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1 Introduction
In this paper, our views are provided for the reference cell definition for UE transmit timing in NR-U, with DRX in use or measurement gap.
2 Reference Cell Definition
In the last meeting WF [2], the reference cell definition for the case with DRX, MGRP was discussed.UE Transmit Timing
· 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


In NR-U, the availability of serving SSB is not guaranteed, due to LBT. Thus, for the reference cell measurements without gap required, the serving SSB within gap will be not helpful for UE timing synchronization with the serving cell, because UE may not say on the serving carrier within gap. For this case, the availability of the reference cell should be based on “SSB outside gap”, as illustrated in Figure 1.
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Figure 1. the reference cell measurements without gap required

On the other hand, for the reference cell measurements with gap required, e.g. the serving SSB are outside UE active DL BWP, as illustrated in Figure 2. For this case, the availability of the reference cell should be based on “SSB within gap”. However, this case would be a conner case, so we suggest no requirement for it.
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Figure 2. the reference cell measurements with gap required

[bookmark: _Ref61474409][bookmark: _Ref61516870]Proposal 1: For the reference cell definition for UE transmit timing, when SSB is completely within UE's active BWP, add clarification note that the availability of the reference cell is based on serving SSB outside gap for the reference cell measurements without gap required. No requirement when SSB is not completely within UE's active BWP.

In case of DRX in use, the availability of the reference cell should be consistent to the approach in ILDE mode, i.e., the availability of a reference cell should be based on the DRX cycles with at least one SMTC/DRS window where there are no SSBs available. 
[bookmark: _Ref61516873]Proposal 2: In case of DRX in use, the availability of the reference cell is based on the DRX cycles with at least one SMTC/DRS window where there are no SSBs available during the last 160 ms.  

The corresponding text proposal as provided as follows. 
[bookmark: _Ref61516876]Proposal 3: In case of DRX in use, the reference cell can be considered as not available if at least one discovery burst transmission window within a DRX cycle where 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. 
3 Summary
In this paper, the reference cell definition for UE transmit timing in NR-U requirements have been discussed. We have the following proposals. 
Proposal 1: For the reference cell definition for UE transmit timing, when SSB is completely within UE's active BWP, add clarification note that the availability of the reference cell is based on serving SSB outside gap for the reference cell measurements without gap required. No requirement when SSB is not completely within UE's active BWP.
[bookmark: _GoBack]Proposal 2: In case of DRX in use, the availability of the reference cell is based on the DRX cycles with at least one SMTC/DRS window where there are no SSBs available during the last 160 ms.
Proposal 3: In case of DRX in use, the reference cell can be considered as not available if at least one discovery burst transmission window within a DRX cycle where 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.
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