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Introduction
In RAN4 #101e, there were discussions on RRM impacts due to introducing of extending current NR operation to 71GHz. The agreements/conclusions are captured in [1].
	Rx beam sweeping scaling factor
· Wait for more agreements from RF session before deciding the Rx beam scaling factor for FR2-2.
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
Measurement procedures
· Measurement capability
· As a starting point, reuse FR2-1 measurement capability of number of cells and beams for FR2-2.
· FFS - Cell detection, PBCH detection for SSB index acquisition, SSB measurements
· Channel model to be considered for FR2-2
· Option 1: Channel model from RAN1
· Option 2: FR2-1 channel models
· Further discuss whether additional samples are needed


In this contribution, we further discuss on RRM impacts for extending NR operation to 71GHz.
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Rx beam sweeping scaling factor
Whether the new scaling factor is needed for FR2-2 depends on the conclusion of RF group. A WF [2] from RF session related to antenna module physical dimension was duplicated as below:
Agreement:
· 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
In addition, we notice there is still no clear conclusion on antenna element numbers for 52.6GHz-71GHz from RF group. Therefore, it is recommended to continue waiting for the RF outcome before deciding the Rx beam scaling factor for FR2-2.
Proposal 1: Rx beam scaling factor for FR2-2 need to continue waiting for the RF outcome.
Scheduling restrictions
The scheduling restriction was also discussed in the last meeting. All companies agreed that scheduling restrictions due to beam switching time to continue waiting for the conclusion about beam switching time from RF session. A WF [3] from RF session related to beam switching time was duplicated as below:
	-	Proposals:
-	Option 1: 200 nsec for all SCS (Huawei, vivo, Apple, MediaTek, Qualcomm, OPPO)
-	Option 2: 50 nsec for all SCS (Nokia, Ericsson)
-	Option 3: 200 ns is too long, this requires more discussion (Ericsson)
-	Recommended WF by Moderator in the first round:
-	Option 1
-	Tentative agreement based on majority view:
-	Option 1 (200 nsec for all SCS)
NOTE: no agreement was reached on this topic



It is observed from the above table that there is still no clear conclusion on UE beam switching time. Therefore, it is feasible to continue waiting for the RF conclusion on beam switching time for scheduling restrictions.
Proposal 2: Scheduling restrictions need to continue waiting for the conclusion about beam switching time from RF session.
Another key question is regarding assumptions on deriveSSB-IndexFromCell. In the existing requirements, the frame boundary alignment across cells on the same frequency is within a tolerance not worse than min (2 SSB symbols, 1 PDSCH symbol). For 960kHz, the value is indeed less than the cell phase synchronization accuracy of 3us. We review the past discussion and notice the deriveSSB-IndexFromCell tolerance is related to MRTD. An agreement in the RAN4 #87 was duplicated as below:
	Agreements
use [MRTD] the tolerance of useServingCellTimingForSync and revise scheduling availability requirements if necessary
Outcome of discussion will be captured in 38.133, and LS informing RAN2 that this has been done will be sent
Frame boundary is aligned and Same SFN number is used in all cells on the same carrier is assumed if useServingCellTimingForSync=TURE for the carrier



We copied the agreement related to SSB pattern for 480kHz and 960kHz in the RAN1 #106-e as below:
	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.






