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1	Introduction
A new WI on 5G V2X is approved in RAN plenary # 83 [1]. Among others, one of the objectives of the WI includes to design an NR sidelink which can operate on both licensed frequency carrier and unlicensed frequency carrier (i.e. dedicated to V2X). Furthermore, the operating scenarios of 5G V2X include in-coverage, partial coverage and out-of-coverage. In this contribution, we discuss our views on the use of resources and their configuration in case of licensed carrier when NR sidelink shares it with NR Uu. Also, in situations when not all symbols are deemed as available for sidelink transmissions by the network, we discuss some of the design aspects to be considered during the WI. 

In this regard, the following agreements were made during the SI [2].
	Agreements:
· NR Uu can assign NR sidelink resources for the following:
· Shared licensed carrier between Uu and NR sidelink
· Dedicated NR sidelink carrier

· Study further which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier.
Agreements:
· For the operation regarding PSSCH, a UE performs either transmission or reception in a slot on a carrier.
· NR sidelink supports for a UE:
· A case where all the symbols in a slot are available for sidelink.
· Another case where only a subset of consecutive symbols in a slot is available for sidelink
· Note: this case is not intended to be used for the ITS spectra, if there is no forward-compatibility issue. Finalize in the WI phase whether there is such an issue or not
· The subset is NOT dynamically indicated to the UE
· FFS the supported slot configuration(s)
· FFS whether/how to operate it in partial coverage scenarios



[bookmark: _Ref178064866]2	Sidelink operation on shared licensed carrier
[bookmark: _Toc525927447][bookmark: _Toc528755029][bookmark: _Toc528869376][bookmark: _Toc528869412][bookmark: _Toc528916057][bookmark: _Toc528945291][bookmark: _Toc528947529][bookmark: _Toc528954032][bookmark: _Toc531776806][bookmark: _Toc534897271][bookmark: _Toc770499][bookmark: _Toc1150906][bookmark: _Toc4452195]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 take place only in the UL carrier in case of FDD, and in 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. Although many companies aim to inherit the LTE principle of using UL resources for NR SL, no agreement was made during the SI. In our view, it is desirable to make such an agreement to focus the design of NR SL during the limited time of WI. Therefore, similar to LTE, 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 in case of licensed carrier.

[bookmark: _Toc7782809]NR sidelink is designed under the assumption that SL transmissions may only share resources with UL transmissions.
In contrast to LTE TDD, where UL and DL subframe configuration is quite static (i.e. semi-statically configured), NR supports dynamic TDD. To this end, different slot formats containing DL, UL and flexible (X) symbols are defined in NR. Flexible symbols can be dynamically configured by gNB to be used as either UL or DL. Furthermore, the slot structure in NR can be signaled in a UE specific manner. This means that different UEs may result in different interpretation of a symbol to be used as UL/DL/X. This flexibility and device specific configuration potentially bring several challenges to SL slot structure design in shared licensed carrier. For instance, if a UE assumes that only UL resources are available for its SL transmissions, it may result in different UEs having different interpretation of resources available for SL since TDD configuration may be done in UE specific manner in NR. 

[bookmark: _Toc7782805] In NR, TDD configuration is provided by gNB in a UE-dedicated manner and gNB schedules the UEs to avoid DL-UL interference. 
One possible solution is to make sure that the same TDD configuration is followed by all the UEs in the system (similar to LTE), however it takes away the NR flexibility in case different UEs have different UL and DL traffic load. Therefore, following the same principle as of NR Uu, we believe that it is necessary to configure the resources as ‘SL-allowed’ or ‘SL-prohibited’ independently of UL/DL/X symbols configurations. Furthermore, this configuration should be common to all UEs so that they have the same notion of starting and ending position of SL slots.

[bookmark: _Toc525766493][bookmark: _Toc525811189][bookmark: _Toc525927448][bookmark: _Toc528755030][bookmark: _Toc528869377][bookmark: _Toc528869413][bookmark: _Toc528916058][bookmark: _Toc528945292][bookmark: _Toc528947530][bookmark: _Toc528954033][bookmark: _Toc531776807][bookmark: _Toc534897273][bookmark: _Toc770501][bookmark: _Toc1150908][bookmark: _Toc7782810]Categorize resources as ‘SL-allowed’ or ‘SL-prohibited’ independently of UL/DL/X configuration. It is up to the network to provide a configuration that is compatible with the assumption in Proposal 1 and targets all NR V2X scenarios.
[bookmark: _Toc7782811]RRC configuration defining SL-allowed symbols in shared carrier is common to all the UEs. 
3	SL operation using short-slot 
During the SI, it was agreed to support the case when not all symbols in a slot is available for SL transmissions/receptions. This is particularly important for the shared licensed carrier when a slot contains both UL and DL symbols as described in Section 2 above. Although short-slots is not intended to be used for dedicated (unlicensed) spectra, it may happen in future that some latency critical services with small data payload also occur in the same spectra. In this case, it may be possible to configure all the UEs to operate with short slots. However, in our view, this should be up to network to (pre-)configure and the slot configuration should be common to all the UEs. Such common configuration will avoid the unnecessary AGC issues and design complications in case of coexisting slots of different lengths.   

[bookmark: _Toc7782806]Pre-configuration may allow UEs to operate in short-slot format in unlicensed carrier, if needed for future scenarios.
[bookmark: _Toc7782812]Slot format is preconfigured in a cell-specific manner, i.e., all the UEs use the same slot configuration.
When it comes to physical layer design of slot and short slot, we do not foresee any difference. That is, a short slot uses the same design as that of full slot format. In particular, a short slot contains AGC symbol, PSCCH symbol(s), PSSCH symbols, PSFCH symbol (may or may not be present, similar to full slot design) and symbol used for GP. Furthermore, similar to full slot, short slots can also be aggregated together for the transmission of large data packets.

[bookmark: _Toc7782813]Short-slot used for SL mimics the design of full slot structure.
However, the use of short-slot for V2X may results in many limitations in terms of coverage and/or reliability performance. On one hand, in order to achieve similar performance, the number of symbols used for PSCCH, PSSCH and PSFCH should remain the same. On the other hand, this may result in longer transmissions and hence increasing the half duplex issues. Therefore, it is important to perform proper evaluations to decide on the minimum short-slot length that could be supported. 

[bookmark: _Toc7782814]RAN1 further studies the minimum supported length for short-slot.
During the SI, the impact of supporting different slot lengths on the operation for partial coverage scenario was discussed. However, we do not foresee any issue related to it since slot configuration will be included in SL-MIB and is transmitted over PSBCH (similar to LTE SL-MIB containing TDD configuration). 

[bookmark: _Toc7782815]SL-MIB also contains slot configuration configured by gNB.  
4	Conclusion
[bookmark: _Ref517369951]In the previous sections we made the following observations: 
Observation 1	In NR, TDD configuration is provided by gNB in a UE-dedicated manner and gNB schedules the UEs to avoid DL-UL interference.
Observation 2	Pre-configuration may allow UEs to operate in short-slot format in unlicensed carrier, if needed for future scenarios.
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 configuration. It is up to the network to provide a configuration that is compatible with the assumption in Proposal 1 and targets all NR V2X scenarios.
Proposal 3	RRC configuration defining SL-allowed symbols in shared carrier is common to all the UEs.
Proposal 4	Slot format is preconfigured in a cell-specific manner, i.e., all the UEs use the same slot configuration.
Proposal 5	Short-slot used for SL mimics the design of full slot structure.
Proposal 6	RAN1 further studies the minimum supported length for short-slot.
Proposal 7	SL-MIB also contains slot configuration configured by gNB.
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