necessary to consider limiting sidelink designs to a manageable scope. This would allow more focused discussions on the fundamental and essential features for NR sidelink, and for a high quality of standards work to take place.
Some basic principles in our view that should be applied in refining the WI scope in Release 16:
· Designs and functionalities that are essential for proper operation of NR sidelink communication to support advanced V2X use cases (with an exception of remote driving)
· PHY channels, structures, resource pools, synchronization, basic transmission schemes, resource allocation methods (for IC, PC, and OOC)
· Avoid features that requires significant changes to LTE specifications. Especially for features that has not had any or sufficient studies done, practically introduce new operating mode in LTE-V2X, involve introducing new UE capability signalling at the LTE side, or not immediately required on the market in a near-term.
· Transfer Uu enhancements features could be possibly worked on under another Uu work item (e.g. eURLLC) to support advanced V2X use cases, similar handling as it was done in the SI for the remote driving use case.
· No additional work to optimise SL operation in FR2 until a clear indication or request of a FR2 band will be used or allocated for ITS.
· The WI scope should not allow to include new features or functionalities that have not been studied or well-studied during the SI phase or part of the four advanced V2X use case groups.
· Functions or features that are deemed necessary by operators for proper operation of NR sidelink within a network. (e.g. group management)
During the SI phase, some advanced features for NR sidelink to support V2X communication that aimed to optimise performance should perhaps be reconsidered for introduction in Release 17 instead. Some of these features include:
1. CSI reporting up to 4 ports in FR1: Discussion of this link adaptation feature in the WG has been limited to SL unicast and FR1 only at this stage. There was divergence of views from companies on the usefulness of this feature, especially on which reporting metric to use. In addition, some concerns of the complexity and amount of standards work around CSI framework were also raised, for which it would involve defining a new sidelink RS, resource mapping and feedback periodicity and CH design. The motivation of supporting up to 4 ports was also unclear, since it has been agreed at most 2 Tx will be used in FR1.
2. Multi-stage control signalling: To our understanding the intention of this feature is to improve sidelink control performance in each stage by splitting control information and deliver them in different stages. But at a cost of increasing UE processing complexity of twice decoding the control signalling and at the same time increasing the latency of decoding/obtaining all necessary control information before the associated data channel can be processed. Such concept is not new and has been discussed since LTE Release 8 and in different WIs, but never adopted.
3. HARQ feedback in groupcast: It is well-understood the purpose and benefits of HARQ feedback for unicast over Uu interface. For groupcast over sidelink, the same benefits may be provided as well, but at a cost of standards efforts of defining procedure and necessary feedback channel, RS and resource mapping in a slot and within a pool. Alternatively, the already agreed scheme of blind retransmissions (similar in LTE-V2X) could be used.
4. Sidelink power control: OLPC is already supported in LTE-V2X for UL protection. It is beneficial to continue support this in NR-V2X and also extended to groupcast and unicast. However, to further utilize this feature in the groupcast would require much more signalling work and UE procedures compared to the case of unicast.
5. Beam management in FR1 and FR2: Although is has been concluded that panel selection as a simple beamforming and management scheme for improving the communication range in FR2, but very limited studies had been conducted and discussions carried out during the SI phase.
6. Non-SLSS synchronization: A feature intended to reduce UE complexity to achieve/maintain SL synchronization based on a SL RS transmitted by surrounding UE(s). It is understood that the SL RS can be the existing SL-DMRS and it requires no standards effort. Perhaps except for a performance requirement and test case in RAN4.
Based on the above status and considerations on some of advanced features for NR sidelink, we make following proposals.
Proposal 1: The introduction of following features could potentially be limited to certain operations
· HARQ feedback for SL unicast
· Open-loop power control for sidelink broadcast, groupcast and unicast (as agreed)
· Non-SLSS synchronization (no new SL RS to be introduced to support this feature, e.g. requires no standards support)

Proposal 2: The following advanced features for sidelink could be reconsidered in the next release (Rel-17)
· CSI reporting for unicast (possibly groupcast) in FR1 and FR2
· HARQ feedback for SL groupcast
· Closed-loop power control for unicast
· Beamforming / beam management in FR2
· TBD: Multi-stage control signalling
3. Conclusion

In this contribution, we discussed about basic principles of defining the scope for the follow-up WI for NR-V2X and identified several technical solution areas what could potentially be introduced in a later release (Release 17). In summary, we propose the followings:
Proposal 1: The introduction of following features could potentially be limited to certain operations
· HARQ feedback for SL unicast
· Open-loop power control for sidelink broadcast, groupcast and unicast (as agreed)
· Non-SLSS synchronization (no new SL RS to be introduced to support this feature, e.g. requires no standards support)

Proposal 2: The following advanced features for sidelink could be reconsidered in the next release (Rel-17)
· CSI reporting for unicast (possibly groupcast) in FR1 and FR2
· HARQ feedback for SL groupcast
· Closed-loop power control for unicast
· Beamforming / beam management in FR2
· TBD: Multi-stage control signalling
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