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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK30][bookmark: OLE_LINK31]In the last RAN4 meeting, WF [1] on general RRM requirements from 52.6GHz to 71GHz was approved. In this contribution, deriveSSB-IndexFromCell and scheduling restrictions for SCS of 480 kHz and 960 kHz are further discussed. 
2. Discussion
2.1 [bookmark: OLE_LINK108][bookmark: OLE_LINK109]deriveSSB-IndexFromCell
Assumptions on deriveSSB-IndexFromCell 
The agreements on deriveSSB-IndexFromCell reached during the last meeting are as follows:
	Agreements 
· 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.


For 480 kHz SSB SCS, assumptions on deriveSSB-IndexFromCell have reached a consensus. However, for 960 kHz SSB SCS, although it has been agreed that deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled), there is controversy about whether the frame boundary alignment tolerance also need to be specified when deriveSSB-IndexFromCell is disabled.
In our view, when deriveSSB-IndexFromCell is disabled, RAN4 is unnecessary to specify the frame boundary alignment tolerance when deriveSSB-IndexFromCell is disabled for 960 kHz SSB SCS.
In last RAN4 meeting, some company mentioned that when deriveSSB-IndexFromCell is disabled, a UE can determine the LSBs of the SSB index using PBCH DMRS, which means that even if the frame boundary alignment is quite large, UE does not need to decode PBCH. However, the detection approach can only resolve SSB index ambiguity between 8 SSB indexes [2].
We believe that it is feasible to use the above approach to detect SSB indexes in a certain range. But even in this sense, we don't think it necessary to define tolerance for deriveSSB-IndexFromCell is disabled. For 960 kHz SSB SCS, considering the frame boundary alignment may include cell phase synchronization accuracy and the propagation delay, about 6 SSB symbols are the largest possible frame boundary alignment and are within the range of 8 SSBs. In the synchronous network, the maximum frame boundary alignment will not exceed this value, so some tolerance for synchronization in this case is not required.
Proposal 1: If deriveSSB-IndexFromCell is not enabled, a UE could determine the LSBs of the SSB index using PBCH DMRS, which can only resolve up to 8 SSB indexes.
Observation 1: In the synchronous network, the maximum frame boundary alignment will not exceed the range of 8 SSB indexes.
Proposal 2: In a synchronous network, RAN4 is unnecessary to specify the frame boundary alignment tolerance when deriveSSB-IndexFromCell is disabled for 960 kHz SSB SCS.
Tolerance for frame boundary alignment
The agreements on the tolerance for frame boundary alignment reached during the last meeting are as follows:
	Agreements 
· 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


When deriveSSB-IndexFromCell is disabled, the last meeting mainly discussed the tolerance for frame boundary alignment for 480 kHz SCS and 960 kHz SCS, but no consensus was reached. 
Considering the frame boundary alignment may include cell phase synchronization accuracy and the propagation delay, 2 SSB symbols in legacy spec [3] may not enough because the symbol length of higher SCS decreases. At the same time, as discussed by many companies in the last meeting, considering the SSB mode in RAN1, as long as the receiving timing difference between serving cell and neighbor cell does not exceed half of the minimum time difference between the first symbols of two SSBs, that is, 3.5 symbols, UE could derive the SSB index of the adjacent cell from the timing of the serving cell, so the maximum frame boundary alignment cannot exceed 3.5 symbols [4]. Therefore, for 480 kHz SCS and 960 kHz SCS when deriveSSB-IndexFromCell is enabled, we support option 1a and option 2a respectively, that is, the frame boundary alignment tolerance of both are 3 SSB symbols.
For 960 kHz SCS, when deriveSSB-IndexFromCell is disabled, as we discussed in section 2.1, it is suggested to support option 3c, that is, not to specify or add UE frame boundary assumption.
Proposal 3: Frame boundary alignment:
· For 480kHz SCS:
· 3 SSB symbols
· For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· 3 SSB symbols
· For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· not specify or add UE frame boundary assumption.
2.2 [bookmark: _GoBack]Scheduling restrictions 
The agreements on scheduling restrictions reached during the last meeting are as follows:
	Agreements 
· 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


[bookmark: OLE_LINK85][bookmark: OLE_LINK86]We suggest that both synchronization error and propagation delay difference could be considered together, and beam switching time, TA adjustment and other factors could be considered together. Therefore, it is suggested to introduce a total of K (due to synchronization error, propagation delay difference) + L (due to beam switching time, TA adjustment accuracy, TA resolution error etc. etc) symbols scheduling restriction before and after SSB transmission [2].
We know that the symbol lengths of 960 kHz and 480 kHz are 1.04us and 2.08us respectively. According to 3GPP TS 38.133 [3], the synchronization error is 3us. And considering FR2-2 coverage of 1km, it can be considered that the propagation delay difference is about 3.33us, so the total time of synchronization error and propagation delay difference is 6.33us [2]. Corresponding to the number of symbols, K= 6 for 960 kHz and we support option1, that is, K = 3 for 480 kHz. For L, Based on the tentative agreement from RF, the UE beam switching time is 200 ns for all SCS, so it can be considered that L = 1 for 480 / 960 kHz SCS. In addition, 200ns only takes up a small part of the symbol time, and the remaining time can be used for cover TA adjustment and other margin.
Therefore, we support the total scheduling restriction symbols should be at least 7(6+1) symbols and 4 (3+1) symbols for 960 kHz and 480 kHz respectively.
Proposal 4: It is suggested that both synchronization error and propagation delay difference could be considered together, and beam switching time, TA adjustment and other factors could be considered together.
Proposal 5: It is suggested to introduce a total of K (due to synchronization error, propagation delay difference) + L (due to beam switching time, TA adjustment accuracy, TA resolution error etc.) symbols scheduling restriction before and after SSB transmission.
· For K,
· K=3 for 480 kHz SCS
· K=6 for 960 kHz SCS
· For L,
· L= 1 for 480/960kHz SCS
Proposal 6: The total scheduling restriction symbols should be at least 7 symbols and 4 symbols for 960 kHz and 480 kHz respectively.
3. Summary
[bookmark: OLE_LINK51]In this paper, we provide our views on general RRM impact for the extension to 71 GHz. From this discussion we have derived the following observation and proposals: 
Proposal 1: If deriveSSB-IndexFromCell is not enabled, a UE could determine the LSBs of the SSB index using PBCH DMRS, which can only resolve up to 8 SSB indexes.
Observation 1: In the synchronous network, the maximum frame boundary alignment will not exceed the range of 8 SSB indexes.
Proposal 2: In a synchronous network, RAN4 is unnecessary to specify the frame boundary alignment tolerance when deriveSSB-IndexFromCell is disabled for 960 kHz SSB SCS.
Proposal 3: Frame boundary alignment:
· For 480kHz SCS:
· 3 SSB symbols
· For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· 3 SSB symbols
· For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· not specify or add UE frame boundary assumption.
Proposal 4: It is suggested that both synchronization error and propagation delay difference could be considered together, and beam switching time, TA adjustment and other factors could be considered together.
Proposal 5: It is suggested to introduce a total of K (due to synchronization error, propagation delay difference) + L (due to beam switching time, TA adjustment accuracy, TA resolution error etc.) symbols scheduling restriction before and after SSB transmission.
· For K,
· K=3 for 480 kHz SCS
· K=6 for 960 kHz SCS
· For L,
· L= 1 for 480/960kHz SCS
Proposal 6: The total scheduling restriction symbols should be at least 7 symbols and 4 symbols for 960 kHz and 480 kHz respectively.
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