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1.
Introduction

At RAN5#82 in Athens, R5-191347 [1] was noted and the principles put forward in the paper were endorsed. However the corresponding recommendations for TS 38.133 [2] side conditions in R4-1900081 [3] were not agreed at RAN4#90 that week. 
The main points from RAN4#90 were:

· RAN4 did not agree to the “fine beam” scenario which was the basis of Anritsu’s proposal

· RAN4 agreed the principle to include side conditions specified under “Rx-beam-peak-direction” 

After offline discussion most RAN4 companies agreed that specifying in the Rx-beam-peak-direction as well as in spherical coverage directions would be acceptable, as it doesn’t add any implementation burden to the UE. Specifying side conditions in spherical coverage directions alone wouldn’t have enough dB range for signalling test.

At RAN4#90, RAN4 agreed the dB gain difference between fine beam and rough beam as 7dB in R4-1902685 [4], and the agreed Way Forward in R4-1902525 [5] records that the value is not band dependent. It may be UE power class dependent, but UE power class 3 in Band n260 has the worst Refsens value, so we can use it to deduce the worst case side condition for the Rx-beam-peak-direction with rough beams. An effect of using rough beams is that the side condition is higher in dBm, reducing the available dB range.
At RAN4#90bis in Xi’an, R4-1904769 [8] on SS-RSRP side conditions was endorsed. The main points were: 

· RAN4 agreed the side condition for Rx Beam peak direction, UE Power class 3, Band n260
· For UEs that support multiple FR2 bands, Rx Beam Peak side conditions are increased by ΣMBP 

Rx Beam peak direction, UE Power class 3,Band n260 for inter-frequency SS-RSRP is the critical value for deciding multi-cell signalling test case levels. As multi-band capable UEs should be testable, we also need to allow for the multi-band relaxation ΣMBP, which has the effect of increasing the lower side condition by 1.7dB, and further reducing the available dB range.
Now that we have agreed side condition values from RAN4, RAN5 Signalling group needs to find a way to get the 3 distinguishable levels for signalling test into a smaller dB range. This Tdoc considers the options available and makes a proposal for default cell levels for TS 38.508-1 [6].
2.
RSRP level difference required for the UE to reliably distinguish FR2 cells
2.1: Status of RAN4 FR2 RSRP reporting accuracy values in TS 38.133
When RSRP-based calibration is used, the applicable UE performance metric is the relative RSRP reporting accuracy. Following endorsement of R4-1904769, and RAN4 e-mail agreement of the TS 38.133 CR in R4-1905234 [9], the extracts below show the current status of TS 38.133. For clarity all changes have been accepted, and turquoise highlight shows relevant values in [ ] that remain tentative:
Table 10.1.3.1.2-1: SS-RSRP Intra frequency relative accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 2 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSSSB Note 1
	dBm/BWChannel

	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	

	([6]
	([9]
	≥-6
	Same value as SSB_RP in Table B.2.2-2, according to UE Power class, operating band and angle of arrival
	-50

	Note 1:
Values based on Refsens and EIS spherical coverage as defined in TS 38.101-2 [19] clauses 7.3.2 and 7.3.4. Applicable side condition selected depending on angle of arrival.

Note 2:
Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.

Note 3:
In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.


<< sections skipped >>
Table 10.1.5.1.2-1: SS-RSRP Inter frequency relative accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 2 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSSSB Note 1
	dBm/BWChannel

	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	

	([6]
	([9]
	≥-4
	Same value as SSB_RP in Table B.2.3-2, according to UE Power class, operating band and angle of arrival
	-50

	Note 1:
Values based on Refsens and EIS spherical coverage as defined in TS 38.101-2 [19] clauses 7.3.2 and 7.3.4. Applicable side condition selected depending on angle of arrival.

Note 2:
Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.

Note 3:
In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.


