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1. Introduction
In RAN4#98e meeting, the definition of reference cell in timing requirements were discussed with not much progress. There are still variable views regarding the DRX and gap configuration. We further provide our views on these issues in this paper.
2. Discussion
In the RAN4#97e meeting, the core requirements for timing requirements were discussed with following agreements: 
	RAN4#97e Agreement
Reference Cell Definition
In the requirements of clause 7.1.2, the term reference cell on a carrier frequency subject to CCA is not available at the UE refers to when at least one SSB is configured by gNB, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the last 160 ms; otherwise the reference cell on the carrier frequency subject to CCA is considered as available at the UE
DRX case: FFS, unless this can also be solved in RAN4#97-e
FFS: when there is no available serving SSB outside gap




It was agreed that the definition of available SSB is same as the definition for RRM that UE shall monitor the first two candidate SSB positions. The impact of DRX and measurement gap was discussed in the last RAN4 meeting. However the views are quite diverse.
2.1 DRX impact on timing
Regarding the DRX configuration, companies stated that only SSBs within the on duration shall be considered. But from our understanding, UE may also need to perform time tracking before on duration for PDCCH monitoring. As UE shall maintain the timing accuracy for the initial transmission in the DRX cycle, the UE shall use the available SSB within the last 160ms before the on during for time tracking. Other companies stated the reference cell is unavailable if at least one discovery burst transmission window within a DRX cycle. The DRX cycle could quite long (longer than 160 ms). The typical implementation is that UE wakes up before the on duration and perform the time tracking for the initial transmission in the DRX. Then, even there is an unavailable SSB in the inactive period, it should not impact the transmit timing requirements provided that there is available SSB during the last 160ms.If the reference cell is defined in this way, the reference cell is easily become unavailable, and according to what we have defined before, UE could use another serving cells are reference cell. Then, we believe there is no need to consider the DRX impact on the timing reference cell.
Proposal 1: No clarification related to DRX is needed on availability of a reference cell.

2.2 Measurement gaps impact on timing
Regarding the impact of measurement gaps, the definition of “available SSB” is already defined without NR-U. From our understanding, the “available SSB” should be the one outside the measurement gap. Companies argued that the time tracking is performed on the SSB on the serving cell and UE shall be able to find the time to do the measurement even it is located within the gap duration. However, if we look at the requirements for RLM/BFD/L1-RSRSP, which are also on the serving cells, it is already considered that the RS is dropped when it is overlapped with the measurement gap. It means if the SSB for time tracking is overlapped with the measurement gap, then it should not be considered as an available one. Also companies pointed out that we should only considered the SSB within the active BWP. It is reasonable that for all other L1 measurement, we already have the condition that the SSB shall be transmitted within the DL active BWP. Then it is proposed to have the clarifications as follows:
“In the requirements of clause 7.1.2, the term reference cell on a carrier frequency subject to CCA is not available at the UE refers to when at least one SSB is configured by gNB which is within the DL active BWP and is not overlapping with measurement gaps, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the last 160 ms; otherwise the reference cell on the carrier frequency subject to CCA is considered as available at the UE.”
Proposal 2: The availability of reference cell shall base on the SSB within the DL active BWP which is not overlapping with measurement gaps.
3. Conclusions
Proposal 1: No clarification related to DRX is needed on availability of a reference cell.
Proposal 2: The availability of reference cell shall base on the SSB within the DL active BWP which is not overlapping with measurement gaps.
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