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Introduction
This paper presents Nokia’s view on RRM aspects related to the operation between 52.6 GHz and 71 GHz. This paper discusses the impact of operation above 52.6 GHz on general RRM. 

TS 36.133 specification impact
In the last RAN4 meeting, the following scenarios were agreed to be in the scope of the WI NR_ext_to_71GHz: 
	Deployment scenarios
· To clarify the scope of RRM, RRM requirements for Ext_to_71GHz should be defined for the scenarios below in Rel-17.
· FR2-2 single carrier and CA in SA
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)
· Other scenarios are precluded in Rel-17.




In our view it is still unclear whether FR1 refers only to NR or also to LTE. We would like to clarify it. 
RAN4 to clarify if EN-DC is within the scope of the requirements defined in Rel-17.
deriveSSB-IndexFromCell
In the last RAN4 meetting, a discussion on how the new SCSs introduced for extension to 71 GHz impact the derivation of SSB index for RRM requirements, where the following agreements and open issues were captured: 
	Scheduling restrictions 
· Scheduling restrictions due to beam switching time to continue waiting for the conclusion about beam switching time from RF session
· 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



In order to understand the problem, we analyse the RAN1 agreements that include the SSB candidate positions for RAN1 #104bis-e [3]
	Agreement:
For SSB with 120kHz SCS for NR 52.6 GHz to 71 GHz,
· 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8,16, 20} + 28×n, where index 0 corresponds to the first symbol of the first slot in a half-frame.
· For carrier frequencies within 52.6 GHz to 71GHz, support at least 𝑛 = 0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
· Other values of n (if any) are FFS, and support of additional n values are subject to support of DBTW for 120kHz SSB


Agreements from RAN1 #106-e:[4]
	Agreement:
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame. 






[bookmark: _Ref92387924]Figure 1 SS/PBCH block candidate possitions for 480 kHz and 960 kHz 

Given the RAN1 agreement, the SS/PBCH block candidate positions can be derived as in Figure 1. In this figure, there is a fixed distance of 6 OFDM symbols between consecutive PSS and SSS transmissions, which result in an interval of 6.69 us for 960 kHz SCS and 13.37 us for 480 kHz SCS. In both cases, the interval is large enough to accommodate the existing Cell phase synchronization requirements from 38.133 [5].  

Existing requirements related to deriveSSB-IndexFromCell [5]

	7.4	Cell phase synchronization accuracy
[bookmark: _Toc5952604]7.4.1	Definition
Cell phase synchronization accuracy for TDD is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.
[bookmark: _Toc5952605]7.4.2	Minimum requirements
The cell phase synchronization accuracy measured at BS antenna connectors shall be better than 3 µs.
(…)
7.7	deriveSSB-IndexFromCell tolerance
[bookmark: _Toc5952621]7.7.1	Minimum requirements
When deriveSSB-IndexFromCell is enabled, the UE assumes frame boundary alignment (including half frame, subframe and slot boundary alignment) across cells on the same frequency carrier is within a tolerance not worse than min(2 SSB symbols, 1 PDSCH symbol) and the SFNs of all cells on the same frequency carrier are the same.
(…)
9.2.5	Intrafrequency measurements without measurement gaps
9.2.5.1	Intrafrequency cell identification
The UE shall be able to identify a new detectable intra-frequency cell within Tidentify_intra_without_index if the UE is not indicated to report SSB based RRM measurement result with the associated SSB index(reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
(…)
9.2.5.3.3	Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell
	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling deriveSSB_IndexFromCell is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.



The derivation of SSB index with deriveSSB_IndexFromCell is an interesting feature to be considered for FR2-2 requirements. When it is enabled, the RRM requirements can be simplified, since the UE doesn’t need to demodulate PBCCH in order to obtain SSB index of neighbour cells while performing measurements. In the cases where it is not enabled, the time to detect a cell has to be increased in order to account for the SSB index acquisition though PBCH. 
Considering the above, we understand that it is better to keep the same FR2-1 assumption and always enable deriveSSB-IndexFromCell for the FR2-2 RRM core requirements. Considering that, we have to analyse the UE assumptions on frame boundary alignment for deriveSSB-IndexFromCell and the scheduling restrictions for the new SCSs. 
RAN4 to consider deriveSSB-IndexFromCell is always enabled for 480 and 960 kHz. 
The UE assumption on frame boundary between cells is min(2 SSB symbols, 1 PDSCH symbol) for the existing Rel 16 requirements. We understand that this requirement should not exceed the cell phase synchronization requirements for the BS, which are 3 us. For SCSs up to 240 kHz, this requirement doesn’t exceed the cell phase synchronization, however, for 480 kHz and 960 kHz SCS that is not the case. 
RAN4 to revisit deriveSSB-IndexFromCell assumption on maximum allowed frame boundary to be 3 symbols for 960 kHz SCS and 2 symbols for 480 kHz SCS. 	
[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on RRM requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals: 
Proposal 1: RAN4 to clarify if EN-DC is within the scope of the requirements defined in Rel-17.
Proposal 2: RAN4 to consider deriveSSB-IndexFromCell is always enabled for 480 and 960 kHz.
Proposal 3: RAN4 to revisit deriveSSB-IndexFromCell assumption on maximum allowed frame boundary to be 3 symbols for 960 kHz SCS and 2 symbols for 480 kHz SCS.
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