<< sections skipped >>
Table B.2.2-2: Conditions for intra-frequency measurements in FR2

	Parameter
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2, Note 3
	SSB Ês/Iot

	
	
	
	dBm / SCSSSB
	dB

	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	

	
	
	
	UE Power class
	UE Power class
	

	
	
	
	1
	2
	3
	4
	1, 2, 3, 4
	

	Conditions
	Rx Beam Peak
	n257
	-128.3+Y1
	-125.3+Y2
	-112.1
	-127.8+Y4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-6

	
	
	n258
	-128.3+Y1
	-125.3+Y2
	-112.1
	-127.8+Y4
	
	

	
	
	n260
	-125.3+Y1
	
	-109.5
	-125.8+Y4
	
	

	
	
	n261
	-128.3+Y1
	-125.3+Y2
	-112.1
	-127.8+Y4
	
	

	
	Spherical coverage Note 1
	n257
	-120.3+Z1
	-114.3+Z2
	-108.2+Z3
	-118.8+Z4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-6

	
	
	n258
	-120.3+Z1
	-114.3+Z2
	-108.2+Z3
	-118.8+Z4
	
	

	
	
	n260
	-117.3+Z1
	
	-103.9+Z3
	-113.8+Z4
	
	

	
	
	n261
	-120.3+Z1
	-114.3+Z2
	-108.2+Z3
	-118.8+Z4
	
	

	Note 1:
Values based on EIS spherical coverage as defined in TS 38.101-2 [19] clause 7.3.4. Side condition applies for directions in which EIS spherical coverage requirement is met.
Note 2:
Values specified at the Reference point to give minimum SSB Ês/Iot, with no applied noise.

Note 3:
For UEs that support multiple FR2 bands, Rx Beam Peak values are increased by ΣMBP and Spherical coverage values are increased by ΣMBS, the UE multi-band relaxation factor in dB specified in TS 38.101-2 [19] clause 6.2.1.


Editor’s notes for Table B.2.2-2: 

- The value of Y for Power classes 1, 2 and 4 is FFS, where Y1, Y2 and Y4 are the rough/fine beam gain differences in Rx beam peak direction for Power classes 1, 2 and 4 respectively 

- The value of Z for Power classes 1, 2, 3 and 4 is FFS, where Z1, Z2, Z3, and Z4 are the rough/fine beam gain differences in spherical coverage directions for Power classes 1, 2, 3 and 4 respectively
<< sections skipped >>
Table B.2.3-2: Conditions for inter-frequency measurements in FR2

	Parameter
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2, Note 3
	SSB Ês/Iot


	
	
	
	dBm / SCSSSB
	dB

	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	

	
	
	
	UE Power class
	UE Power class
	

	
	
	
	1
	2
	3
	4
	1, 2, 3, 4
	

	Conditions
	Rx Beam Peak
	n257
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-4

	
	
	n258
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	
	

	
	
	n260
	-123.3+Y1
	
	-107.5
	-123.8+Y4
	
	

	
	
	n261
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	
	

	
	Spherical coverage Note 1
	n257
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-4

	
	
	n258
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	
	

	
	
	n260
	-115.3+Z1
	
	-101.9+Z3
	-111.8+Z4
	
	

	
	
	n261
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	
	

	Note 1:
Values based on EIS spherical coverage as defined in TS 38.101-2 [19] clause 7.3.4. Side condition applies for directions in which EIS spherical coverage requirement is met.
Note 2:
Values specified at the Reference point to give minimum SSB Ês/Iot, with no applied noise.

Note 3:
For UEs that support multiple FR2 bands, Rx Beam Peak values are increased by ΣMBP and Spherical coverage values are increased by ΣMBS, the UE multi-band relaxation factor in dB specified in TS 38.101-2 [19] clause 6.2.1.


