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Introduction
In RAN4#98bis-e [1] there was much discussion on the timing reference that should be used for intra-band Uu and SL coexistence to minimize the interference between them. This paper further discusses our understanding on the current selection of the timing source and how best to resolve this issue.  
Discussion
Timing reference for sidelink synchronization
As mentioned in [2] the uplink and the downlink timing are related by the timing advance provided by the gNB/eNB. A UE in RRC_IDLE mode is not connected to the network and does not have access to timing advance information and to UL timing information. Therefore, SL communication using UL timing with UEs in idle or inactive states will not be possible.  Similar situation exists for a UE operating autonomously in NR V2X mode2 which does not have a network connection and would not have access to UL timing. Likewise, UE’s that are only receiving do not need to be RRC connected and may also not have access to UL timing. Also, if the timing difference is greater than a CP UEs will not be able to communicate with one another. If UL timing is selected for SL, then Rel-16 SL and Rel-17 SL UEs may not be able communicate with one another if the timing advance is greater than a CP. Also, 2 Rel-17 UEs using UL timing talking to 2 different gNB’s may have very different TAs whose difference is greater than a CP thereby preventing them from communicating with one another over SL.
Observation1: UEs in RRC_IDLE mode or operating in NR V2X mode2 do not have access to UL timing
Observation2: Use of UL timing for SL may prevent Rel-16 SL UEs and Rel-17 SL UEs communicating with one another.
Observation3: 2 Two UEs using UL timing talking to 2 different gNBs may not be able to communicate with one another if their TAs are greater than a CP 
To mitigate interference at the gNB existing NR SL provides mechanisms such as DL pathloss based power control and configurable number of gap symbols. When using DL timing the interference at the gNB is inversely proportional to the timing alignment. When close to the gNB the UE power is strong, but the timing misalignment is small thereby limiting interference to the gNB. As the UE moves further from the gNB the timing misalignment becomes larger, but the interference is kept small due to the reduced UE power reaching the gNB.
Observation4: When DL timing is used SL interference at the gNB can be mitigated by using mechanisms such as DL pathloss based power control and configurable number of gap symbols
Observation5: When using DL timing the interference to the gNB by a UE in close proximity is limited by the small timing misalignment. When far, though the time misalignment may be larger, the interference is kept small by the lower UE power reaching the gNB
RAN4 discussed the timing issue for several meetings and could not reach a consensus much less a preferred option. Additionally, RAN1 has not studied the use of UL timing as a reference in NR SL since there is no objective for RAN1 to do so in the Rel. 17 NR sidelink enhancement WID. Based on the LS reply RAN1 has not been able to come to a consensus on the feasibility of using UL timing as a reference for NR SL transmission in Rel-17 [3]. They also state that there is no time to do the required work  in Rel-17 which would be needed if the switch to UL were to take place.  Due to all the above considerations, it is proposed that DL timing be used for SL transmission in Rel-17
Observation6: RAN4 discussed the timing issue for several meetings and could not reach a consensus
Observation7: RAN1 has not studied the use of UL timing as a reference in NR SL
Observation8: RAN1 has not been able to come to a consensus on the feasibility of using UL timing as a reference for NR SL transmission in Rel-17 and has no time in Rel-17 to do the required work if a switch to UL were to take place.

Proposal 1: Follow the Rel-16 agreement to align SL transmission with DL timing.

Conclusion
In this paper the following observations are made regarding the timing reference for NR SL:
Observation1: UEs in RRC_IDLE mode or operating in NR V2X mode2 do not have access to UL timing
Observation2: Use of UL timing for SL may prevent Rel-16 SL UEs and Rel-17 SL UEs communicating with one another.
Observation3: 2 Two UEs using UL timing talking to 2 different gNBs may not be able to communicate with one another if their TAs are greater than a CP 
Observation4: When DL timing is used SL interference at the gNB can be mitigated by using mechanisms such as DL pathloss based power control and configurable number of gap symbols
Observation5: When using DL timing the interference to the gNB by a UE in close proximity is limited by the small timing misalignment. When far, though the time misalignment may be larger, the interference is kept small by the lower UE power reaching the gNB
Observation6: RAN4 discussed the timing issue for several meetings and could not reach a consensus
Observation7: RAN1 has not studied the use of UL timing as a reference in NR SL
Observation8: RAN1 has not been able to come to a consensus on the feasibility of using UL timing as a reference for NR SL transmission in Rel-17 and has no time in Rel-17 to do the required work if a switch to UL were to take place.

Proposal 1: Follow the Rel-16 agreement to align SL transmission with DL timing.
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