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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. 
Discussion
During the last RAN4 meeting, it was agreed the following regarding deriveSSB-IndexFromCell [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




Considering that we agreed that deriveSSB-IndexFromCell is up to the network configuration, we should specify also the time period for time index detection for intra-frequency measurements. The time index detection is defined for intra-frequency measurements is replicated from 38.133  in Table 1  for FR1, while for the inter-frequency measurements it is replicated for FR1 in Table 2 and for FR2 in Table 3 [2] . When comparing the FR1 requirements, 

[bookmark: _Ref95496707][bookmark: _Ref95496704]Table 1 Existing intra-frequency time period for time index detection (FR1) TSSB_time_index_intra
	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFintra
	max(120ms, 3 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil (M2 Note 2 x 3 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra
	max(120ms, ceil(M2Note 1x 3) x max(MGRP, SMTC period,DRX cycle) x CSSFintra)

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFintra
	3 x max(MGRP, DRX cycle) x CSSFintra

	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1



[bookmark: _Ref95496709]Table 2 Existing inter-frequency time period for time index detection (FR1) TSSB_time_index_inter
	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFinter
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle≤ 320ms
	max(120ms, ceil (1.5 x 3 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter
	Max(120ms, Ceil(3  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFinter
	3  DRX cycle  CSSFinter



[bookmark: _Ref95496711]Table 3 Existing inter-frequency time period for time index detection (FR2) TSSB_time_index_inter
	DRX cycle
	With measurement gaps

	No DRX
	Max(200ms, MSSB_index_inter  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle≤ 320ms
	Max(200ms, (1.5  MSSB_index_inter)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle>320ms
	MSSB_index_inter  DRX cycle  CSSFinter



Considering that the same principles for defining the time index for FR1 in inter/intra frequency and FR2 inter-frequency can be reused for FR2-1 we have proposed a proposal for TSSB_time_index_intra in FR2-2 at Table 4. The formulas of Table 4 highlight the main differences between TSSB_time_index_intra and TSSB_time_index_inter and the adaptation of factors from FR1 to FR2-2. In this table, MSSB_index_intra will depend on the outcome of the PBCH index detection discussion and RF decision on supported power classes for FR2-2. 

[bookmark: _Ref95497423]Table 4 Proposed intra-frequency time period for time index detection in FR2-2
	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	Max(200ms, ceil(MSSB_index_intra  Kp)  SMTC period)  CSSFintra
	Max(200ms, ceil(MSSB_index_intra  Kp)  Max(MGRP, SMTC period))  CSSFintra

	DRX cycle≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra s  Kp)  Max(SMTC period, DRX cycle))  CSSFintra
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFintra

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra

	MSSB_index_intra will depend on the outcome of the PBCH index detection discussion and RF decision on supported power classes for FR2-2.



[bookmark: _Toc95726746]When deriveSSB-IndexFromCell is not enabled, use the following definition of TSSB_time_index_intra for FR2-2
	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	Max(200ms, ceil(MSSB_index_intra  Kp)  SMTC period)  CSSFintra
	Max(200ms, ceil(MSSB_index_intra  Kp)  Max(MGRP, SMTC period))  CSSFintra

	DRX cycle≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra s  Kp)  Max(SMTC period, DRX cycle))  CSSFintra
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFintra

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra

	MSSB_index_intra will depend on the outcome of the PBCH index detection discussion and RF decision on supported power classes for FR2-2.