Editor’s notes for Table B.2.3-2: 

- The value of Y for Power classes 1, 2 and 4 is FFS, where Y1, Y2 and Y4 are the rough/fine beam gain differences in Rx beam peak direction for Power classes 1, 2 and 4 respectively 

- The value of Z for Power classes 1, 2, 3 and 4 is FFS, where Z1, Z2, Z3, and Z4 are the rough/fine beam gain differences in spherical coverage directions for Power classes 1, 2, 3 and 4 respectively
2.2: Calculation of “delt1” for intra-frequency and “delt2” for inter-frequency

It can be seen from section 2.1 above that the TS 38.133 tentative accuracy values in [ ] can be used to estimate “delt1” and “delt2”. When these values are finalised, and if the test system residual relative uncertainties after RSRP calibration are agreed at RAN5#83, then “delt1” and “delt2” can be agreed.

For the TS 38.133 Relative accuracy Tables 10.1.3.1.2-1 and 10.1.5.1.2-1, Anritsu has a CR in R4-1905697 [12] which proposes to remove the [ ] at RAN4#91. Finalisation of the FR2 default cell levels is dependent on this CR being agreed, otherwise the delt1 and delt2 values cannot be treated as final.

If either the TS 38.133 accuracy values in [ ] are not finalised at RAN4#91, or if the test system residual relative uncertainties after RSRP calibration are not agreed at RAN5#83, then “delt1” and “delt2” also remain tentative and in [ ]. 
Table 2.2-1: Required RSRP level difference when using RSRP-based CAL (“RSS for test system, with simple summation for UE” approach), intra frequency
	Uncertainty element
	Uncertainty value [dB]
	Equation

	
	gNB-emulator relative signal level uncertainty (Note 1)
	+/-2.5
	EgNB1 – EgNB0

	
	OTA unstable uncertainty
(Note 2)
	+/-0.7
	Evar_OTA1 – Evar_OTA0

	RSS of items above
	2.6
	SQRT(2.52+0.72)

	SS RSRP relative uncertainty 

(Note 3)
	+/-[6]
	ERSRP1 – ERSRP0

	Total Uncertainty
	+/-8.6, “Delt1”
	

	· Note 1: The residual relative uncertainty after RSRP calibration.
· Note 2: In UE-RF OTA measurement discussion, the standard deviation for OTA random uncertainty is assumed to be 0.25dB [7]. As the random uncertainty in relative level (Evar_OTA1 – Evar_OTA0) should be sqrt(2)-times the original standard deviation, the 95%-confidence-level of the OTA unstable uncertainty is 1.96*0.25*sqrt(2) = 0.7dB.

· Note 3: The relative SS RSRP accuracy is +/-[6]dB in TS 38.133 [2] Table 10.1.3.1.2-1.


Table 2.2-2: Required RSRP level difference when using RSRP-based CAL (“RSS for test system, with simple summation for UE” approach), inter frequency
	Uncertainty element
	Uncertainty value [dB]
	Equation

	
	Freq 1 gNB-emulator relative signal level uncertainty (Note 1)
	+/-2.5
	EgNB1 – EgNB0

	
	Freq 1 OTA unstable uncertainty
(Note 2)
	+/-0.7
	Evar_OTA1 – Evar_OTA0

	
	Freq 2 gNB-emulator relative signal level uncertainty (Note 1)
	+/-2.5
	EgNB1 – EgNB0

	
	Freq 2 OTA unstable uncertainty
(Note 2)
	+/-0.7
	Evar_OTA1 – Evar_OTA0

	RSS of items above
	3.7
	SQRT(2.52+0.72+2.52+0.72)

	SS RSRP relative uncertainty 

(Note 3)
	+/-[6]
	ERSRP1 – ERSRP0

	Total Uncertainty
	+/-9.6, “Delt2”
	

	· Note 1: For each cell, the residual relative uncertainty after RSRP calibration.
· Note 2: In UE-RF OTA measurement discussion, the standard deviation for OTA random uncertainty is assumed to be 0.25dB [7]. As the random uncertainty in relative level (Evar_OTA1 – Evar_OTA0) should be sqrt(2)-times the original standard deviation, the 95%-confidence-level of the OTA unstable uncertainty is 1.96*0.25*sqrt(2) = 0.7dB.

