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1. Introduction
For the work area of NR sidelink enhancement in Rel-17, two rounds / stages of discussion have been carried out over the RAN email reflector to work out key technical enhancement topics/features of interest, map out high-level motivation/requirement for Rel-17 and scope out the exact objectives for the SID/WID aiming to be approved in RAN#86 (Dec’19). These summaries are provided in [1] and [2], respectively. In this contribution, we first discuss the key importance/benefit and what should be the new motivation and target use cases for enhancing NR sidelink in Rel-17. Then we look at reasonable planning and timeframe for this NR sidelink work in Rel-17 considering there are still some leftover/remaining details to be finalized for the Rel-16 5G V2X item in some of RAN WGs. Lastly, we provide our views on the suitable topics and scope for this Rel-17 NR sidelink work. 
2. Discussion
2.1 Motivation and use cases
In Release 16, V2X was the main driver and design target behind the NR sidelink development to support newly introduced advanced vehicle platooning, extended sensor data sharing and autonomous driving use cases and requirements by SA1. In order to meeting their key radio requirements in terms of traffic latency, reliability, frequency and periodicity, an evaluation methodology study item was set up to define various simulation models and system level profiles centred around V2X usage. Although it is widely understood that a developed technology by 3GPP is never restricted to a particular use case, industry or operating scenario, but one can never guarantee or have a high confidence level in its performance and effectiveness when used entirely for a different purpose due to different operating environment, constraints and frequency range of interest.

As such, a new motivation / driver for enhancing NR sidelink technology in Rel-17 should be allowed to address new verticals and market needs in addition to V2X, such as Public Safety and other commercial uses like AR/VR gaming and wearables. To this end, SA1 introduced new use cases and requirements utilizing NR sidelink technology for commercial usage in [3] [4]. Furthermore, SA2 also recognized the needs and started working on different architecture solutions to support Public Safety and commercial use cases [5]. It is only with better support of NR sidelink technology in more/different industries and applications, the true economic of scale can be achieved and drive down the cost for the technology/devices to be successful and adopted faster and wider than before. That is, as one of the most important endorsed principles/guidelines made in RAN#84, Rel-17 sidelink enhancement should “focus on common functions across the key use cases” and at the same time “the design should strive to “achieve maximum commonality between commercial, V2X, and critical communication usage of sidelink while addressing their specific requirements” [6].

Proposal 1: Continue to uphold the principle made in RAN#84 for Rel-17 sidelink enhancement:
· Includes V2X, Commercial, and Critical Comms, FR2 aspects
· Focus on common functions across the key use cases
· Achieve maximum commonality between commercial, V2X, and Critical Communication usage of sidelink while addressing their specific requirements
2.2 Work planning and timeframe
According to the current planning for 3GPP Release 17 in RAN, the duration length is 15 months with a possibility of extending to 18 months due to heavy workplan in the SA technical specification group counterpart. Considering there are still some remaining final details of Rel-16 V2X WI to be worked on during at least the first quarter of Rel-17 (2020-Q1) and the current work scope under discussion for the Rel-17 sidelink item is considerably large, an extension of the Rel-17 timeframe to 18 months (with planning of work scope for 15 months only) would at least from sidelink perspective be reasonable and it can provide some needed flexibility in organising the work and allocating TUs.

[image: ]
Figure 1: 
One viable option that could be considered for the starting of the sidelink enhancement item (eSL) in Rel-17 is to have a slow start of this item during the first quarter of Rel-17 (2020-Q1) with moderate TU allocation in RAN1 (e.g. 0.5 to 1 TU). As it is expected that the same group of NR sidelink experts are to work on finalizing the remaining Rel-16 V2X details and starting on the new Rel-17 eSL item at the same time during the Feb’20 meeting (not to mention about celebration of 100th RAN1 meeting), a moderate allocation of TUs for the Rel-17 item will provide the extra time and freedom that is needed for the experts to focus on finishing the Rel-16 item. In addition, some of eSL topics like the evaluation methodology could be partly handled or started by RAN1 email discussion during the first quarter (2020-Q1) to save some precious online meeting time and still keeping a reasonable progress at the same time.

As mentioned earlier, if the Rel-17 timeframe is extended to 18 months duration and the work is planned for 15 months only, there will also be a reduced TU allocation for this item during the final quarter of Rel-17 (2021-Q2). As such, this kind of TU allocation can provide some buffering of time to complete the eSL by the end of Rel-17 and to avoid overflowing of work as we have seen with NR Rel-15 and sidelink Rel-16.  