As shown in Figure 1, it is observed that it is possible to distinguish the SSB index if the timing difference between reference cell and target cell can be guaranteed less than 3 symbols. That is, if the timing difference across cells on the same frequency is less than 3.375us (3*1.125) or 6.75us (3*2.25us) for 960kHz and 480kHz respectively, SSB index detection process may be skipped. As mentioned in our other paper, considering the cell converge is smaller for FR2-2 compared with FR2-1, the propagation delay difference of FR2-2 should be 3.33us when the coverage is 1km. And add to the cell phase synchronization accuracy of 3us, the timing difference between cells for FR2-2 can be guaranteed within 6.33us.
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Figure 1
Observation 1: It is possible to distinguish the SSB index if the timing difference between reference cell and target cell can be guaranteed less than 3 symbols.
Observation 2: When the coverage is 1km for FR2-2, the timing difference between cells for FR2-2 can be guaranteed within 6.33us.
Therefore, for 480kHz, it is feasible to skip SSB index detection for FR2-2. That is, deriveSSB-IndexFromCell should be always enabled for 480kHz.  And the existing deriveSSB-IndexFromCell tolerance requirement (e.g., min (2SSB symbols, 1 PDSCH symbol) should be revised to 3 SSB symbols for 480kHz. 
For 960kHz, due to the shorter slot length, the timing difference of 6.33us would up to 5 symbols. It may be not feasible to skip SSB index detection for 960kHz. In our understanding, this may be up to network configuration. According to the information of network configuration, deriveSSB-IndexFromCell may be either enabled or not enabled. In addition, we understand if deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified.
Proposal 3: DeriveSSB-IndexFromCell should be always enabled for 480kHz of FR2-2. And the deriveSSB-IndexFromCell tolerance requirement should be revised to 3 SSB symbols.
Proposal 4: DeriveSSB-IndexFromCell may be either enabled or not enabled which is up to network configuration for 960kHz of FR2-2. And the deriveSSB-IndexFromCell tolerance requirement should be revised to 3 SSB symbols.
Proposal 5: If deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified.
RRM requirements impact due to higher SCS
In the last meeting, we provided the preliminary simulation results for cell detection, PBCH detection and SSB measurement. Most companies also agreed to further clarify the issue. In this paper, we give further analysis on the impact on intra-frequency measurement and inter-frequency measurement due to higher SCS of 480kHz and 960kHz. Compared with FR2-1, symbol length would become shorter for new SCS. If reusing the channel model for legacy FR2, the delay spread may occupy much percentage of CP. And this may cause imperfection on the channel estimation and affect demodulation performance. We copy the delay profiles on TDL-A 30 and TDL-C 60 for FR2-1 from [38.104]. 
	Table B.2.1.2-1: Delay profiles for NR channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	TDLA30
	12
	30 ns
	290 ns
	5 ns

	TDLC60
	12
	60 ns
	520 ns
	5 ns


 
Table B.2.1.2-2 TDLA30 (DS = 30 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	Rayleigh

	3
	15
	-5.1
	Rayleigh

	4
	20
	-5.1
	Rayleigh

	5
	25
	-9.6
	Rayleigh

	6
	50
	-8.2
	Rayleigh

	7
	65
	-13.1
	Rayleigh

	 8
	75
	-11.5
	Rayleigh

	9
	105
	-11.0
	Rayleigh

	10
	135
	-16.2
	Rayleigh

	11
	150
	-16.6
	Rayleigh

	12
	290
	-26.2
	Rayleigh


 
Table B.2.1.2-3 TDLC60 (DS = 60 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-7.8
	Rayleigh

	2
	15
	-0.3
	Rayleigh

	3
	40
	0
	Rayleigh

	4
	50
	-8.9
	Rayleigh

	5
	55
	-14.5
	Rayleigh

	6
	75
	-8.5
	Rayleigh

	7
	80
	-10.2
	Rayleigh

	8
	130
	-12.1
	Rayleigh

	9
	210
	-13.9
	Rayleigh

	10
	300
	-15.2
	Rayleigh

	11
	360
	-16.9
	Rayleigh

	12
	520
	-19.4
	Rayleigh






It can be seen that the maximum excess tap delay is around 290ns and 520ns for TDL-A30 and TDL-C60 respectively which is greater than CP length of 480kHz and 960kHz. In order to further analyse the above issue, we perform simulation according to difference SCS and the simulation assumption for PBCH detection is provided in Appendix 4.2. The result is shown in Table 1.
Table 1: PBCH detection delay 
	Case
	SCS (kHz)

