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1 Introduction

In RAN plenary meeting #80, a new SID on NR sidelink was agreed [1]. Since evaluation assumptions were mostly done in an early SI [2], the current SI could directly start from solution design and evaluations. 

3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 

· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 

In this contribution, we provide our views on necessary enhancements of NR Uu to control LTE sidelink from the cellular network. This document is a resubmission from last RAN1 meeting. 
2 Discussion

LTE V2X evolution is separated topic from NR sidelink. Therefore, we assume LTE sidelink is not changeable in this study. Then, the issue is what NR Uu should do to run a LTE sidelink. 
LTE V2X is operating on UL carrier of a FDD cell or UL subframe of a TDD cell. In a V2X carrier, 0, 2 or 3 resources for synchronization channel (including PSSS/SSSS/PSBCH) can be (pre)configured. Each synchronization channel is transmitted with a period of 160ms. In a SFN period, i.e. 10240 subframes, certain subframes are excluded first and the remaining subframes are logically indexed from as 0, 1, … Resource pool is then defined on the logical subframes using a bitmap of length 100, 20 or 16. The excluded subframes include subframes of synchronization channel and some other subframes so that the remaining subframes are multiple of 100, 20 or 16. V2X communication is done within a (pre)configured resource pool. Within network coverage, V2X operation could be coordinated by gNB or done autonomously. On the other hand, in out of coverage case, V2X operation is done in distributed manner. Two transmission modes are supported in LTE V2X.
In transmission mode 4, autonomous resource allocation is done by each UE. The range of each transmission parameters are configured by eNB or preconfigured. A key feature in mode 4 is sensing based resource selection, which exploits the property of periodic services, e.g. CAM. Random resource selection is supported too. The selected resource can be one-shot or can be reserved for 5-15 periods. A SA and associated data are transmitted in the same subframe to mitigate impact of half duplexing.  
In mode 3 as shown in Figure 1, Resource allocation for a UE is controlled by eNB. That is, eNB send a DCI 5A to allocate resources for a sidelink process, and then UE follows scheduling information in the DCI 5A to transmit SA/data on the scheduled resources. Except the resource are allocated by eNB, the transmission on sidelink is almost same as mode 4. In Rel-14, resource reservation in SCI is set to 0, i.e. no reservation even for SL SPS transmission. This is changed to indication of the configured period of the SL SPS in Rel-15. 
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Figure 1: LTE V2X transmission mode 3

For reliable communication, LTE V2X support distributed congestion control mechanism. Up to 16 CBR region can be defined and up to 8 PPPP are differentiated. Then the allowed range of transmission parameters are (pre)configured for each (CBR, priority). According to current CBR, the CR calculated for each PPPP must be below the configured CR_limit configured for the current (CBR, priority).  
In case carrier aggregation is used, the resource selection must consider UE TX capability. PPPP is considered to determine an order for carrier resource selection in case resources on multiple carriers are reselected at same time. A single synchronization reference is selected for the transmission and reception. Synchronization channels on all carriers must be aligned. For the efficient resource usage, it also supported to share a same pool for mode3 UE and mode4 UE. In this case, a mode 3 UE will do sensing and report a measurement on available subframes to eNB.
In the above discussions, we try to list most parameters/procedures of LTE V2X that can be configured by eNB. However, LTE V2X may need to operate in an area with NR coverage only. For a new area, it is possible that NR is deployed instead of LTE from the beginning. As to an area already with LTE coverage, it is expected NR will gradually replace LTE. Finally, all network may operate as NR.  From the analysis, NR Uu needs to provide all the V2X related functionalities supported by eNB. In details, NR Uu needs to support configuration of all the parameters/configurations required by LTE V2X. Further, the content of DCI 5A must be encapsulated in to a NR DCI format, so that it can be transmitted to LTE V2X UEs through NR Uu. 
Observations:

· The NR Uu needs to support configuration of all the parameters/configurations required by LTE V2X.

· The content of DCI 5A must be encapsulated in to a NR DCI format for the transmission though NR Uu. 

3 Conclusions
In this contribution, we discuss the potential issues that could be enhanced for the NR Uu interface to control LTE sidelink. We make the following observations, 
Observations:

· The NR Uu needs to support configuration of all the parameters/configurations required by LTE V2X.

· The content of DCI 5A must be encapsulated in to a NR DCI format for the transmission though NR Uu. 
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