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1. Introduction
In RAN#80 meeting, a new SID for NR-V2X was approved and the following is one of the study objectives [1]:

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 discuss about differences in assumptions and operation when LTE sidelink is controlled by NR Uu instead of LTE Uu, and identified some potential enhancements that could be introduced even though the target sidelink is still the legacy LTE.
2. Discussion
In LTE-V2X, when LTE sidelink was controlled by LTE Uu or even just within LTE Uu (UL and DL) operation, there was a blanket assumption on UE processing capability that at least 4ms (= 4 LTE subframes) should be always be given to the UE for processing, data TB preparation and feedback reporting. As such, in LTE-V2X the subframe in which the UE receives the SL scheduling grant is always for resources that are n+4 subframes later. Now comes the era of 5G-NR, there is no more blanket assumption about NR-UE’s processing capability, which is now should be reported by the UE when it gets RRC connected. So that, the gNB can properly schedule DL, UL or feedback reports accordingly for each UE. But in general, NR-UEs now have much higher processing capability than LTE.
For the case of NR Uu to control LTE sidelink, it would be about a NR gNB scheduling a NR capable UE to operate/transmit messages on an LTE-V2X channel together with other Rel-14/15 UEs in the same pool. Normally, by sending an LTE Rel-15 DCI format 5A equivalent SL grant on the NR Uu would do the job. But since now NR UEs have higher processing capability, it is possible for the UE to transmit earlier than n+4 subframes later after receiving the SL grant. If the network gNB is able to schedule the UE to transmit earlier, more resources on the LTE sidelink the network gNB can select from. This thus will allow more V2X use cases with stringent latency requirement to be supported on LTE sidelink (more flexible operation), potentially achieving higher SL resource utilization, and allowing more flexible timing of sending SL scheduling grant on the NR Uu downlink. To enable this, in addition to the existing parameter fields in Rel-15 DCI format 5A, a Tx start timing indicator could be added to the new DCI format for NR Uu. The Tx start timing indicator of most 2 bits would be sufficient to indicate a Tx start timing of n+1, n+2, n+3 and n+4 (4 possibilities).
Proposal 1: For NR Uu to schedule a UE on LTE sidelink, a Tx start timing indicator can be added to the new DCI format (for NR Uu) to allow a NR capable UE to transmit earlier than n+4 subframe.

As indicated in the approved SID [1], a cross-RAT SL configuration, control and scheduling is desirable and useful for different deployment scenarios. For the case of there is only NR Uu coverage (no LTE) and a V2X UE needs to operate on both NR and LTE sidelinks, which is quite possible since Rel-16 V2X UEs will likely need to support and engage in multiple V2X services at the same time, the UE will need to monitor and blind decode for both NR and LTE sidelink grants at the same time on the NR Uu. This likely means two different DCI formats will need to be blindly monitored by the UE. To reduce this processing complexity, time and likely also power consumption, a single dynamic DCI format could be used. That is, based on a common parameter field in the new dynamic DCI (e.g. carrier index or BWP indicator), the UE will be able to determine the remaining parameter fields within the received DCI.
Proposal 2: A single DCI format that can be dynamically used for scheduling resources on either NR sidelink or LTE sidelink should be considered for NR Uu to reduce UE processing complexity, time and power consumption of blind decoding of different SL scheduling grants (DCIs).
3. Conclusion

In this contribution, we discussed about differences in assumptions and operation when LTE sidelink is controlled by NR Uu instead of LTE Uu, and identified some potential enhancements that could be introduced even though the target sidelink is still the legacy LTE.
In summary, we made the following proposals:
Proposal 1: For NR Uu to schedule a UE on LTE sidelink, a Tx start timing indicator can be added to the new DCI format (for NR Uu) to allow a NR capable UE to transmit earlier than n+4 subframe.
Proposal 2: A single DCI format that can be dynamically used for scheduling resources on either NR sidelink or LTE sidelink should be considered for NR Uu to reduce UE processing complexity, time and power consumption of blind decoding of different SL scheduling grants (DCIs).
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