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1	Introduction
During the RAN #78 and #79, a new study on NR V2X had been extensively discussed on main aspects of technique scope, starting time and target. Between RAN #79 and the coming RAN#80, there is a on-going email discussion [NR V2X] Phase 2 of the email discussion organized by the indicated moderator to collect and moderate views from companies about the selected issues raised for NR V2X study on the second round. In this contribution, our views on the NR V2X study are further presented and clarified to facilitate the further discussion and possible conclusion on scope and timeline of NR V2X study.
2.		Discussion
The questions and issues raised in the email discussion well reflect the main discussion points during the planery and RAN WGs. 
· Rational and Principle
There is no doubt that the outcome from SA1’s study on new use cases for advanced V2X servcices is a drive to the technical study/design based on a new interface. Compared with those new use case categories, most of use cases studied and specified on in Rel-14 are so called BASIC safety-related traffic or Road Safety, transmitting Basic Safety Message (BSM) and targeting use cases of, e.g. Forward Collision Warning, Control Loss Warning, Pre-crash Sensing Warning and etc. in [1] but not limited to these use cases. 
From our understanding, it is not really necessary to develop features targeting to the same use cases repeatedly/redundantly, while the usage situation would be different in countries, regions considering implementation, regulators and etc. in reality. When Rel-14 LTE based V2X is implented in one country/region, it will be inevitably to lead to backward compability issue to any further new desgin. It seems much more important for V2X since manufacture of vechicles faces long-life produces which may not be update for a decade. So the principle agreed in RAN planery “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” is full supported by us and that should be the principle we will follow first of all. It does not imply NR V2X techniques themselves cannot support those use case though. When the techniques are good enough to meet the higher requirements, they may natrually support the basic safety (Note: it will not form a specific target for NR V2X). But the design/implentation should provide a way that NR V2X users can well communicate with R14 LTE-based V2X users for Road Safety, e.g. two modes inside one device, or NR V2X UE supporting LTE-like transmission/reception. Although there may be coutries/regions who may not deploy R14 at all, the ”moving” charateristics of vehicle still requires supporting roaming. 
· Organisational timeline
It is also important to well organise the whole study item before it starts. From the technique scopes collected from involved companies and requirements from SA1 and industry, it is found that a tremendous study would be needed. Particularly, when a new interface is applied, some of previous evaluation results and investigations will be updated or re-done to match those new use cases and requirements. A rush into a normative work without an overall consideration may cause risky results. While the study is sufficient, following 3GPP’s general process, it will be natural to develop the necessary normative work whose scope will be clear by that time.
In the past RAN WGs meetings, work on phase 2 V2X WI (LTE-based V2X Rel-15) and study on evaluation methodologies for NR V2X were completed on time while they need further approval in RAN plenary. It seems ready to start this new study on phase 3 V2X SI (NR V2X). It is possible to achieve allocated TUs since August 2018, although maintainance work on Rel-15 (NR) will keep going for a while. Considering above, 18 months of Study Item would be more reasonable with further sufficient investigation for potential followed WI when ’interim’ conclusion is available and objectives which companies are interested.
· Technical Scope
The following technical aspects are essitial to be studied from our perspective [2]:
Uu: Evaluate the feasibility for Rel-15 NR-Uu Unicast transport mechanism to meet the requirements of the advanced V2X services in terms of latency, reliability, data rate, mobility, capacity and coverage. Based on the findings, study the potential enhancements. Duplication to the ongoing NR study/work items should be avoided.
Sidelink: study and identify technique soluations to meeting the requirements from SA1
· Study the support of sidelink Unicast, Sidelink Groupcast and Sidelink Broadcast
· Study NR sidelink physical layer structures and procedure
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism, incl. configuration and management via LTE Uu or NR Uu interfaces
· Study sidelink L2/L3 protocols
Uu based sidlink scheduling: Scenarios during the study should include NR sidelink operations in NR coverage/connectivity, in LTE coverage/connectivity and out of network coverage, and LTE sidelink operations in NR coverage.
RAT selection: Study mechanism to flexibly select the suitable Radio Access Technology among Rel-14 LTE-V2X, Rel-15 LTE-V2X and NR-V2X according to the V2X service(s), where basic safety applications (i.e. targeting use cases defined in TR22.885) are delivered over Rel-14 LTE-V2X, and advanced V2X applications (i.e. targeting use cases defined in TR22.886) are delivered over Rel-15 LTE-V2X and NR-V2X
QoS mangement: Technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2
Relay/Range extension solutions: To fulfill coverage enhancement according to SA1’s additional NR requirements, the following shall be included
· NR-Uu Unicast delivery by integrating sidelink and Uu access through UE-NW relaying to enhance cell-edge performance for both V2X traffic and cellular traffic
Coexistence: Study coexistence within the same carrier between LTE Uu and NR sidelink, between NR Uu and NR sidelink. Also study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms being defined.
There were extensive discussions on whether LTE V2X and NR V2X could be co-channel and if so, how the coexistence issue could be solved. From long-term experiences of deployment of technique generation, one country/region normally allocates frequency spectrum according to new traffic trend emergence. On one hand, it helps market develop socio-technical evolution with potential new use case, application and subsequencly traffic growth; and on the other hand, it can better avoid some coexistence issues at vey beginning. So at least, at current stage, we do not suggest developing work on co-channel cases which may take much unnecessary time. The coexisitence scenario should focus on the case that NR and LTE sidelink work on different carriers/bands.
Also, one may raise the issue of common band/channel between NR sidelink and potential other non-cellular RATs. It may not be entirely within the scope of 3GPP. From the previous experience in the SI/WI of D2D and V2X, it will be hard to develop the study efficiently in 3GPP RAN WGs. It is suggested not including this aspect in this study item, which may be discussed in future.
Sidelink frequency: For sure, <10GHz is definitely part of study for its expected better performance, coverage, while mmWave (e.g. licensed band below 52.6GHz) should also be studied which can provide much bandwidth to fulfill the high throughput from SA1’s requirement and help further study on assistance on relaying for cellular traffic.
Positioning: There was proposal for V2X positioning to be studied in this study item. We also recogonize the higher accuracy is required in some of use cases. However framework of positioning is under discussion in 3GPP. It is suggested that NR V2X positioning can be postponed until there is a completion of the positioning framework and general sidelink study(within phase 3 V2X study). We believe it will well help the further investivation of NR position technology.
Also, it is noted that although this V2X study item may target some of advanced use cases which would not be supported by phase 1 LTE-based V2X, forward capatibility should be taken into accout for the overall design on NR V2X, which can provide flexibility to support future use cases and more scenarios.
3	Conclusion
In this contribution, we provide CATT’s views on the NR V2X study which mainly further clarify and discuss in the provious RAN planery meetings and the going email discussion, including principles, organisational timeline and the specific technique scope. We hope the views can be well considered in the RAN plenary and help it to make further conclusion and potential SID.
References 
[1] [bookmark: _Ref500259542]TR22.885 V14.0.0, Study on LTE support for Vehicle-to-Everything (V2X) services
[2] RP-172765, “New WID on study on V2X phase 3 based on NR”, CATT, Huawei, Ericsson

1

