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1. Introduction
During the last quarter of Rel-16 5G V2X work in 2019, RAN1 had two working group meetings (RAN1#98bis, #99) and made some significant progress towards finishing all required RAN1 features according to the WID objectives in [1]. Although it was announced this work is considered to be completed from RAN1’s perspective at the end of the last meeting, but some considerable remaining details are still yet to be finalised in RAN1. In this contribution, we provide some working principles that RAN1 should adopt and discuss different options of how to complete the remaining work.
2. Discussion
2.1 The original time plan
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Figure 1: Original time plan for 5G V2X in Rel-16.
First of all, we recap the original time plan for the Rel-16 5G V2X work item in Figure 1, where 
· Functional freeze in RAN1 with all required CR approvals in RAN#86 (Dec’19)
· RAN2 has an extra quarter to complete all required signalling and protocol functionalities, and finalize all RRC parameters until RAN#87 (Mar’20)
· One quarter for ASN.1 review until RAN#88 (Jun’20)
· RAN4 to complete the core part (including RF, RRM and CSI) also by RAN#87 (Mar’20) and the performance part 6 months later by RAN#89 (Sep’20)
2.2 Topics of remaining work/details in RAN1
· PHY structure
· MIMO: 1- and 2-layer transmission scheme (for PSCCH, PSSCH, PSBCH)
· Remaining details of 1st stage SCI
· Details of 2nd stage SCI formats: contents, scrambling
· PSSCH DMRS in frequency domain: type 1 and/or type 2
· TBS determination
· Limited buffer rate-match (LBRM)
· …
· PHY procedure
· Tx power setting and power boosting for PSCCH, CSI-RS, PT-RS, etc.,
· SL-RSRP measurement: how to keep constant TX power during measurement
· Layer-2 transmission scheme
· Other remaining details for distance-based HARQ feedback
· Priority between PHY channels/signals
· …
· Synchronization
· TDD indication in PSBCH
· Tx power determination and power boosting (P-SSS, S-SSS, PSBCH)
· …
· Mode 1 RA
· DCI contents for DG/CG, such as destination ID, cast type, etc.
· Number of TB transmitted for CG resources per period
· Details of SL feedback report to gNB
· Multiplexing of SL feedback report within one HARQ codebook.
· Remaining details of LTE Uu controlling of NR SL (DCI design)
· …
· Mode 2 RA
· Handling of reserved but unused resource
· Resource (re)selection procedure: resource exclusion procedure details, whether/how to use SL feedback info, pre-emption triggering conditions and resource re-evaluation details, SL feedback based resource selection
· …
· QoS management / congestion control
· Mechanism to determine/restrict transmission parameter settings
· …
2.3 Handling of remaining work/details in RAN1
The continuation and handling of the Rel-16 5G V2X work in RAN1 should be carefully considered by taking into account of potential impacts to the remaining RRC work in RAN2 and the planned closure of the WI by RAN#87 (Mar’20). Since NR sidelink will most likely be enhanced in Rel-17 and the same group of experts will need to work on both the completion of the Rel-16 work and the new Rel-17 enhancement work, the following principles should be applied in handling the remaining Rel-16 work in RAN1:
· Treatment of remaining work/design should have no or very minimal impact to RAN2 and RAN4 (no new RRC parameters / UE features), so that RAN2/4 core part work can still be completed and close the WI by RAN#87 (Mar'20). Any additional and/or changes to the existing list of V2X RRC parameters should meet the highest scrutiny and completely unavoidable. And these need to be identified preferably within the first two days of the RAN1#100 meeting in Feb’20 and inform to RAN2.
· Strive to finish only the basic functionalities according to WID objectives
· No new features, enhancements or optimizations to the basic functionalities
· Previously endorsed RAN guidance of reusing existing NR Uu and LTE V2X design as much as possible
Besides the above working principles in handling the remaining Rel-16 5G V2X work in RAN1, the following options of formality and dropping of some less discussed/mature features should also be considered.
