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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
RX beam sweeping scaling factor
During the last RAN4 meeting, the following open issue was left regarding RX beam sweeping scaling factor [1]:
	Rx beam sweeping scaling factor
· Rx beam sweeping scaling factor is FFS
· Option 1: The Rx beam sweeping scaling factor is increased for FR2-2 compared with FR2-1
· FFS: Scaling factor = (12 - 16)
· Companies to provide the values for the scaling factor.
· Option 2: Reuse the existing FR2-1 scaling factor for Rx beam sweeping for FR2-2.



which  followed previous agreements from RAN4 #101-bis
	Rx beam sweeping scaling factor
· Rx beam scaling factor for FR2-2 need to continue waiting for more RF conclusion on antenna size assumption and power class.




And RAN4#100
	Rx beam sweeping scaling factor
GTW agreements:
· Rx beam sweeping scaling factor
· Further study whether new scaling factor is needed for FR2-2 considering RF session conclusions on UE antenna array assumptions and UE power classes and the difference with FR2-1 assumptions
· Rx beam sweeping factor from FR2-1 can be used as a starting point for analysis



One important point to consider is the impact of the Rx beam sweeping scaling factor. When considering the RLM requirements, the scaling factor is directly considered in the evaluation period formulas of table 8.1.2.2-1 in 38.133. Examples of these values are calculated in Table 1, where P is considered for the case where TSSB=TSMTC for simplicity. In the example the period TEvaluate_out_SSB assumes values in the range between 1.6 s, for no DRX, until 300 s for 1280 DRX cycle when the current Rx beam sweeping is considered. If we extend this rx beam sweeping scaling factor, this can be increased up to 600 s in the worst case of the RLM requirements. This poses serious restriction on any UE movement since the time for the UE to react after reaching out of sync would be very large. 

[bookmark: _Ref101383215]Table 1Example of RLM out of sync evaluation periods considering different Rx beam sweeping scaling factors N
	

	
	P=PsharingFactor
for overlapped
Psharingfactor 1 or 3
	[bookmark: _Hlk101383459]TEvaluate_out_SSB (s)

	DRX
	TSSB
	
	N=8
	N=12
	N=16

	no
	20
	1
	1.6
	2.4
	3.2

	320
	160
	1
	38.4
	57.6
	76.8

	320
	160
	3
	115.2
	172.8
	230.4

	640
	160
	1
	51.2
	76.8
	102.4

	640
	160
	3
	153.6
	230.4
	307.2

	1280
	160
	3
	307.2
	460.8
	614.4



RX beam sweeping impacts directly RLM in sync and out of sync requirements, where if N=12 and N=16 TEvaluate_out_SSB could reach up to 460 s and 614 s respectively.  
Furthermore, the Rx beam sweeping has a large specification impact. Table 2 lists all the requirements that are impacted by the Rx beam sweeping. 
Rx beam sweeping scaling factor impacts the requirements listed on Table 2. 
Do not change Rx beam sweeping scaling factor for FR2-2 in comparison to FR2-1. 
If RAN4 agrees to define new Rx beam sweeping scaling factor for FR2-2, consider the requirements on Table 2 for defining CR work split. 
[bookmark: _Ref101383927]Table 2 RRM requirements impacted by Rx beam sweeping
	Requirements
	 
	Impact due to Rx Beam Sweeping

	Cell reselection
	Intra-frequency
	Yes

	 
	Inter-frequency
	Yes

	Handover
	 
	Yes

	RRC Connection Mobility Control
	RRC re-establishment
	Yes

	 
	RRC release with redirection
	Yes

	Signalling characteristics
	SCell activation and deactivation delay
	Yes

	 
	Interruption
	No

	 
	PSCell addition and release delay
	No

	 
	Active TCI state switching delay
	No 

	 
	Active BWP switching delay
	No

	 
	PSCell change
	No

	 
	Conditional PSCell change
	Yes

	 
	Radio link monitoring
	Yes 

	 
	Link recovery procedures
	Yes 

	 
	Uplink spatial relation switch delay
	Indirect impact from TL1_Measurement_Period in 9.5.4


	 
	Pathloss reference signal switch delay
	No

	Measurement requirements 
	UE measurement capability
	No 

	 
	Intra-frequency
	Yes

	 
	Inter-frequency
	Yes

	 
	L1-RSRP measurements for reporting
	Yes 

	 
	L1-SINR measurements for reporting
	Yes 

	 
	CSI-RS based measurement
	Yes





SSB index detection
In the last meetings it has been discussed whether SSB index detection should be revised for FR2-2. In one contribution it was identified that the number of samples for index detection might have to be extended, however no agreement was reached on that topic. In table 3 we present our simulation results according to the simulation parameters in Table 4
From our simulation results 2 samples are enough to detect SSB index with TDL-A 30 and TDL-A 5 at -6dB for the following SCS: 120 kHz, 240 kHz, 480 kHz and 960 kHz. 
Since there is no difference in the number of acquisition attempts at -6 dB for different subcarrier spacings, in our view it is not needed to extend the measurement period for time index detection.
RAN4 to reuse the SSB index identification time from FR2-1. 
Table 3 Simulation results for index detection
	Propagation condition
	SNR (dB)
	Number of acquisition attempts

	
	
