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Introduction
In RAN4 #101-bis-e, there were discussions on RRM impacts due to introducing of extending current NR operation to 71GHz. The agreements/conclusions are captured in [1].
	Deployment scenarios
· Following the agreement from RAN4#101e, no RRM requirements for EN-DC/NE-DC with FR2-2 will be defined in Rel-17
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.
Terminology update for FR2
· For some relevant requirements not defined in FR2-2, the existing term (FR2) needs to be adjusted. 
· It is suggested to clearly point out that it is only applied to FR2-1 to avoid unnecessary confusion
Current CR split
· The following list of Draft CRs to be prepared by RAN4 were identified during RAN4#101e: 
· Draft CR for timing requirements for FR2-2 – UE transmit timing and Timing Advance – Nokia 
· Draft CR for timing requirements for FR2-2 – MRTD, MTTD - Qualcomm 
· Draft CR for interruption requirements for FR2-2 - vivo 
· Draft CR for active BWP switching delay requirements for FR2-2 - Huawei 
· Draft CR for general measurement requirements for FR2-2 - Ericsson 
· Draft CR for scheduling restrictions – Mediatek
· Additional Draft CR(s) shall be considered based on the outcome of open issues 
· Note: Additional Draft CRs required due to introducing RRM requirements with LBT in FR2-2, are being discussed in thread 217
Impact of beam switching time on scheduling restrictions
· Scheduling restrictions due to beam switching time need to continue waiting for the conclusion about beam switching time from RF session
· Revisit how to introduce the differentiation in scheduling restriction requirements, if there is RAN1 agreement on UE capability signaling on beam-switching time.

Scheduling restrictions
· 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

Channel model
· The channel model from RAN1 [38.808] should be used for FR2-2.
· AWGN and TDL-A (5/10/20ns delay spread)
Cell detection
· Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 can be reused for FR2-2, considering the agreed channel model (from RAN1)
PBCH detection for SSB index acquisition
· FFS: PBCH detection for SSB index acquisition for 480/960 kHz SCS
SSB measurements
· SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency and inter-frequency measurements.


In this contribution, we further discuss on RRM impacts for extending NR operation to 71GHz.
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Rx beam sweeping scaling factor
The Rx beam sweeping scaling factor was discussed in the last meeting. A WF [2] from RF session related to antenna elements was duplicated as below:
Agreement from GTW: Use 8 antenna elements as the assumption for defining minimum requirements
· Check if there is any performance problem. If performance problem is identified and agreed, revisit the agreement.
· The simulation assumptions for co-existence study can be used as baseline in the second round or future meetings for the performance analysis.
We notice that the antenna elements double for FR2-2 compared with the 1x4 or 2x2 antenna elements for FR2-1. To guarantee the coverage for FR2-2, the Rx beam sweeping scaling factor may need to be increased. 
Observation 1: The Rx beam sweeping scaling factor may need to be increased for FR2-2 compared with FR2-1.
Scheduling restrictions
For scheduling restrictions during L3 measurement, we understand that not only cell synchronization accuracy and propagation delay difference, but also beam switching time need to be considered. Due to UE may apply different Rx beams for SSB and data, UE is not expected to receive the data symbols of serving cell when the UE is measuring SSB symbols of target cell. At the same time, the beam switch from SSB symbols to data symbols also need to be considered. 
We suggest that the time including cell synchronization accuracy, propagation delay difference and beam switching time can be considered together for scheduling restrictions. The total time is 6.53us including the synchronization accuracy of 3us, the delay difference of 3.33us and beam switching time of 200ns. According to the slot length of 1.125us and 2.25us for 960kHz and 480kHz respectively, the total scheduling restriction symbols should be 6 symbols and 3 symbols for 960kHz and 480kHz respectively.
Proposal 1: Cell synchronization accuracy, propagation delay difference and beam switching time need to be considered for scheduling restrictions during L3 measurement.
Observation 2: The total time is 6.53us including the synchronization accuracy of 3us, the delay difference of 3.33us and beam switching time of 200ns for scheduling restrictions during L3 measurement.
Proposal 2: The total scheduling restriction symbols during L3 measurement should be 6 symbols and 3 symbols for 960kHz and 480kHz respectively.
SSB index acquisition
In the last meeting, it was agreed that cell detection period requirements and SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency and inter-frequency measurement. And there is no clear conclusion for SSB index acquisition for FR2-2. In this contribution, we provide the simulation results of PBCH detection for SSB index acquisition based on the simulation assumptions provided in Appendix 4.1. Preliminary simulation results for SSB index acquisition are provided in Table 1.
Table 1: PBCH detection delay for FR2-2
	Case
	SCS(kHz)