Another point of discussion from the last meeting was the frame boundary assumptions from the UE when deriveSSB-IndexFromCell is not enabled. We understand that this requirement is a necessary condition for the UE to be able to derive the SSB index without demodulating the PBCH. 
[bookmark: _Toc95726747]Frame boundary alignment is a necessary assumption for the UE to be able to derive SSB index without demodulating PBCH. 
[bookmark: _Toc95726748]If deriveSSB-IndexFromCell is not enabled, the cell phase synchronization accuracy will also provide synchronization of a TDD network. Therefore, further frame boundary assumption in case of deriveSSB-IndexFromCell is not enabled could only pose more restriction on the deployment of FR2-2 networks. 
[bookmark: _Toc95726749]No need to define frame boundary alignment when deriveSSB-IndexFromCell is not enabled. 
Regarding the tolerance for frame boundary alignment, the value should be considered as the cell phase synchronization plus the propagation delay. When 960 kHz is considered, its symbol length is 1.1 us, wherefore if we use 2 OFDM symbols the frame boundary alignment sound be 2.2 us, which is smaller than the cell phase synchronization requirements. That means that the only feasible option for 960 kHz is 3 SSB symbols.  
[bookmark: _Toc95726750]For 960 kHz, frame boundary alignment of 2 symbols would be below the 3 us cell phase synchronization requirements, therefore 2 symbols is not feasible for 960 kHz SCS. 
[bookmark: _Toc95726751]Consider 3 SSB symbols frame boundary alignment for 960 kHz SCS. 
[bookmark: _Toc95726752]When 480 kHz is considered, the maximum inter-site distance considering this requirement can be calculated as: 

Where 
· c is the the speed of light
·  is the frame boundary requirement
·  is the symbol length (2.23 us for 480 kHz)
·  is the cell phase synchronization 3 us

Considering the formula above, 2 symbols provide a maximum cell distance of 438 m, while 3 symbols provide a maximum cell distance of 1107 m. Another aspect to consider is the impact of the frame boundary alignment on the scheduling availability of UE performing intra-frequency measurements. Another aspect to consider is the impact of the frame boundary alignment on the scheduling restrictions due to intra frequency measurements. If a UE is expected to measure consecutive SSBs within the SMTC window, the scheduling restrictions sound already cover all the available symbols between two SSBs when 2 SSB symbols are considered for this requirement. Therefore, if we consider that there is not much difference between the scheduling restrictions between 2 and 3 symbols, and that 3 symbols poses less restrictions on deployment scenarions, we propose to use 3 SSB symbols for 480 kHz SCS. 


Figure 1 Diagram showing the resulting intra-frequency scheduling restriction when 2 or 3 SSB symbols are considered for the frame boundary alignment. 
[bookmark: _Toc95726754]Larger tolerance for frame boundary alignment enables less restrictions on the deployment scenario, with larger possible inter-site distances. 
[bookmark: _Toc95726755]The difference in intra-cell scheduling availability is not significant when comparing 2 and 3 SSB symbols for tolerance for frame boundary alignment.
[bookmark: _Toc95726756]Use 3 SSB symbols for tolerance for frame boundary alignment with 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: When deriveSSB-IndexFromCell is not enabled, use the following definition of TSSB_time_index_intra for FR2-2:
	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	Max(200ms, ceil(MSSB_index_intra  Kp)  SMTC period)  CSSFintra
	Max(200ms, ceil(MSSB_index_intra  Kp)  Max(MGRP, SMTC period))  CSSFintra

	DRX cycle≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra s  Kp)  Max(SMTC period, DRX cycle))  CSSFintra
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFintra

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra

	MSSB_index_intra will depend on the outcome of the PBCH index detection discussion and RF decision on supported power classes for FR2-2.



Observation 1: Frame boundary alignment is a necessary assumption for the UE to be able to derive SSB index without demodulating PBCH.
Observation 2: If deriveSSB-IndexFromCell is not enabled, the cell phase synchronization accuracy will also provide synchronization of a TDD network. Therefore, further frame boundary assumption in case of deriveSSB-IndexFromCell is not enabled could only pose more restriction on the deployment of FR2-2 networks.
Proposal 2: No need to define frame boundary alignment when deriveSSB-IndexFromCell is not enabled.
Observation 3: For 960 kHz, frame boundary alignment of 2 symbols would be below the 3 us cell phase synchronization requirements, therefore 2 symbols is not feasible for 960 kHz SCS.
Proposal 3: Consider 3 SSB symbols frame boundary alignment for 960 kHz SCS.
Observation 4: Larger tolerance for frame boundary alignment enables less restrictions on the deployment scenario, with larger possible inter-site distances.
Observation 5: The difference in intra-cell scheduling availability is not significant when comparing 2 and 3 SSB symbols for tolerance for frame boundary alignment.
Proposal 4: Use 3 SSB symbols for tolerance for frame boundary alignment with 480 kHz SCS.
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