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Background
During the RAN4#96-e meeting, it is agreed to differ the licensed band partially used for Sidelink topic till Rel-17[1]. Further, during the RAN4#97-e meeting, the work plan [2] as decided to continue the discussion in RAN4#98-e meeting. In this paper, we will give further discussion on synchronous operation between NR Uu and NR SL in an operating band.
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Timing issue
The timing issue has been raised in the RAN4#95-e meeting and a WF[3] has been agreed. It has been captured that:
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It can be seen that there is no conclusion for the transmission timing between Uu and SL. Currently in RRM session, the TS 38.133 sub-clause 12.2 has defined  = 0 and=0 for all different synchronization resources including GNSS, NR cell, E-Utra cell and syncRef UE. From our understanding, to set the 0 timing advance for all cases is that to start SL transmission once the reference source is received. However, when defining such timing requirement, the synchronous operation between NR Uu and NR SL is not considered at that time.
Observation 1: Current timing setting as 0 timing advance has not considered the synchronous operation between NR Uu and NR SL.
However, when we are discussing the Uu and SL synchronous operation, then simply reuse the timing setting as 0 timing advance of synchronization source is not suitable anymore. As already discussed in [4], the 0 timing advance of NR SL will cause interference to UL and DL because of the timing advance of same UE NR UL. Hence, it is proposed the timing advance of NR SL equals to the timing advance of NR UL as shown below figure1:
[image: ]
Figure 1 SL timing is aligned with UL timing
With this timing advance matching, the synchronous operation between NR Uu and NR SL is configured similar to intra-band 2UL carrier aggregation from UE perspective. 
Observation 2: When SL timing is aligned to UL timing, the synchronous NR Uu and NR SL operation is similar to 2UL carrier aggregation from UE perspective.
Proposal 1: For specific synchronous operation of NR Uu and NR SL, the timing advance of SL to DL is aligned with the timing advance of UL to DL.
UE RF architecture
Based on the discussion [5] in RAN4#97-e, for band 47 and n47 concurrent operation, a separate antenna architecture is assumed. For Synchronous operation between NR Uu and NR SL, as discussed in section 2.1 that UL and SL simultaneous transmission is assumed, then the separate antenna architecture is also considered. Furthermore, as RAN1 has also defined the power control mechanism based on the separate antenna architecture as captured in TS 38.213 sub-clasue16.2.4.3 which is shown below:
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Observation 3: Separate antenna architecture is assumed for UL and SL simultaneous transmission scenario.
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: Current timing setting as 0 timing advance has not considered the synchronous operation between NR Uu and NR SL.
Observation 2: When SL timing is aligned to UL timing, the synchronous NR Uu and NR SL operation is similar to 2UL carrier aggregation from UE perspective.
Proposal 1: For specific synchronous operation of NR Uu and NR SL, the timing advance of SL to DL is aligned with the timing advance of UL to DL.
Observation 3: Separate antenna architecture is assumed for UL and SL simultaneous transmission scenario.
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- reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has
highkr priority than the UL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission
power would not exceed Peypax

- reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has
higher priority than the SL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission
power would not exceed Peypax «
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* Proposals

o Option 1: SL transmission timing should be aligned with the UL timing of NR Uu not
the DL timing.

o Option 2: This is in RAN1 scope and is currently being discussed in RAN1.(Qualcomm)

e Recommended WF

o Option 1:In RRM session, RAN4 already decided the transmission timing between Uu
and SL. Is it possible to revert the agreement at this moment? It will be further
discussed in Rel-17 or maintenance of 5G V2X WI.

o Option2:This is in RAN1 scope and is currently being discussed in RAN1.
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