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1. Introduction
In RAN4#98e meeting, the general test configurations are discussed with the agreements captured in the WF [1]. The progress of the CCA modeling is captured in the WF [2]. For transmit timing test cases, the test configurations and opening issues are captured in [3]. Regarding the CCA models in the transmit timing test cases, we further provide our views in this paper.
2. Discussion
It is agreed to introduce the test cases for transmit timing for NR-U in Rel-16 in WF [3]:
	Issue 2-6-1:
Test configurations for SA:
1: NR cells with CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz
Test configuration for EN-DC:
1: LTE FDD; NR cells with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
2: LTE TDD, NR cells with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
FFS: Issue 2-6-2: UE transmit timing tests are defined for the following LBT configuration/setting in SpCell:
Option 1:
PCCA_UL=1 and PCCA_DL < 1 depending on SSB periodicity (e.g. 0.5% for TSSB=20 ms) in all test times




One of the remaining issues is how to define the CCA model for transmit timing test case. Regarding the UL CCA probability, we think it is reasonable to configure PCCA_UL = 1 as the test cases if to very whether UE could adjust the UL transmit timing accordingly by checking the periodic SRS. However, for the DL CCA probability, one option captured in [3] is to define the PCCA_DL less than 1 in the test cases. As explained in the last meeting, it means the SSB periodicity will be configured shorter than 160ms, e.g. 20 ms or 40 ms. Then there could be multiple SSB occasions within the last 160 ms. If one SSB is dropped due to CCA failure, there is still available SSB could be used to time tracking. However, it assumes that UE will measure every SSB occasions in case some of them are dropped due to CCA failure. Based on the requirements already defined, the reference cell is considered as not available when at least one SSB is not available during the last 160ms. For instance, the SSB is transmitted every 20 ms, UE may choose one SSB during the last 160ms for time tracking, and if the UE is in bad luck that the chosen one is dropped due to LBT failure, the reference cell should be considered as not available.
	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.



Observation 1: The reference cell shall be considered as available only if all SSB are available during the last 160 ms.
Then if the DL CCA probability is configured less than 1, then it is possible that the reference cell is not available to UE even if PCCA_DL is configured to be close to 1. One option is add a note that the UL transmission is not taken in to statistics if there is at least on SSB not available during the last 160 ms. Another option is to define PCCA_DL equal to one, which means there will be no LBT failure in DL. 
Observation 2: Handling the DL CCA failure in transmit timing requirements:
Option 1: PCCA_DL <1, and add a note that the UL transmission is not taken in to statistics if there is at least on SSB not available during the last 160 ms
Option 2: PCCA_DL = 1.
From our understanding, configure PCCA_DL = 1 is sufficient to verify transmit timing requirements for NR-U. 
Proposal 1: Configure PCCA_UL=1 and PCCA_DL=1 for transmit timing test cases.
3. Conclusions
Observation 1: The reference cell shall be considered as available only if all SSB are available during the last 160 ms.
Observation 2: Handling the DL CCA failure in transmit timing requirements:
· Option 1: PCCA_DL <1, and add a note that the UL transmission is not taken in to statistics if there is at least on SSB not available during the last 160 ms
· Option 2: PCCA_DL = 1.
Proposal 1: Configure PCCA_UL=1 and PCCA_DL=1 for transmit timing test cases.
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