Option 1: Maintenance CRs
As already announced in the last RAN1#99 meeting, the work for the 5G V2X WI in RAN1 is considered to be completed and the remaining details can be finalized under maintenance CRs. That is, some Rel-16 maintenance TUs need to be budget and allocated for this remaining 5G V2X work in RAN1 at least for the next quarter (2020-Q1) and potentially longer. Additionally, based on the list of remaining RAN1 work in the previous Section 2.2 (which is not a small list), it is advised if this approach is to be taken, sub-agendas for this 5G V2X maintenance work should be created and feature lead summaries should still be adopted to manage/track this work efficiently and visibly. 
Option 2: Additional TUs for Rel-16 5G-V2X WI
Instead of managing the remaining work under the Rel-16 maintenance CR agenda in RAN1, it is also possible to continue having a dedicated RAN1 AI and TUs for the Rel-16 5G-V2X WI at least for 2020-Q1 (Feb meeting) to resolve the remaining issues (as we have done in the past). It should be noted that, by allocating dedicated TUs for this Rel-16 WI in RAN1 for the next quarter (2020-Q1), it does not imply that overall this WI is extended. It is just that RAN1 requires some additional time and efforts to complete the remaining work, it can be run in parallel to the on-going work in RAN2 and RAN4. Furthermore, since the official WI completion time is RAN#87 (considering RAN2 and RAN4 core part), it is not essential to grant an exception sheet for this work item in RAN#86 to enable this option to be taken.
Option 3: Dropping of some less completed/mature RAN1 features/functionalities
To minimize the amount of effort and to ensure timely completion of the remaining details in RAN1 (preferably within one quarter), another option that could be taken is to down-scope / dropping of some less completed/mature features that had not been treated and discussed in details (e.g. only at the beginning stage). In terms of topic selection to down-scope, first of all we acknowledge that progress of almost all WID objectives are well above 50% in RAN1. It would be hard to cut them now since the progress is already high. However, some functionalities/sub-features could still be explicitly excluded or cut from the WID to minimize the time, and some of which had already been agreed in RAN1/2 not to proceed in Rel-16.
· Simultaneous configuration of Mode 1 and Mode 2 for a UE
· Slot aggregation
· Resource pre-emption
· MIMO: 2-layer transmission and RI feedback
It is also possible to consider combining some of the above options, like Option 1+3 or Option 2+3 to further reduce the workload in RAN1 to complete the remaining details and minimize potential impact to the normal closure of this work item.
3. Conclusion
In this contribution, we provided some working principles that RAN1 should adopt and discussed different options of how to complete the remaining work. In summary, we propose the followings.
Proposal 1: The following working principles should be adopted in handling the remaining work for the Rel-16 5G V2X WI in RAN1:
· Treatment of remaining work/design should have no or very minimal impact to RAN2 and RAN4 (no new RRC parameters / UE features), so that RAN2/4 core part work can still be completed and close the WI by RAN#87 (Mar'20). Any additional and/or changes to the existing list of V2X RRC parameters should meet the highest scrutiny and completely unavoidable. And these need to be identified preferably within the first two days of the RAN1#100 meeting in Feb’20 and inform to RAN2.
· Strive to finish only the basic functionalities according to WID objectives
· No new features, enhancements or optimizations to the basic functionalities
· Previously endorsed RAN guidance of reusing existing NR Uu and LTE V2X design as much as possible
Proposal 2: Regardless of formality in which the remaining work is to be handled in RAN1 (e.g. via maintenance CR or continue to have dedicated AI and TUs), sub-agendas for the continuing work on Rel-16 5G V2X WI should be created and feature lead summaries should still be used to manage/track this work efficiently and visibly.
Proposal 3: To minimize the amount of effort and ensuring timely completion of the remaining Rel-16 5G V2X details in RAN1, down-scope / dropping of some less completed/mature features should be considered. These features could include the followings and an example of cut-down WID objectives is provided in the appendix.
· Simultaneous configuration of Mode 1 and Mode 2 for a UE
· Slot aggregation
· Resource pre-emption
· MIMO: 2-layer transmission and RI feedback
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Appendix (down-scoping example of 5G V2X WID)
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
============================ unchanged section omitted ===========================
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.
· Resource pre-emption and transmission of a TB using consecutive slots are not supported in this work in Rel-16.
============================== unchanged section omitted =============================
· Sidelink physical layer procedures as per the study outcome
· HARQ procedures [RAN1, RAN2]
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No RI and PMI reporting is are supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
· Power control [RAN1, RAN2]
============================ unchanged section omitted ===========================
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