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Introduction
[bookmark: _Ref481671177]In this paper, our views on RRM measurement requirements in FR2-2 are provided, including scheduling restriction and deriveSSB-IndexFromCell.
[bookmark: _Ref78991552]deriveSSB-IndexFromCell 
In the last meeting, the deriveSSB-IndexFromCell for 480kHz and 960kHz SCS are discussed in [1].Assumptions on deriveSSB-IndexFromCell 
· For 480 kHz SSB SCS
· deriveSSB-IndexFromCell is always enabled by the network
· For 960 kHz SSB SCS
· deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled)
· FFS: NOTE: RAN4 to also specify the frame boundary alignment tolerance even for the case when deriveSSB-IndexFromCell is disabled
· FFS: If deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified for 960kHz SCS
· FFS whether the deriveSSB_IndexFromCell is always enabled or not in unlicensed band in FR2-2.
· Note: It’s not always enabled in FR1 NR-U.
Tolerance for frame boundary alignment
· Keep the existing requirements, i.e., 2 SSB symbols, for SCS up to 240kHz
· FFS: For 480kHz SCS:
· Option 1a: 3 SSB symbols
· Option 1b: 2 SSB symbols
· FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols
· Option 2b: 2 SSB symbols
· FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols
· Option 3b: 4 SSB symbols
· FFS: Revise PDSCH symbols to 2 for 480 kHz and to 3 for 960 kHz SCS


Given the cell phase synchronization accuracy of 3 us is unchanged, the timing misalignment among cells could be up to 3 us, which is almost 3 symbols for SCS of 960 kHz. Thus, the deriveSSB-IndexFromCell tolerance, specified in clause 7.7 can be relaxed to be 3 SSB symbols for SCS of 960 kHz. 
[bookmark: _Ref95401874]Proposal 1: For 960kHz SCS, when deriveSSB-IndexFromCell is enabled, relax deriveSSB-IndexFromCell tolerance to be 3 SSB symbols for SSB SCS (Option 2a). 

For the SCS of 480 kHz, with the unchanged tolerance of 2 symbols (Option 1b), it already supports the propagation delay difference of 350 m in the worst case, while with 3 symbols (Option 1a) it supports the propagation delay difference of around 1 km. Not very sure in FR2-2 the propagation delay difference of around 1 km needs to be considered and update the requirement. Thus we would like to keep the current tolerance value.
[bookmark: _Ref95401876]Proposal 2: For 480kHz SCS, when deriveSSB-IndexFromCell is enabled, reuse the existing deriveSSB-IndexFromCell tolerance as 2 SSB symbols (Option 1b). 

In the last meeting, we agreed for 480 kHz SSB SCS deriveSSB-IndexFromCell is always enabled by the network and unlicensed band is FFS. It can be observed in the current FR1 with CCA, e.g. as specified in 9.2A5.3.1 for NR-U, the deriveSSB_IndexFromCell is not always enabled in TDD band. The corresponding clause is provided below for reference. 9.2A.5.3.1	Scheduling availability of UE performing measurements in TDD bands
When UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols configured to be measured, and on 1 data symbol before each consecutive SSB symbols configured to be measured and 1 data symbol after each consecutive SSB symbols configured to be measured within SMTC window duration if deriveSSB_IndexFromCell is enabled. If the high layer in TS 38.331[2]  signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on all symbols within SMTC window duration if deriveSSB_IndexFromCell is not enabled. If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.


However, as the FR2-2 deployement could be well-planned and we could reuse the agreeement in the last meeting for 480 kHz in the licensed band.  
[bookmark: _Ref92459636][bookmark: _Ref95401885]Proposal 3: On the unlicensed band, for 480 kHz SSB SCS, deriveSSB-IndexFromCell is always enabled by the network. 
Scheduling restriction 
In the last meeting, the scheduling restriction for 480kHz and 960kHz SCS are discussed in [1].Scheduling restrictions
· Introduce scheduling restrictions for one symbol before and one symbol after the measurement resources (SSB, CSI-RS etc.) during L1 measurements for 480/960kHz SCS
· FFS: Introduce a total of K (due to synchronization error) + L (due to beam switching time) + M (due to propagation delay difference, TA adjustment etc) symbols scheduling restriction before and after SSB transmission – 
· For 480 kHz SCS,
· Option 1: K=2 
· Option 2: K=3
· For 960 kHz SCS, 
· K=3
· L = 1 for 480/960kHz SCS
· FFS: M for 480/960kHz SCS
· Consider propagation delay difference of 3.33us considering FR2-2 coverage of 1km


The open issue is the scheduling restrictions during L3 measurements for 480/960kHz SCS. As the previous topic, for 480 kHz SCS, K=2 is sufficient to cover synchronization error. And L=1 for due to beam switching time is reasonable. Regarding the “ M (due to propagation delay difference, TA adjustment etc)”, although the FR2-2 coverage of 1km is considered, the difference of propagation delay may still be within 1 us and can be covered by K=2. Besides, it is beneficial to minimize the scheduling restrictions. Thus, we are not sure about the M is necessary for 480 kHz. 
[bookmark: _Ref95401889]Proposal 4: Regarding the scheduling restrictions during L3 measurements, for 480kHz SCS, support K=2 (Option 1), L=1 and M=0. It gives 3 data symbols restrictions before and after the SSBs. 

For 960 kHz SCS, K=3 and L=1 is also needed, while it still support more than 200 ms propagation delay difference with the beam switching time of 200ns. Thus M=0 would be sufficient, if it is not targeting to support 1 km propagation delay difference. 
[bookmark: _Ref95401892]Proposal 5: Regarding the scheduling restrictions during L3 measurements, for 480kHz SCS, support K=3, L=1 and M=0. It gives 4 data symbols restrictions before and after the SSBs. 

PBCH detection for SSB index acquisition
To our understanding, enabling the deriveSSB-IndexFromCell can help UE to derive the SBI of the neighbouring cells from the serving cells and thus UE can skip SSB index detection on PBCH. If the deriveSSB-IndexFromCell is not enabled, the delay budget for PBCH detection for SSB index acquisition should be provided. 
[bookmark: _Ref92459632]Proposal 6: If deriveSSB-IndexFromCell is not enabled, additional time for PBCH detection for SSB index acquisition is allowed.
Conclusion
In this contribution, we discuss the RRM measurement requirement in FR2-2. We have the following observations and proposals. 
Proposal 1: For 960kHz SCS, when deriveSSB-IndexFromCell is enabled, relax deriveSSB-IndexFromCell tolerance to be 3 SSB symbols for SSB SCS (Option 2a).
Proposal 2: For 480kHz SCS, when deriveSSB-IndexFromCell is enabled, reuse the existing deriveSSB-IndexFromCell tolerance as 2 SSB symbols (Option 1b).
Proposal 3: On the unlicensed band, for 480 kHz SSB SCS, deriveSSB-IndexFromCell is always enabled by the network.
Proposal 4: Regarding the scheduling restrictions during L3 measurements, for 480kHz SCS, support K=2 (Option 1), L=1 and M=0. It gives 3 data symbols restrictions before and after the SSBs.
Proposal 5: Regarding the scheduling restrictions during L3 measurements, for 480kHz SCS, support K=3, L=1 and M=0. It gives 4 data symbols restrictions before and after the SSBs.
Proposal 6: If deriveSSB-IndexFromCell is not enabled, additional time for PBCH detection for SSB index acquisition is allowed.
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