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1	Introduction
In RAN1#94 and RAN1#94bis, the following was agreed:
	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.



In this paper, we present our views on the resources to be used in the case of shared licensed carrier. 
[bookmark: _Ref178064866][bookmark: _GoBack]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 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. 
[bookmark: _Toc525927447][bookmark: _Toc528755029][bookmark: _Toc528869376][bookmark: _Toc528869412][bookmark: _Toc528916057][bookmark: _Toc528945291][bookmark: _Toc528947529][bookmark: _Toc528954032][bookmark: _Toc531776806]In contrast to LTE TDD where UL and DL resources does not change over time, NR supports dynamic TDD. To this end, different slot formats containing downlink, uplink, and flexible (X) symbols are defined in NR. Flexible symbols are dynamically configured during scheduling to be used as either uplink or downlink. In previous meetings, the following three options were discussed for the resources to be available for SL: (1) UL symbols, (2) X symbols, and (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: _Toc534897271]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 resources don’t change over time, NR Uu supports dynamic TDD, where different slot formats contain different numbers of DL, UL and flexible (X) symbols. Flexible symbols can later be dynamically configured/scheduled to be used as either UL or DL. Furthermore, the slot structure in NR Uu can be signalled in device specific manner. This means that different devices 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 if SL slot overlaps with Uu slot: 
· First, if only UL symbols can be shared with SL, there will be limited number of available resources.
· Second, if UL + X symbols can be shared with SL, there is a risk that SL overlaps with DL transmission due to device-specific configuration.
· Third, even if SL slot structure is adapted to the configuration of the overlapped Uu slot structure so that there will be no interference from SL to DL, the SL transmission from in-coverage UE to out-of-coverage UE will be problematic. This is because that the SL receiver is not aware of the configuration of the SL transmitter, so that it needs to perform blind decoding at all the possible OFDM symbols. It will largely increase the blind decoding complexity. 
· Last but not least, irrespective of what type of symbols to share, it is hard to avoid the interference from out-of-coverage SL transmission using pre-configuration to DL transmission of a cell-edge UE. Note that typically pre-configuration will allow for using the whole slot for SL transmission.
[bookmark: _Toc534897270]Flexible slot structure configuration brings challenges in term of the interference to DL transmissions and the complexity of blind decoding at SL receivers.
[bookmark: _Toc532386507]In our view, the above challenges should be taken into account when designing NR slot structure. 
[bookmark: _Toc532386508][bookmark: _Toc532386529][bookmark: _Toc534897272]The challenges described above should be considered in the design of NR SL slot structure.
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][bookmark: _Toc528755030][bookmark: _Toc528869377][bookmark: _Toc528869413][bookmark: _Toc528916058][bookmark: _Toc528945292][bookmark: _Toc528947530][bookmark: _Toc528954033][bookmark: _Toc531776807][bookmark: _Toc534897273]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.
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	Flexible slot structure configuration brings challenges in term of the interference to DL transmissions and the complexity of blind decoding at SL receivers.
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	The challenges described above should be considered in the design of NR SL slot structure.
[bookmark: _Ref517369951][bookmark: _Ref174151459][bookmark: _Ref189809556]Proposal 3	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.