	
	120
	240
	480
	960

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

	TDL-A
30ns
	-8
	6
	6
	7
	16

	
	-7
	4
	5
	5
	10

	
	-6
	3
	3
	3
	5

	
	-5
	2
	3
	2
	4

	
	-4
	2
	2
	2
	3

	
	-3
	2
	2
	2
	2

	TDL-C
60ns
	-8
	5
	6
	10
	16

	
	-7
	3
	4
	6
	12

	
	-6
	2
	3
	3
	6

	
	-5
	2
	2
	2
	5

	
	-4
	2
	1
	2
	3

	
	-3
	1
	1
	2
	3



It is observed that as the SCS increases, the PBCH detection delay would also increase. Cell detection and SSB measurement may also follow the same rules. Therefore, we propose it may be necessary to perform the simulation to evaluate the requirements for new SCS of 480kHz and 960kHz. 
As for channel model, in our understanding, considering the cell coverage is smaller for FR2-2 compared with FR2-1, the delay spread is also reduced for 52.6-71GHz. Therefore, it may be reasonable to use the channel model of [38.808] from RAN1, e.g., AWGN and TDL-A (5/10/20ns delay spread).
Proposal 6: The channel model from RAN1 should be used for FR2-2.
At last, we provide the simulation results of cell detection, PBCH detection for SSB index acquisition and SSB measurement based on the simulation assumptions provided in Appendix 4.1, 4.2 and 4.3 separately.
Cell detection
Our preliminary simulation results for cell detection are provided in Table 2 and Table 3 for case1 and case2, which can be found in the simulation assumptions for cell detection in Appendix, respectively.
Table 2: PSS/SSS detection delay for case1
	SCS
	Propagation Condition
	90 percentiles of the PSS/SSS acquisition time

	480kHz
	AWGN
	1

	
	TDL-A-5
	2

	
	TDL-A-10
	2

	
	TDL-A-20
	2

	
	TDL-A-30
	3

	
	TDL-C-60
	3

	960kHz
	AWGN
	1

	
	TDL-A-5
	2

	
	TDL-A-10
	2

	
	TDL-A-20
	3

	
	TDL-A-30
	3

	
	TDL-C-60
	6



Table 3: PSS/SSS detection delay for case2
	SCS
	Propagation Condition
	90 percentiles of the PSS/SSS acquisition time

	480kHz
	AWGN
	1

	
	TDL-A-5
	2

	
	TDL-A-10
	2

	
	TDL-A-20
	2

	
	TDL-A-30
	2

	
	TDL-C-60
	3

	960kHz
	AWGN
	1

	
	TDL-A-5
	2

	
	TDL-A-10
	2

	
	TDL-A-20
	3

	
	TDL-A-30
	3

	
	TDL-C-60
	6



From the simulation results, it can be seen that at least 6 samples are required for PSS/SSS detection for the 52.6GHz~71GHz under TDL-C 60 channel model. In existing intra-frequency measurement requirements and inter-frequency measurement requirements, 2~3 samples are assumed without considering AGC. If requirements for cell detection are still to be defined under same channel models used for legacy FR2, then cell detection delay should be extended.
However, if channel models in TS 38.808 are used to defined requirements, then cell detection requirements for legacy FR2 range can be reused. 2 samples for 480kHz SCS and 3 samples for 960kHz SCS can be assumed without considering AGC. In our view, with such higher SCS, TDL-C may not be appropriate for defining requirements. 
Proposal 7a: Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 can be reused for FR2-2 if using the channel model from RAN1.
Proposal 7b: Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 is extended by 3 samples for FR2-2 if using the channel model of FR2-1.
PBCH detection for SSB index acquisition
Preliminary simulation results for SSB index acquisition are provided in Table 4.
Table 4: 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 and 6 samples are required for SSB index acquisition for channel model from RAN1 and FR2-1 channel model respectively 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 no matter if the channel model is from RAN1 or FR2-1. 
Proposal 8a: 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.
Proposal 8b: SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 3 samples compared with FR2-1 if using the channel model of FR2-1.
SSB measurements
Preliminary simulation results for SSB measurements are provided in Table 5 and in section 4.4 in Appendix.
Table 5: SSB measurement results
	Channel
	Samples
	Delta RSRP [dB]

