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1. Introduction
The reference cell definition of timing requirements for NR-U was discussed for several meetings with respect to DRX and measurement gaps.The latest status are captured in the WF [1]. We further provide our views in this paper on the remaining issues.
2. Discussion
The agreements and open issues in the last meeting are summarized as follows:
	Timing: Definition of the reference cell which is not available, with respect to DRX

Proposal 1 (Ericsson, Qualcomm Incorporated, Huawei, HiSilicon): SSB does not have to be within ON duration in a reference cell subject to DL CCA in order to meet UE timing requirements
No clarification related to DRX is needed on the current definition of unavailability of a reference cell on a carrier frequency subject to CCA in section 7.1.1.
Proposal 2: (Qualcomm, Apple, MTK): 
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 for at least one SSB, at the UE due to DL CCA failures at gNB during the last X ms; otherwise the reference cell on the carrier frequency subject to CCA is considered as available at the UE.
X is FFS, X>160ms.

Timing: Definition of the reference cell which is not available, with respect to MGs

Proposal 1 (Ericsson, Qualcomm): SSB in a reference cell subject to DL CCA does not have to be outside the gaps in order to meet UE timing requirements
No clarification related to gap is needed on the current definition of unavailability of a reference cell on a carrier frequency subject to CCA in section 7.1.1.
 
Proposal 2 (Huawei, ZTE, MTK): The availability of reference cell shall base on the SSB within the DL active BWP which is not overlapping with measurement gaps.
Proposal 3: (Qualcomm, Apple, MTK): 
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 for at least one SSB, at the UE due to DL CCA failures at gNB during the last X ms; otherwise the reference cell on the carrier frequency subject to CCA is considered as available at the UE.
X is FFS, X>160ms.




At the very beginning, the issues come from that we don’t have clear principles in the exiting requirements. In the existing requirements, we have the similar terminology about “available SSB” which is also widely used in NR-U. In NR-U requirements, the “available/unavailable” SSB mainly refers to when the SSB is transmitted or not subject to the LBT procedure. However, in legacy requirements, there is no detailed description about what is an available SSB. 
Regarding the 160 ms conditions, it is not only used to determine whether the reference cell is available but also the Te requirements. UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.
Observation 1: The 160 ms conditions work for not only the availability of the reference cell but also the Te requirements.
For option 2, which is a compromised approach to allow UE use the SSB for timing in a sparser manner (e.g. UE may use SSB 1280ms before DRX on duration and maintain the timing as long as the corresponding requirements could be met). However, there is also drawback of this approach. If there is an unavailable SSB 1280ms before next DRX onduration and SSBs are available in the last 160 ms, according the proposed clarification, UE still doesn’t need to meet the timing requirements. From our understanding, for the reasonable UE implementation in NR-U, if UE find the SSB is not available which is intended for timing and is before the last 160 ms, UE shall attempt to find another available SSB within the last 160 ms instead of doing nothing. If such SSB is found, then UE shall still meet the timing requirements. Then regarding the definition w.r.t. DRX, we prefer not to have further clarifications.
Regarding the definition w.r.t the measurement gap, companies argued that there is no such clarifications in legacy requirements. As mentioned above, we believe the “available SSB” in existing requirements already implies that the SSB is not overlapping with measurement gaps. For all L1 measurement (e.g. RLM/BFD), the overlapping between RS and MG is considered when defining the requirements, and it is the basic assumption that UE may not be able to measure the RS when it is overlapped with MG. So if the intention is to make it clear about what is an available SSB in NR-U, then we believe such clarification is needed.
Proposal 1: The availability of reference cell shall base on the SSB within the DL active BWP which is not overlapping with measurement gaps.
3. Conclusions
Observation 1: The 160 ms conditions work for not only the availability of the reference cell but also the Te requirements.
Proposal 1: 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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