	120 kHz
	240 kHz
	480 kHz
	960 kHz

	TDL-A 5
	-8
	3
	3
	3
	3

	
	-7
	3
	2
	3
	3

	
	-6
	2
	2
	2
	2

	
	-5
	2
	2
	2
	2

	
	-4
	2
	2
	1
	1

	
	-3
	1
	1
	1
	1

	TDL-A 10
	-8
	3
	3
	3
	3

	
	-7
	2
	3
	2
	3

	
	-6
	2
	2
	2
	2

	
	-5
	2
	2
	1
	2

	
	-4
	1
	1
	1
	1

	
	-3
	1
	1
	1
	1

	TDL-A 20
	-8
	3
	3
	3
	4

	
	-7
	3
	3
	2
	3

	
	-6
	2
	2
	2
	2

	
	-5
	2
	2
	2
	2

	
	-4
	1
	1
	1
	1

	
	-3
	1
	1
	1
	1

	TDL-A 30
	-8
	3
	4
	4
	5

	
	-7
	2
	3
	3
	3

	
	-6
	2
	2
	2
	2

	
	-5
	2
	2
	2
	2

	
	-4
	1
	1
	1
	1

	
	-3
	1
	1
	1
	1

	TDL-C 60
	-8
	3
	3
	4
	6

	
	-7
	2
	2
	3
	3

	
	-6
	2
	2
	2
	2

	
	-5
	2
	2
	2
	2

	
	-4
	1
	1
	1
	1

	
	-3
	1
	1
	1
	1



Table 4: Parameters for basic SI reading (PBCH acquisition)
	Parameter
	Unit
	Value

	Carrier frequency 
	GHz
	60GHz

	Subcarrier spacing
	KHz
	120, 240, 480kHz;960kHz

	Number of Tx antennas
	-
	1
Assuming only 1Tx port is used 

	Number of Rx antennas
	-
	2

	CP Length
	-
	Normal

	Number of transmitted SS block within a SS burst set period (K)
	-
	1 

	SS burst set periodicity
	ms
	5

	Frequency Offset relative to UE frequency reference
	Hz
	0

	RB Utilization
	%
	100

	PBCH symbols within the SS block
	
	According to the RAN1 agreements

	Data and Control Power offset with respect to PSS and SSS
	dB
	0

	PBCH power offset with respect to PBCH-DMRS
	dB
	0

	PBCH-DMRS power offset with respect to PSS and SSS
	dB
	0

	PSS and SSS sequences
	-
	According to the RAN1 agreements

	PBCH-DMRS sequences
	-
	According to the RAN1 agreements

	PBCH-DMRS RE positions within the PBCH resource
	-
	According to the RAN1 agreements

	PBCH Channel coding
	
	Polar code with 512 length and 24bit DCRC

	PBCH Modulation
	-
	QPSK

	PBCH Payload (including the CRC)
	bits
	56bit  (CRC 24bit)

	PBCH SNR
	dB
	-10 : 0 dB, at least including -6dB,-8 dB

	Propagation Condition [38.808]
	-
	AWGN/TDL-A (5/30ns delay spread)

	UE speed
	
	3km/h

	Detection Method
	
	Baseline: on one shot detection (No combination for different PBCHs,)
FFS Soft- combining

	Performance metric
	
	Basic SI reading time = the number of SS-blocks required for 99% to successfully decode the PBCH



[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: 
1. RX beam sweeping impacts directly RLM in sync and out of sync requirements, where if N=12 and N=16 TEvaluate_out_SSB could reach up to 460 s and 614 s respectively.  
Rx beam sweeping scaling factor impacts the requirements listed on Table 2. 
1. Do not change Rx beam sweeping scaling factor for FR2-2 in comparison to FR2-1. 
If RAN4 agrees to define new Rx beam sweeping scaling factor for FR2-2, consider the requirements on the table below for defining CR work split. 
	Requirements
	 
	Impact due to Rx Beam Sweeping

	Cell reselection
	Intra-frequency
	Yes

	 
	Inter-frequency
	Yes

	Handover
	 
	Yes

	RRC Connection Mobility Control
	RRC re-establishment
	Yes

	 
	RRC release with redirection
	Yes

	Signalling characteristics
	SCell activation and deactivation delay
	Yes

	 
	Interruption
	No

	 
	PSCell addition and release delay
	No

	 
	Active TCI state switching delay
	No 

	 
	Active BWP switching delay
	No

	 
	PSCell change
	No

	 
	Conditional PSCell change
	Yes

	 
	Radio link monitoring
	Yes 

	 
	Link recovery procedures
	Yes 

	 
	Uplink spatial relation switch delay
	Indirect impact from TL1_Measurement_Period in 9.5.4


	 
	Pathloss reference signal switch delay
	No

	Measurement requirements 
	UE measurement capability
	No 

	 
	Intra-frequency
	Yes

	 
	Inter-frequency
	Yes

	 
	L1-RSRP measurements for reporting
	Yes 

	 
	L1-SINR measurements for reporting
	Yes 

	 
	CSI-RS based measurement
	Yes



From our simulation results 2 samples are enough to detect SSB index with TDL-A 30 and TDL-A 5 at -6dB for the following SCS: 120 kHz, 240 kHz, 480 kHz and 960 kHz. 
RAN4 to reuse the SSB index identification time from FR2-1. 
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