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Background
During the RAN4#98 meeting, a WF[1] on synchronous operation between Uu and SL in licensed band has been agreed. Three main topics has been discussed with some common understanding have been reached. However, regarding the timing issue, guard period issue as well as the sync source issue, more analysis is required and hence we have further discussion in this paper.
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Firstly, the Transmission timing between SL and Uu has been discussed and with below agreement as:
· Whether to introduce the SL Transmission to be aligned with UL timing of Uu in licensed carrier operation will be decided in next RAN4 meeting. The company are encouraged to bring contributions on system benefit of introducing the SL transmission aligned with either UL or DL timing in Rel-17. 
No need to send LS to RAN1 in this meeting.
	The timing advance has also been discussed in our other paper as [2] in this meeting. With the meeting proposal, the TTA has been considered for the switching as it represents the timing advance of UL comparing to SL (as the SL timing is aligned with DL timing) as shown below in figure 1 (which is also presented in our paper [2]). With this consideration, if the SL timing is aligned with the UL timing, it is beneficial that the switching time will be shorten and hence better performance for the SL slot which configures the NR SL and NR Uu switching.
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Figure 1 In-device resource timing
Observation 1: SL timing aligning UL timing can reduce switching time and have better performance for the SL slot which configures the NR SL and NR Uu switching.
	However, after checking with our RAN1 colleague, the timing alignment issue has been considered in RAN1 discussion. With the SL timing aligned with UL timing, the most important issue considered in this case is for in-active mode UE. These UEs doesn’t have UL timing since no UL is scheduled. And in this case, the SL cannot align with the UL timing since there is no reference timing. With this consideration, it is proposed that SL timing to be aligned with UL timing.
Observation 2: SL timing to be aligned with DL timing is to consider the case that SL UE is in-active mode in the network.
Comparing to the issue that RAN1 has raised, we think the gain of changing the SL alignment to UL is not large enough considering a possible capability of UL TX switching of NR SL and NR Uu can be introduced and corresponding timing advance is quite small comparing to the whole switching time. Hence we would like to support the original timing alignment mechanism.
Proposal 1: To keep original timing advance as captured currently in TS 38.133.
Secondly, the SL guard period has been discussed and the agreement is shown below:
Postpone to next meeting and discuss together with issue 2-1-1 
In case of the SL guard period, the one symbol of GP has been agreed before. During the RAN#98-e meeting, we think the use of GP to protect the overlap of NR SL and NR Uu is not discussed fully. We believe this can be separated into TDM and FDM case for further study.
For TDM case, we see that with the TDM mechanism, the UL and SL will not have simultaneous TX/RX at the same slot. Then the overlap only occurs during the switching of NR SL and NR Uu as shown in figure 1. Within this case, it has been agreed that a TDM time mask will be decided in the WF[3]. With the consideration of the timing advance to the time mask then the guard period can be extended to cover the whole switching time. This has been discussed in our other paper[2].
For FDM case, the intention is with enough frequency separation, the SL TX/RX and UL TX can operate simultaneously. Hence the overlap of TA as TDM case is no longer applied in FDM case. In this case, the GP of SL can be configured for its original protection propose but it is not the key issue for co-existence study which should be based most on the frequency separation.
Observation 3: If the NR SL and NR Uu switching mask has been defined properly, the guard period can be extended to cover the whole switching time.
Thirdly, the synchronization reference resource for SL has been discussed and the agreement is captured below as:
· Companies are encouraged to bring the understanding on current RAN1/RAN2 specification to support statements below next meeting:
· Network should be always configured as synchronization reference source for in-coverage scenario. 
· Network should be always highest priority to be used when it is configured as one synch source for SL UE.
· RAN4 decide next meeting on synchronization source on synchronous operation between Uu and SL in licensed band. 
From our understanding, the listed two bullet points both are not aligned with RAN1 decision. The agreement has been made during RAN1#98 meeting with the FL summary document [4]
	         For confirmation of the working assumption of synchronization priority rules, eNB/gNB should be included into the priority order of GNSS-based synchronization.
	GNSS-based synchronization
	gNB/eNB-based synchronization

	•                 P0: GNSS 
•                 P1: UE directly synchronized to GNSS 
•                 P2: UE indirectly synchronized to GNSS
•                 P3: gNB/eNB
•                 P4: UE directly synchronized to gNB/eNB 
•                 P5: UE indirectly synchronized to gNB/eNB 
•                 P6: the remaining UEs have the lowest priority.
	•                 P0’: gNB/eNB
•                 P1’: UE directly synchronized to gNB/eNB 
•                 P2’: UE indirectly synchronized to gNB/eNB 
•                 P3’: GNSS 
•                 P4’: UE directly synchronized to GNSS 
•                 P5’: UE indirectly synchronized to GNSS
•                 P6’: the remaining UEs have the lowest priority. 


  When GNSS-based synchronization is (pre-)configured, it is also supported to disable the use of P3, P4, P5 by (pre-)configuration (i.e., a UE skips P3, P4, P5 in synchronization reference selection procedure). Details are up to RAN2
         Send an LS to RAN2 to inform this agreement.


With the above agreement, the synchronization priority as whether GNSS-based or gNB/eNB-based can be configured by gNB or preconfigured and which set of priority to be selected is up to implementation. 
Observation 4: From RAN1 agreement, two sets of synchronization rules are set and which set to be selected is by gNB configuration or pre-configuration.
Conclusions
In this contribution, we give discussion on remaining issue on UE operations for licensed bands partially used for SL transmission and the observations are shown as below：
Observation 1: SL timing aligning UL timing can reduce switching time and have better performance for the SL slot which configures the NR SL and NR Uu switching.
Observation 2: SL timing to be aligned with DL timing is to consider the case that SL UE is in-active mode in the network.
Proposal 1: To keep original timing advance as captured currently in TS 38.133.
Observation 3: If the NR SL and NR Uu switching mask has been defined properly, the guard period can be extended to cover the whole switching time.
Observation 4: From RAN1 agreement, two sets of synchronization rules are set and which set to be selected is by gNB configuration or pre-configuration.
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