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1	Introduction
RAN approved the SI on NR V2X in [1]. The objectives of the SI are given below:
	This study item includes the following objectives, considering in-network coverage, out-of-network coverage, and partial network coverage:
1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
2: Uu enhancements for advanced V2X use cases [RAN1, RAN2, RAN3]:
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases
· Identify enhancements, if any, that are needed to meet advanced V2X use cases

NOTE: Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap.
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 

4: RAT/Interface selection for operation [RAN2, RAN3]:
In coordination with SA2, study if additional mechanisms are required for decision on whether LTE PC5, NR PC5, LTE Uu or NR Uu shall be used for operation.
5: QoS management [RAN1, RAN2]:
· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2

6:  Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.

NOTE: It is assumed that any coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP. 

Sidelink frequency: Sidelink frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) unlicensed ITS bands and licensed bands are considered in the study. The target is to have a common sidelink design for both FR1 and FR2. The closing of the SI and the opening of the WI should not be dependent on the completion level of FR2, although it is targeted to complete SI aspects for both FR1 and FR2.



[bookmark: _Ref178064866]2	Discussion
In LTE, both FDD and TDD frame structure types are supported for sidelink transmissions both in licensed and unlicensed frequency bands. In all cases, the specification allows sidelink transmissions to happen in uplink resources only. That is, sidelink transmissions happen only on UL band in case of FDD and UL subframes in case of TDD. This limitation is of particular importance for licensed frequency bands shared with cellular transmissions. The motivation is to avoid interference to the DL transmissions. 
[bookmark: _Toc525927445]Using UL resources in LTE SL does not create interference to the DL transmissions. 
In contrast to LTE TDD where UL and DL resources does not change over time, NR supports dynamic TDD. In this regard, different slot formats containing downlink, uplink and flexible (X) symbols are defined in NR. Flexible symbols are dynamically configured to be used as either uplink or downlink as a part of scheduling. In RAN1#94, following three options were discussed for the resources to be available for SL: (1) UL symbols (2) X symbols (3) UL+X symbols. Although many companies proposed to inherit the LTE principle of using UL resources for SL, no agreement was reached. In our view, NR sidelink should be designed under the assumption that resources may be shared by SL and UL transmissions but not by SL and DL transmissions.
[bookmark: _Toc525927447]NR sidelink is designed under the assumption that SL transmissions may only share resources with UL transmissions.
Although the principle is simple, capturing in the specification is more complex than in LTE. The reason is that, unlike in LTE, in NR the configuration of symbols as UL/DL/X can be UE specific. In other words: in principle it is possible that a symbol is configured as UL for some UEs and as DL for some other UEs. 
[bookmark: _Toc525927446]In NR Uu resources may be configured as UL/DL in a UE-specific manner.
For this reason, we believe that it is necessary to categorize the resources as ‘SL-allowed’ or ‘SL-prohibited’ independently of other configurations. 
[bookmark: _Toc525766493][bookmark: _Toc525811189][bookmark: _Toc525927448]Categorize resources as ‘SL-allowed’ or ‘SL-prohibited’ independently of UL/DL/X. It is up to the network to provide a configuration that is compatible with the assumption in Proposal 1.
[bookmark: _GoBack]This approach allows for configuring only UL resources as ‘SL-allowed’ (assuming that they are configured as UL for all UEs) or both UL and X resources as ‘SL-allowed’ (again assuming that both are configured as UL for all UEs). 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Using UL resources in LTE SL does not create interference to the DL transmissions.
Observation 2	In NR Uu resources may be configured as UL/DL in a UE-specific manner.
Based on the discussion in the previous sections we propose the following:
Proposal 1	NR sidelink is designed under the assumption that SL transmissions may only share resources with UL transmissions.
Proposal 2	Categorize resources as ‘SL-allowed’ or ‘SL-prohibited’ independently of UL/DL/X. It is up to the network to provide a configuration that is compatible with the assumption in Proposal 1.
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