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Introduction
In this contribution, we provide our views on general RRM requirements for the extension to 71GHz.
 
Discussion
Scheduling restriction
For the scheduling restriction for high SCS, cell phase synchronization, deriveSSB-IndexFromCell, and beam switching time should be considered. In the last meeting, some agreements related to deriveSSB-IndexFromCell were made [1].
	· Assumptions on deriveSSB-IndexFromCell 
· Do not change cell phase synchronization accuracy
· For 120kHz SCS
· deriveSSB-IndexFromCell is always enabled
· For 480kHz and 960kHz SCS
· Option 1: deriveSSB-IndexFromCell is always enabled
· Option 1A: revisit UE assumptions on the maximum timing difference between the reference cell and target cell from 2 SSB symbols to a larger value
· Option 1B: introduce [1-3] symbols scheduling restriction before and/or after SSB transmission
· Option 2: deriveSSB-IndexFromCell may be either enabled or not enabled and up to network configuration
· FFS whether to have different approaches for licensed/unlicensed bands


The tolerance of frame boundary alignment across cells on the same frequency carrier should be less than min(2 SSB symbols, 1 PDSCH symbol) when deriveSSB-IndexFromCell is enabled. For FR2-1, deriveSSB-IndexFromCell is always enabled. However, since the tolerance could be less than cell phase synchronization accuracy for high SCS for FR2-2, it does not make sense that deriveSSB-IndexFromCell is always enabled. Therefore, deriveSSB-IndexFromCell should be up to network configuration. 
· Proposal 1: deriveSSB-IndexFromCell should be up to network configuration for high SCS in FR2-2.

Based on proposal 1, if deriveSSB-IndexFromCell by the network is enabled for high SCS, it should imply that the offset of frame boundary alignment across cells would be less than min(2 SSB symbols, 1 PDSCH symbol). If deriveSSB-IndexFromCell by the network is not enabled for high SCS, a UE has to detect the neighbor cell’s frame boundary, and additional detection time should be considered.  
· Proposal 2: The offset of frame boundary alignment across cells should be less than min(2 SSB symbols, 1 PDSCH symbol) if deriveSSB-IndexFromCell by the network is enabled for high SCS.

If the offset of frame boundary and the propagation difference between serving and neighbor cell is considered, the timing difference between serving and neighbor cell could be larger than 3 us. So, the SSB of neighbor cell could be located outside SMTC window due to the shorter symbol length for high SCS. If the SCS of the serving cell is 480kHz and the SCS of the neighbor cell’s SSB is 480kHz / 960kHz, the SSB symbols for 960kHz SCS based neighbor cell could be located before starting SMTC window as shown in Fig.1 (a). Since the consecutive 32 slots for SSB could be allocated for 480/960kHz, 1ms SMTC window duration could be used for 480kHz SCS. In this case, the SSB symbols for 480kHz SCS based neighbor cell could be located after the end of SMTC window as shown in Fig.1 (b). 
· Observation 1: Due to the shorter symbol length and propagation delay difference between serving and neighbor cell, the SSB symbols could be partially located outside SMTC window duration for high SCS.
To maintain all SSB symbols within SMTC window duration, longer SMTC could be configured, e.g., 2ms SMTC window. However, if a longer SMTC window is used for the high SCS, a longer MG length is also required. It would be a very inefficient operation. To resolve this issue, additional margins such as one or half slot could be added before and after STMC window duration (i.e., an extension of SMTC window duration.), or new SMTC window duration could be considered to maintain all SSB symbols within STMC window duration. 


(a)


Figure 1 Example of timing offset between SCS configuration considering cell phase synchronous accuracy

· Proposal 3: Introduce new SMTC window duration (e.g., 1.5ms) for high SCS to maintain all SSB symbols within SMTC window duration.

For scheduling restriction, according to Rx timing difference due to frame boundary error and propagation difference between serving and neighbor cell, at least 3 data symbols before and/or after each consecutive SSB symbols should be considered regardless of beam switching time. 
· Proposal 4: For high SCS, at least 3 data symbols before and/or after each consecutive SSB symbols should be considered. 

Scaling factor for Rx beam sweeping
In the last RAN4 meeting, there was no further progress for scaling factor for Rx beam sweeping for RRM requirements. Also, the RF session is still under discussion on the number of antenna elements for FR2-2 with the following principle. 
	Antenna array number of elements assumption based on RF session agreements [2]
· Handheld UE 
· Commercial FR2-1 antenna module physical dimension can be treated as the feasible FR2-2 antenna module dimension.
· Commercial FR2-1 antenna module is equipped with 1x4 or 2x2 antenna elements
· Address the concerns related to the following identified factors into the next meeting
· Vehicular UE
· Vehicular array size is equal to or larger than the handheld
· FWA UE
· If a single power class is defined for FWA in Rel-17, the number of antenna element assumption is anywhere in the range between 32 and 64 elements.


Based on above agreements, the antenna array number of elements for FR2-2 would be increased comparing with that for FR2-1. In RRM for IDLE/INACTIVE mode, the scaling factor for serving cell, intra/inter-frequency measurements is 3~8 depending on DRX cycle length. So, RAN4 needs to study whether larger scaling factor for IDLE/INACTIVE RRM measurements depending on the antenna array number of elements assumption with UE types should be defined. For CONNECTED mode, beam based measurement and reporting could be performed. If a rough Rx beam is used for narrow Tx beam from gNB which is more narrower than FR2-1, measurement results for the Tx beams would be similar. So, it is better to measure based on narrower Rx beam for FR2-2 than that for FR2-1. So far, since there are no concrete agreements for antenna array number of elements for each UE type in RF session, RAN4 needs to revisit the scaling factor for IDLE/INACTIVE/CONNECTED mode after finalizing the antenna assumption for FR2-2.
· [bookmark: _GoBack]Proposal 5: RAN4 needs to revisit the Rx beam scaling factor for RRM measurements in IDLE / INACTIVE / CONNECTED mode after finalizing the antenna assumption for FR2-2.

Conclusion 
In this contribution, we provide our views on RRM measurement requirements for FR2-2, and we propose
· Proposal 1: deriveSSB-IndexFromCell should be up to network configuration for high SCS in FR2-2.
· Proposal 2: The offset of frame boundary alignment across cells should be less than min(2 SSB symbols, 1 PDSCH symbol) if deriveSSB-IndexFromCell by the network is enabled for high SCS.
· Observation 1: Due to the shorter symbol length and propagation delay difference between serving and neighbor cell, the SSB symbols could be partially located outside SMTC window duration for high SCS.
· Proposal 3: Introduce new SMTC window duration (e.g., 1.5ms) for high SCS to maintain all SSB symbols within SMTC window duration.
· Proposal 4: For high SCS, at least 3 data symbols before and/or after each consecutive SSB symbols should be considered. 
· Proposal 5: RAN4 needs to revisit the Rx beam scaling factor for RRM measurements in IDLE / INACTIVE / CONNECTED mode after finalizing the antenna assumption for FR2-2.
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