Proposal 2: If the entire Rel-17 timeframe is extended to 18 months duration, the planning for the sidelink enhancement work in Rel-17 should be:
· Scope of the work should plan for 15 months as before
· Slow start / moderate TU allocation in the first quarter of 2020-Q1 (RAN1#100), e.g. 0.5 to 1 TU
· The last quarter of Rel-17 (2021-Q2) allocate also moderate TUs for the sidelink enhancement item as a mean of flexible TU management by WG chairmen and buffering
2.3 Work scope for NR sidelink in Rel-17
As discussed earlier, the scope for the Rel-16 NR sidelink item was primarily focused on V2X use case only. Coming to Rel-17, as also endorsed in TSG RAN already [6], the work scope should strive for balance of technical features that are urgently needed to support new verticals in commercial applications like AR/VR gaming, and portable UE types for V2X and public safety usage. In particular the following high-level motivations / technical aspects should be the main focus in Rel-17 for NR sidelink enhancement.
1. Power saving
2. Increase of data rate
3. Enhanced reliability and latency
4. SL resource management and coordination to improve performance
In line with these high-level motivations, the following technical aspects should be included as part of objectives for the eSL item.
· Power saving (including DRX, resource allocation to reduce power consumption)
· Multi-carrier operation (including packet multiplexing and duplication)
· MIMO enhancement (up to rank 4 and 2TBs)
· Beamforming support/management in FR2
Besides new technical features that should be supported in Rel-17, some of leftover items listed below from Rel-16 should also be considered to further improve system performance.
· PMI and RI (if dropped from Rel-16) reporting to Tx-UE and CSI reporting to gNB
· Resource allocation/coordination to avoid/minimize half-duplex and Tx collisions (Mode 2d/2b)
· Power control for groupcast (when group size is known) and PSFCH
· Long PSFCH format and CBG based feedback
· SN-controlled SN sidelink
Proposal 3: The scope for Rel-17 sidelink enhancement objective should include the following technical features/aspects:
· Power saving (including DRX, resource allocation to reduce power consumption)
· Multi-carrier operation (including packet multiplexing and duplication)
· MIMO enhancement (up to rank 4 and 2TBs)
· Beamforming support/management in FR2
· PMI and RI (if dropped from Rel-16) reporting to Tx-UE and CSI reporting to gNB
· Resource allocation/coordination to avoid/minimize half-duplex and Tx collisions (Mode 2d/2b)
· Power control for groupcast (when group size is known) and PSFCH
· Long PSFCH format and CBG based feedback
· SN-controlled SN sidelink
However, there are also some other leftover items that should not be considered in Rel-17, such as simultaneous mode 1 and mode 2 configuration. This is due to type 1 and type 2 CGs are already supported in mode 1. Furthermore, it is not necessary to define sidelink RRC states and the corresponding functionalities in order to support sidelink DRX. As this will only further complicate the SL RRC connection management, which is different from Uu where different entity is responsible for AS/NAS state.

Proposal 4: The scope for Rel-17 sidelink enhancement objective should avoid the following technical features/aspects:
· simultaneous mode 1 and mode 2 configuration
· define sidelink RRC states and the corresponding functionalities
3. Conclusion
In this contribution, we provided discussions on motivation/use cases that should be included and work planning for the sidelink enhancement item in Rel-17. In addition, we also provided our views on the work scope with technical features that should be included in the objectives section. In summary, we have the following proposals.
Proposal 1: Continue to uphold the principle made in RAN#84 for Rel-17 sidelink enhancement:
· Includes V2X, Commercial, and Critical Comms, FR2 aspects
· Focus on common functions across the key use cases
· Achieve maximum commonality between commercial, V2X, and Critical Communication usage of sidelink while addressing their specific requirements
Proposal 2: If the entire Rel-17 timeframe is extended to 18 months duration, the planning for the sidelink enhancement work in Rel-17 should be:
· Scope of the work should plan for 15 months as before
· Slow start / moderate TU allocation in the first quarter of 2020-Q1 (RAN1#100), e.g. 0.5 to 1 TU
· The last quarter of Rel-17 (2021-Q2) allocate also moderate TUs for the sidelink enhancement item as a mean of flexible TU management by WG chairmen and buffering
Proposal 3: The scope for Rel-17 sidelink enhancement objective should include the following technical features/aspects:
· Power saving (including DRX, resource allocation to reduce power consumption)
· Multi-carrier operation (including packet multiplexing and duplication)
· MIMO enhancement (up to rank 4 and 2TBs)
· Beamforming support/management in FR2
· PMI and RI (if dropped from Rel-16) reporting to Tx-UE and CSI reporting to gNB
· Resource allocation/coordination to avoid/minimize half-duplex and Tx collisions (Mode 2d/2b)
· Power control for groupcast (when group size is known) and PSFCH
· Long PSFCH format and CBG based feedback
· SN-controlled SN sidelink
Proposal 4: The scope for Rel-17 sidelink enhancement objective should avoid the following technical features/aspects:
· simultaneous mode 1 and mode 2 configuration
· define sidelink RRC states and the corresponding functionalities
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