	
	
	SCS =480kHz
	SCS=960kHz

	
	
	5%
	50%
	95%
	5%
	50%
	95%

	AWGN
	1
	-0.42 
	0.68 
	1.65 
	-0.42 
	0.69 
	1.64 

	
	2
	-0.23 
	0.58 
	1.29 
	-0.22 
	0.57 
	1.29 

	
	3
	-0.12 
	0.52 
	1.13 
	-0.11 
	0.53 
	1.11 

	
	5
	-0.03 
	0.47 
	0.95 
	-0.02 
	0.47 
	0.94 

	TDL-A
	1
	-2.39 
	0.03 
	2.08 
	-2.50 
	0.05 
	2.08 

	
	2
	-1.84 
	0.00 
	1.59 
	-1.87 
	0.01 
	1.61 

	
	3
	-1.57 
	-0.02 
	1.34 
	-1.61 
	-0.02 
	1.31 

	
	5
	-1.26 
	-0.03 
	1.06 
	-1.32 
	-0.04 
	1.07 

	TDL-C
	1
	-2.74 
	0.06 
	2.19 
	-2.67 
	0.10 
	2.26 

	
	2
	-2.08 
	0.03 
	1.72 
	-2.00 
	0.04 
	1.77 

	
	3
	-1.81 
	-0.01 
	1.47 
	-1.73 
	0.02 
	1.52 

	
	5
	-1.54 
	-0.03 
	1.21 
	-1.45 
	-0.01 
	1.26 


It can be seen from the simulation results that 3 samples are enough for SSB measurements for both 480kHz SCS and 960kHz SCS SSBs for FR2-2 under all simulated channel models. 
In existing intra-frequency and inter-frequency measurement requirements for FR2-1, 3 samples without considering implementation margin are assumed for SSB measurements. Therefore, the existing requirements are also applicable for FR2-2. 
Proposal 9: SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency inter-frequency measurements no matter if the channel model is from RAN1 or FR2-1.
Applicability of requirements for FR2
In the last meeting, the question how to adapt the existing terminology when corresponding requirements are not defined for FR2-2 (e.g., inter band CA scenarios in FR2). We understand it may be feasible to add the applicability of requirements of FR2-2 in 38.133. That is, specify that the requirements for SFTD measurement in clause 9.2.5.4, 9.3.8, 10.1.21 and CGI identification in clause 9.11 are only applicable for FR2-1 and the intra-band CA for FR2 is only applicable for FR2-1.
Proposal 10: Add the applicability of requirements of FR2 in 38.133 for corresponding requirements which are not defined for FR2-2.
Conclusion
Observation 1: It is possible to distinguish the SSB index if the timing difference between reference cell and target cell can be guaranteed less than 3 symbols.
Observation 2: When the coverage is 1km for FR2-2, the timing difference between cells for FR2-2 can be guaranteed within 6.33us.
Proposal 1: Rx beam scaling factor for FR2-2 need to continue waiting for the RF outcome.
Proposal 2: Scheduling restrictions need to continue waiting for the conclusion about beam switching time from RF session.
Proposal 3: DeriveSSB-IndexFromCell should be always enabled for 480kHz of FR2-2. And the deriveSSB-IndexFromCell tolerance requirement should be revised to 3 SSB symbols.
Proposal 4: DeriveSSB-IndexFromCell may be either enabled or not enabled which is up to network configuration for 960kHz of FR2-2. And the deriveSSB-IndexFromCell tolerance requirement should be revised to 3 SSB symbols.
Proposal 5: If deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified.
Proposal 6: The channel model from RAN1 should be used for FR2-2.
Proposal 7a: Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 can be reused for FR2-2 if using the channel model from RAN1.
Proposal 7b: Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 is extended by 3 samples for FR2-2 if using the channel model of FR2-1.
Proposal 8a: 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.
Proposal 8b: SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 3 samples compared with FR2-1 if using the channel model of FR2-1.

