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1. Introduction
The WI on extending NR operation to 71GHz was discussed in the last RAN4 meeting. Both operations in licensed and unlicensed band are considered. During the discussion in the last meeting, some general aspects of LBT impacts on RRM requirements are initially discussed. In this paper, we further provide our views on remaining issues on LBT related issues.
2. Discussion
During the discussion in last meeting, some general issues were briefly discussed [1]. For instance, the impacted sections and the working assumption on number of SSB candidate SSB positions that UE is required to monitor. From our understanding, the most straightforward manner is to take the existing requirements with CCA as starting pointed. For the discussion about NR-U in Rel-16, only some of the requirements were defined to evaluate the impact the CCA procedure. For instance, only SSB-based L1 and L3 measurements requirements were defined, and CSI-RS based requirements are not considered as there is no consensus on whether UE is capable to distinguish whether the CSI-RS suffers LBT failure or not. Another aspect is that the Rel-16 NR-U requirements are mainly developed based on Re-15 feature, some parallel discussed features in Rel-16 are not considered in NR-U scope. For instance, for multi-carriers SCell activation/BWP switching, there is no requirements with CCA for reference. 
Observation 1: Requirements defined for Rel-16 NR-U should be taken as starting point for evaluating LBT impacts for operation in FR2-2 (e.g. SSB based requirements).
The most general and essential issues is how to define a not available instance (e.g. not available SSB/SMTC) and the corresponding UE capabilities. In Rel-16 NR-U, UE is only required to monitor the first two successive candidate SSB positions for the same SSB index. For instance, the corresponding statement for cell Re-selection with CCA are defined as follows:
	In the requirements of clause 4.2A.2, the term SMTC occasion not available at the UE refers to when the SMTC contains SSBs configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SS/PBCH block index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding detection, measurement, or evaluation period; otherwise the SMTC occasion is considered as available at the UE.



In Rel-16 NR-U, the number of candidate SSB positions are extended to 10/20 for 15 KHz and 30 KHz. For operation in FR2-2, the corresponding SSB designs are shown as follows:

	Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
Agreement
For SCS that support DBTW, UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.
Agreement
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.




It could be observed from RAN1 agreement that for both operation in licensed and unlicensed band, the number of candidate SSB positions in a half frame is unchanged which is 64. And the way how UE can derive the QCL assumptions between candidate SSB positions within one SSB burst are same as Rel-16 NR-U. And the supported Q value is 16/32/64 for all SCS. Then if UE is also required to monitor the first two candidate SSB positions, when Q is configured with 32 or 64, it is equivalent that UE is required to monitor all possible candidate SSB positions are maximum candidate positions is 64. And when Q is configured with 16, then UE will only monitor half of the candidate SSB positions. For instance, if UE is configured to monitor SSB index (1,2,3,4), then all possible QCL-ed candidate SSB positions are (1,2,3,4),  (17,18,19,20), (33,34,35,36) and (49.50,51,52). Based on previous working assumptions, then UE is required to monitor (1, 2, 3, 4), (17, 18, 19, 20) candidate SSB positions. Thus, from our understanding, it is reasonable to keep the previous working assumptions on number of SSB successive candidate positions of the same SSB index that UE is required to monitor considering both the UE efforts and system performance.
Proposal 1: Maintain the working assumption on the number of SSB successive candidate positions of the same SSB index that UE is required to monitor for RRM requirements with CCA.
Another aspect is how to determine whether a SMTC/SSB are available or not. In Rel-16 NR-U RRM requirements, most of the requirements are extended by number of unavailable SMTC/SSB. However, for FR2-2, beam sweeping has to be considered. For instance, for HO to target cell with CCA, number of SMTC occasions are extend by (1+L1) and (3+L1’) for unknown intra-frequency and inter-frequency handover. For FR2 HO requirements in FR2, Tsearch is scaled by 8 which is the beam sweeping factor. Then when comes to FR2-2 unlicensed operation, it should be discussed whether the requirements shall be extended by (3+L1’)*8 and whether to change the definition of not available SMTC occasions. From our understanding, if there is one SMTC occasion not available to UE due to LBT failure, at the worst case, UE may need another N*SMTC occasions. Thus, it is reasonable to extend the requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions. 
Observation 2: RAN4 should evaluate the impact of beam sweeping when extending the requirements considering unavailable SMTC/SSB occasions.
Proposal 2: RAN4 to extend the requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions.

3. Conclusions
Observation 1: Requirements defined for Rel-16 NR-U should be taken as starting point for evaluating LBT impacts for operation in FR2-2 (e.g. SSB based requirements).
Proposal 1: Maintain the working assumption on the number of SSB successive candidate positions of the same SSB index that UE is required to monitor for RRM requirements with CCA.
Observation 2: RAN4 should evaluate the impact of beam sweeping when extending the requirements considering unavailable SMTC/SSB occasions.
Proposal 2: RAN4 to extend the requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions.
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