	
	480
	960

	Propagation Condition
	SNR (dB)
	Number of acquisition attempts
	Number of acquisition attempts

	AWGN
	-8
	1
	1

	
	-7
	1
	1

	
	-6
	1
	1

	
	-5
	1
	1

	
	-4
	1
	1

	
	-3
	1
	1

	TDL-A5
	-8
	6
	7

	
	-7
	4
	6

	
	-6
	3
	3

	
	-5
	2
	2

	
	-4
	2
	2

	
	-3
	2
	2

	TDL-A10
	-8
	6
	7

	
	-7
	5
	4

	
	-6
	3
	4

	
	-5
	2
	2

	
	-4
	2
	2

	
	-3
	2
	2

	TDL-A20
	-8
	6
	10

	
	-7
	4
	6

	
	-6
	3
	4

	
	-5
	2
	3

	
	-4
	2
	3

	
	-3
	2
	2

	TDL-A30
	-8
	7
	16

	
	-7
	5
	10

	
	-6
	3
	5

	
	-5
	2
	4

	
	-4
	2
	3

	
	-3
	2
	2

	TDL-C60
	-8
	10
	16

	
	-7
	6
	12

	
	-6
	3
	6

	
	-5
	2
	5

	
	-4
	2
	3

	
	-3
	2
	3



It can be observed that at least 4 samples are required for SSB index acquisition for channel model from RAN1 for 960kHz. In the existing inter-frequency measurement requirements for FR2-1, 3 samples are assumed for SSB index acquisition. The requirements cannot be met for 960kHz SCS case. Therefore, the inter frequency SSB index acquisition delay should be extended. 
Proposal 3: SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 1 sample compared with FR2-1 if using the channel model from RAN1, i.e., 6 samples is needed for SSB index acquisition delay for inter-frequency measurement for FR2-2.
Considering the Rx beam sweeping factor for FR2-2 is still in the discussion, the requirements of SSB index detection for FR2-2 for inter-frequency can be defined as below:
Table 2: Time period for time index detection for inter-frequency measurements for FR2-2
	Condition NOTE1,2
	TSSB_time_index_inter

	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

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.


MSSB_index_inter = 6*N, N is Rx beam sweeping factor for FR2-2.

Proposal 4:
The requirements of SSB index detection for FR2-2 for inter-frequency measurement can be defined as below:
Table 2. Time period for time index detection for inter-frequency measurements
	Condition NOTE1,2
	TSSB_time_index_inter

	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

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.



MSSB_index_inter = 6 *N, N is Rx beam sweeping factor for FR2-2.
Conclusion
Observation 1: The Rx beam sweeping scaling factor may need to be increased for FR2-2 compared with FR2-1.
Proposal 1: Cell synchronization accuracy, propagation delay difference and beam switching time need to be considered for scheduling restrictions during L3 measurement.
Observation 2: The total time is 6.53us including the synchronization accuracy of 3us, the delay difference of 3.33us and beam switching time of 200ns for scheduling restrictions during L3 measurement.
Proposal 2: The total scheduling restriction symbols during L3 measurement should be 6 symbols and 3 symbols for 960kHz and 480kHz respectively.
Proposal 3: SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 1 sample compared with FR2-1 if using the channel model from RAN1, i.e., 6 samples is needed for SSB index acquisition delay for inter-frequency measurement for FR2-2.

Proposal 4:
The requirements of SSB index detection for FR2-2 for inter-frequency measurement can be defined as below:
Table 2. Time period for time index detection for inter-frequency measurements
	Condition NOTE1,2
	TSSB_time_index_inter

	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

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.


MSSB_index_inter = 6 *N, N is Rx beam sweeping factor for FR2-2.
Appendix
Simulation Assumptions of PBCH detection
Simulation assumptions for PBCH detection for the new band are based on R4-1713437 with changes highlighted.
Case1: PBCH reading
Basic SI reading time = the number of SS-blocks required for 99% to successfully decode the PBCH.
Case2: PBCH-DMRS time index reading (Without decode PBCH data)
DMRS time index reading time = the number of SS-blocks required for 99% to successfully reading DMRS time index.
Table 1: Parameters for basic SI reading (PBCH acquisition)
	Parameter
	Unit
	Value

	Carrier frequency 
	GHz
	60GHz

	Subcarrier spacing
	KHz
	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 (5/10/20ns delay spread)

	UE speed
	
	3km/h

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



Performance Metric
The proposed simulation assumptions are used to derive the Basic SI reading time. 
Basic SI reading time = the number of SS-blocks required for 99% to successfully decode the PBCH.
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