Proposal 9: SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency inter-frequency measurements no matter if the channel model is from RAN1 or FR2-1.
Proposal 10: Add the applicability of requirements of FR2 in 38.133 for corresponding requirements which are not defined for FR2-2.
Appendix
The simulation assumptions for the new band are provided in Appendix.
Simulation Assumptions for cell detection
Simulation assumptions for cell detection for the new band are based on R4-1708698 with changes highlighted.
Table 1: Cell-specific Parameters for PSS/SSS Detection
	Parameter
	Unit
	Cell 1
	Cell 2

	RF Channel number
	-
	Channel 1
	Channel 1

	Carrier frequency 
	
	60GHz
	The same frequency as for Cell 1 is used

	Subcarrier spacing
	KHz
	480kHz;960kHz
	The same values as for Cell 1 are used

	RB Utilization
	%
	100
	100

	Power boosting for PSS and SSS
	dB
	0
	0

	Power boosting for Data and Control
	dB
	0
	0

	Data Modulation
	-
	QPSK
	QPSK

	CP Length
	-
	Normal
	Normal

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

	1

	SS burst set periodicity
	ms
	5
	5

	Relative Delay of 1st Path (synchronous)
	μs
	0
	CP/2

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Es/Noc
	dB
	6.4
	1.25; FSS: 0.25; -0.75
(SINR: -6dB; 
FFS: -8dB, -7dB)

	Number of Tx antennas
	-
	1
	1

	PSS Sequence ID
	-
	To be stated by companies together with the results (examples shows in Table 3, 4)
	To be stated by companies together with the results (examples shows in Table 3, 4)

	SSS Sequence ID
	-
	To be stated by companies together with the results (examples shows in Table 3, 4)
	To be stated by companies together with the results (examples shows in Table 3, 4)

	Propagation Condition [38.101-4]

Propagation Condition [38.808]

	-
	TDL-A (30ns delay spread)/TDL-C (60ns delay spread)

AWGN/TDL-A (5/10/20ns delay spread)

	UE speed
	
	3km/h

	Noc Model 
	-
	AWGN noise



Table 2: UE-specific Parameters for Cell Detection
	Simulation parameters
	Comments/values

	Prior knowledge of Cell 1 by the UE
	Yes

	False detect threshold 
	Required as in a real UE implementation

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both PSS and SSS sequence IDs.

	Receive antennas
	2



[bookmark: _Ref182236287]Table 3: Example Cell ID Combinations that can be simulated
	Case #
	Cell 1
 (Interferer Cell)
	Cell 2
(Desired Cell)

	1
	psc1
	ssc1
	psc2
	ssc2

	2
	psc1
	ssc1
	psc1
	ssc3



Table 4: Example PSS, SSS indices that can be simulated simulations
	PSS Indices
	SSS Indices

	Label
	Code index
	Label
	Code index
(m0, m1)
	Cell ID
	

(,)

	psc1
	43
	ssc1
	(20,0)
	337
	(112, 1)

	psc2
	86
	ssc2
	(40, 0)
	674
	(224, 2)

	
	
	ssc3
	(35,0)
	673
	(224, 1)



Performance Metric
For NR-PSS/SSS acquisition time, the detection is claimed to be successful only when both the PSS and SSS are correctly detected and the timing offset is within half CP length. 
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 [38.101-4]

Propagation Condition [38.808]
	-
	TDL-A (30ns delay spread)/TDL-C (60ns delay spread)

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.
[bookmark: _Hlk77666557]4.3 Simulation Assumptions for SSB measurements
Simulation assumptions for SSB measurements for the new band are based on R4-1706904 with changes highlighted.
Table 1: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	60GHz

	Prior knowledge of Cell 1 / Cell 2 by the UE
	No / Yes

	DRX
	No

	BS transmit antennas for SS blocks
	1 tx or single layer transmissions

	UE receive antennas
	1

	Data and control channel subcarrier spacing
	The same as SS block subcarrier spacing

