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1. Introduction
In last RAN4 meeting, the performance requirements for FR2-2 are initially discussed with agreements and issues captured in [1]. In this paper, we further provide our views on some remaining issues.
2. Discussion
Regarding the test cases scope and structures for operation with/without CCA, the status are summarized as follows:
	Agreement: RAN4 to define RRM performance requirements for the following scenarios:
· FR2-2 only standalone
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)

Agreement: Performance requirements for FR2-2
· Performance requirements for 120kHz SCS in FR2-2
· Attempt to reuse FR2-1 RRM performance requirements for 120 kHz SCS that do not depend on the Rx Beam sweeping scaling factor.
· If Rx beam sweeping scaling factor is changed in RRM core requirements, define new RRM performance requirements for 120 kHz SCS considering the decision on the number of Rx Beam for RRM requirements.
· RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS with SSB using 240 kHz SCS.
· Define RRM performance requirements for 480 kHz and 960 kHz SCS
· For requirements that are the same for operation with CCA and without CCA, tests defined for operation without CCA can be reused to test the requirements with CCA

Agreement: Specification structure for test cases 
· Define test cases for operation in FR2-2 in dedicated sections
· Create in TS 38.133 the following new top-level sections for NR-test cases with CCA in FR2-2
· A.14 NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR2-2
· A.15 NR Standalone Tests with NR Scell under CCA and All Other Cells in FR2-2





Regarding how to organize the test cases for FR2-2 (licensed and unlicensed operation), it was agreed in last meeting that creating new top-level sections for test cases with CCA. For test cases for licensed operations, the structure is not clear. During the discussion in previous meeting, some companies suggested to add configurations in exiting test cases, which may have impacts on almost all existing test cases. Thus, it is preferred to create dedicated test cases for FR2-2 in existing sections.
Proposal 1: For licensed operation, create dedicated test cases for FR2-2 in existing sections (A.7). 
Regarding the SCS configuration, as the beam sweeping factor is extended which means the requirements cannot be reused directly for 120 kHz, test cases configurations shall include (120/480/960 kHz). Based on agreement in RF session about BW for each SCS, it is proposed to have following configurations:
· 120 kHz, 100 MHz bandwidth
· 480 kHz, 400 MHz bandwidth
· 960 kHz, 400 MHz bandwidth
Proposal 2:  Following SCS/BW configurations to be used in test cases for FR2-2
· 120 kHz, 100 MHz bandwidth
· 480 kHz, 400 MHz bandwidth
· 960 kHz, 400 MHz bandwidth
In legacy test cases, UE is only required to pass one of the configurations. But for FR2-2, it is a bit different. 480 kHz and 960 kHz are optionally supported. If configurations contains 120,480 and 960 kHz, if UE is only required to be tested by one configuration, then the performance of 480/960 may not be verified. It is different from legacy cases where all SCS are mandatory supported. 
Proposal 3: Discuss whether UE is required to be tested using configurations for 480/960 kHz when the corresponding SCS is supported. 
The CCA model is discussed in last meeting, and the latest status are summarized as follows:
	Way forward: Further discuss the following options for modelling unavailable SSB/SMTC
· Option 1a: For test cases where no specific UE behaviour to be verified, an unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Option 1b: If a specific UE behaviour is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modelled as none of SSB is transmitted by TE




For instance, if the SSB pattern 3 is used (480 KHz with 1 SSB in each SS-burst), option 1b means all SSBs are muted for consecutive 12 SSB as follows. If particular behavior is to be verified (i.e. Report RSRP_0 upon L1 exceeding L1,max for L1-RSRP measurement), the option 1b should be adopted; otherwise, if there is one SSB available, it is possible that UE will threat this group as an available one.
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Fig. Example for option 1a and 1b.
However, for other RRM requirements, it means there is no SSB at all for 12 SSB bursts. It needs further investigation whether UE will have some expected behavior (i.e. triggering RLF). In additions, in FR2-2, the LBT failure possibility is much lower than FR1, thus option 1a seem to be more realistic approach. 
For option 1a, it means there is exact one SSB muted within 12 SSB burst, where the muted SSB can be randomly chosen. Then, Pcca can be modelled as the possibility of an available SSB group (all SSB are available). As also commented during last meeting that whether it should be modelled as “at least one SSB not available”. Then, Pcca is defined on per SSB basis. The possibility of an available SSB group is Pcca12, and the possibility of an unavailable SSB group is 1- Pcca12 which is rather high, and it will lead to longer test time.
In Rel-16 NR-U, some UE behaviour upon exceeding Lmax is considered as follows:
	List of test cases in which exceeding Lmax values may be considered
Tentative agreements:
· Consider having particular test cases to verify the correct UE behaviour for the following cases: 
· Initiating the measurements on neighbour upon exceeding Mp and Mq in Cell reselection
· Initiate cell selection procedures for the selected PLMN upon L1 exceeding L1,max in RRC release with redirection
· Report RSRP_0 upon L1 exceeding L1,max for L1-RSRP measurement
· For SCell activation in NR-U, exceeding Lmax should be avoided.
· For SFTD measurement NR-U, exceeding Lmax should be avoided.
· For intra-frequency and inter- frequency measurement for NR-U, exceeding LPSS/SSS,gaps,max should be avoided.. 



From our understanding, the probability of CCA failure is rather low in FR2-2, thus exceeding Lmax shall be avoided in test cases.
Proposal 4: Exceeding Lmax shall be avoided in all test cases.
Based on proposal 1, then the CCA model of option 1a shall be adopted.
Proposal 5: For CCA model in test cases, an unavailable SSB/SMTC group can be modelled as that there is exactly one SSB not transmitted by TE in N consecutive SSB/SMTC occasions

3. Conclusions
Proposal 1: For licensed operation, create dedicated test cases for FR2-2 in existing sections (A.7). 
Proposal 2:  Following SCS/BW configurations to be used in test cases for FR2-2
Proposal 3: Discuss whether UE is required to be tested using configurations for 480/960 kHz when the corresponding SCS is supported. 
Proposal 4: Exceeding Lmax shall be avoided in all test cases.
Proposal 5: For CCA model in test cases, an unavailable SSB/SMTC group can be modelled as that there is exactly one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
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