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1 Introduction

In the first round of email discussions on R17 sidelink enhancement [1], the design principles, operation scenarios, potential technical areas, evaluation methodology and non-sidelink V2X were discussed. In the second round of email discussion on R17 sidelink enhancement [2], the high level motivation, technical areas, evaluation methodology were discussed. 

In this contribution, we provide our views on some of the technical areas discussed in [2], as well some other essential technical areas to be considered in R17 sidelink enhancement. 
2 Discussion 
Among the list of high level motivations of sidelink enhancement identified in [1], power saving is the one proposed by most of the companies [2]. 

Due to both time and work item scope limitation, R16 V2X does not focus on sidelink power saving aspects. One reason is that most R16 V2X use cases [3], [4] (e.g., vehicles platooning, extended sensors, advanced driving) are for V2V communication, where the power supply of a vehicle is not restrictive. 
The vehicle to pedestrian UE communication is a part of LTE V2X use cases. Since power saving is essential for a battery-based device, the power efficient sensing and resource selection scheme was applied for pedestrian UE in LTE V2X. 

In R17 sidelink enhancement, V2P use cases should be supported, and hence some power efficient sensing and resource selection scheme should be designed. 
Furthermore, the sidelink enhancement in R17 includes not only V2X use cases, but also commercial and critical (or public safety) communications use cases [5]. The latter two use cases involve battery-based devices to which power efficient schemes are essential. The related power efficient technical areas could include sidelink DRX, multiple sidelink BWP, etc. 
Proposal 1: Release 17 sidelink enhancement supports power efficient schemes (e.g., sensing and resource selection) for battery-based devices in V2P, public safety and commercial use cases.
The increased data rate is one of the main motivations for R17 sidelink enhancement [2]. Sidelink carrier aggregation is a key enabler of increasing data rate. The sidelink carrier aggregation is supported in LTE V2X (R15), while only a single sidelink carrier is supported in NR V2X R16 due to time limitation. In our view, sidelink carrier aggregation should be supported in R17 in order to support high data rate sidelink use cases (e.g., up to 1 Gbps in extended sensors V2X use cases [4]). 
A variety of devices are used in commercial and critical communications use cases, which are considered in R17 sidelink enhancement. Some of the devices could have limited Tx and Rx capabilities. The multi-carrier operation by these devices should be specially considered. For example, an optimal selection of one or more carriers by a UE with limited Tx and Rx capabilities should be considered.

In sidelink multi-carrier operations, packet duplication is an efficient way to enhance reliability, which is also a key motivation of R17 sidelink enhancement. 
Proposal 2: Release 17 sidelink enhancement considers multi-carrier operations, in support of both packet duplication and handling limited Tx and Rx capabilities.
According to the work item description [6], the design of R16 NR V2X focuses on FR1 operations. Except PTRS design, no further specific design was aimed for FR2 operations. However, the sidelink operations on FR2 may suffer from high pathloss and easy dynamic blockage. The FR2 enhancement should be considered. For example, the sidelink beam management and multi-panel selection scheme should be developed to facilitate sidelink operations on FR2. 
It was concluded [7] that multiplexing of sidelink HARQ and Uu UCI on PUCCH or PUSCH is not supported in R16 NR V2X. This implies either restricted network scheduling flexibility (i.e., not scheduling sidelink HARQ report and UCI report on the same slot) or reduced system performance (i.e., dropping sidelink HARQ report or UCI report). For optimized framework in support of both sidelink and Uu link, some mechanisms should be designed to multiplex sidelink HARQ and Uu UCI on PUCCH or PUSCH.

Since NR V2X supports sidelink unicast and groupcast, sidelink feedback is necessary to achieve the spectral efficiency. In R16 NR V2X, a single bit sidelink HARQ is carried in PSFCH and sidelink CQI/RI is carried in PSSCH (via high layer signaling). To achieve higher spectral efficiency, sidelink MIMO operations should be enhanced. Subsequently, sidelink PMI feedback should be considered and new PSFCH format(s) should be designed.
Furthermore, the sidelink RLF/RLM may need to be enhanced in R17 as limited support has been provided in R16 NR V2X.
Proposal 3: Release 17 sidelink enhancement considers complementing some essential technical areas in release 16 (e.g., FR2 enhancement, sidelink HARQ and UCI multiplexing, sidelink feedback enhancement).  

3 Conclusion

Based on the discussion above, we have the following proposals.
Proposal 1: Release 17 sidelink enhancement supports power efficient schemes (e.g., sensing and resource selection) for battery-based devices in V2P, public safety and commercial use cases.
Proposal 2: Release 17 sidelink enhancement considers multi-carrier operations, in support of both packet duplication and handling limited Tx and Rx capabilities.

Proposal 3: Release 17 sidelink enhancement considers complementing some essential technical areas in release 16 (e.g., FR2 enhancement, sidelink HARQ and UCI multiplexing, sidelink feedback enhancement).  
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