	Measurement period (in number of measurement samples)
	1 2 3 5; other number of samples may also be studied upon a need

	· Subcarrier spacing
	480 kHz; 960 kHz

	· Number of SS blocks per SS burst set
	1 

	· SS burst periodicity
	5ms

	· 
	

	· Number of transmit antenna ports
	1 (the same port for NR-SSS, NR-PSS, NR-PBCH)

	· SS block BW
	127 subcarriers for SS, 288 subcarriers for PBCH

	· Actual SS block transmissions
	always transmitted



Table 2: Cell-specific parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	NR-PSS and NR-SSS sequences
	-
	To be indicated by companies
	To be indicated by companies

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

	Data and control PSD relative to NR-PSS and NR-SSS
	dB
	0
	0

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Slot length
	-
	14 symbols
	14 symbols

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Relative Delay of 1st Path 
	µs
	0
	CP/2

	SNR 
	dB
	6 dB

	1 dB


	Es/IoT (calculated from SNR)
	dB
	N/A  2.46dB
	-5.97 dB


	Propagation conditions [38.101-4]
	-
	AWGN/TDL-A (30ns delay spread)/TDL-B (100ns delay spread)/TDL-C (300ns delay spread) for 4GHz
TDL-A (30ns delay spread)/TDL-C (60ns delay spread) for 30GHzNote

	UE speed
	
	3km/h

	NOTE: the companies are encouraged to state channel model parameters together with the results, the parameters are to be further discussed and aligned



Performance Metrics
For different estimation time periods, the CDF curves and 90th %-iles are to be provided for (without RF impairment margin):
· Delta measurement   = (estimated measurement – ideal measurement) [dB];
4.4 Simulation results for SSB measurements
	[image: ]
	[image: ]

	[image: ]
	[image: ]

	[image: ]
	[image: ]


References
[1] R4-2120316 WF on NR extension to 71 GHz RRM requirements (Part 1)
[2] R4-2120062 WF on 60 GHz UE RF requirements
[3] R4-2210063 WF on 60GHz UE timing
3GPP
image2.png




image3.wmf
)

1

(

ID

N


oleObject1.bin

image4.wmf
)

2

(

ID

N


oleObject2.bin

image5.emf
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta SS-RSRP/dB

CDF

Carrier frequency 60GHz AWGN SCS=480

 

 

Samples=1

Samples=2

Samples=3

Samples=5


image6.emf
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta SS-RSRP/dB

CDF

Carrier frequency 60GHz TDL-A SCS=480

 

 

Samples=1

Samples=2

Samples=3

Samples=5


image7.emf
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta SS-RSRP/dB

CDF

Carrier frequency 60GHz TDL-C SCS=480

 

 

Samples=1

Samples=2

Samples=3

Samples=5


image8.emf
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta SS-RSRP/dB

CDF

Carrier frequency 60GHz AWGN SCS=960

 

 

Samples=1

Samples=2

Samples=3

Samples=5


image9.emf
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta SS-RSRP/dB

CDF

Carrier frequency 60GHz TDL-A SCS=960

 

 

Samples=1

Samples=2

Samples=3

Samples=5


image10.emf
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta SS-RSRP/dB

CDF

Carrier frequency 60GHz TDL-C SCS=960

 

 

Samples=1

Samples=2

Samples=3

Samples=5


image1.emf
0 1 2 3 4 5 6 7 8 9 10 11 12 13 0 1 2 3 4 5 6 7 8 9 10 11 12 13

SSB #4k SSB #4k+1 SSB #4k+2 SSB #4k+3


Microsoft_Visio_Drawing.vsdx
0
1
2
3
4
5
6
7
8
9
10
11
12
13
0
1
2
3
4
5
6
7
8
9
10
11
12
13
SSB #4k
SSB #4k+1
SSB #4k+2
SSB #4k+3