· Note 3: The relative SS RSRP accuracy is +/-[6]dB in TS 38.133 [2] Table 10.1.5.1.2-1.


Here we propose that the gNB-emulator relative signal level uncertainty is reduced. A value of ±2.5dB as used in the tables above (previously proposed value was ±3dB), would allow Delt2 to be reduced from 11dB to 10dB, making better use of the restricted dB range as shown in Figure 1. Other values of gNB-emulator relative signal level uncertainty down to ±2dB are being considered. Signalling test cases use integer SSB_RP dB values.
3.
TS 38.133 side conditions proposal
As R4-1904769 [8] was endorsed at RAN4#90bis, we can use the agreed Io and SSB-RP side conditions for SS-RSRP relative accuracy which will be included in the next update of TS 38.133. To illustrate the principle, the relevant values are shown here, using extracts from TS 38.133:
Table B.2.3-2: Conditions for inter-frequency measurements in FR2

	Parameter
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2, Note 3
	SSB Ês/Iot

	
	
	
	dBm / SCSSSB
	dB

	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	

	
	
	
	UE Power class
	UE Power class
	

	
	
	
	1
	2
	3
	4
	1, 2, 3, 4
	

	Conditions
	Rx Beam Peak
	n257
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-4

	
	
	n258
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	
	

	
	
	n260
	-123.3+Y1
	
	-107.5
	-123.8+Y4
	
	

	
	
	n261
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	
	

	
	Spherical coverage Note 1
	n257
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-4

	
	
	n258
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	
	

	
	
	n260
	-115.3+Z1
	
	-101.9+Z3
	-111.8+Z4
	
	

	
	
	n261
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	
	

	Note 1:
Values based on EIS spherical coverage as defined in TS 38.101-2 [19] clause 7.3.4. Side condition applies for directions in which EIS spherical coverage requirement is met.
Note 2:
Values specified at the Reference point to give minimum SSB Ês/Iot, with no applied noise.

Note 3:
For UEs that support multiple FR2 bands, Rx Beam Peak values are increased by ΣMBP and Spherical coverage values are increased by ΣMBS, the UE multi-band relaxation factor in dB specified in TS 38.101-2 [19] clause 6.2.1.


To determine Signalling test case values and allow testing of multi-band UEs, we also need dB values contained in TS 38.101-2, using the version after RAN4 e-mail agreement of the TS 38.101-2 CR in R4-1905231 [10]:
Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3
	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3
	≤ 1.25

	n257, n260
	≤ 1.0
	≤ 0.753

	n258, n260
	≤ 1.0
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n258, n260
	≤ 1.7
	≤ 1.753

	n257, n258, n261
	≤ 1.7
	≤ 1.75

	n257, n260, n261
	≤ 0.5
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.7
	≤ 1.753

	NOTE 1:
The requirements in this table are applicable to UEs which support only the indicated bands

NOTE 2:
For supported bands n260 + n261, ΔMBS,n is not applied for band n260

NOTE 3:
For n260, maximum applicable MBS,n is 0.4 dB


For the minimum SSB-RP side condition, we assume beam peak direction and take the highest value for inter-frequency, which occurs for Power class 3, band n260 and is shown in green highlight above. Then, we add the largest value of ΣMBP to give (-107.5 +1.7)dBm/SCS. This value is used in section 4.
The maximum Io side condition is agreed as -50dB/Ch BW, and is used in section 4.
4.
Default signal levels proposal

4.1: Inter-frequency
Inter-frequency is considered first, because the “Delt2” value is higher than for intra-frequency. The default signal levels proposal for inter-frequency is based on the following principles:
· The difference between Suitable neighbour cell and Serving cell is Delt2 = 10dB
· The difference between Suitable neighbour cell and Non-suitable neighbour cell is Delt2 =10dB
· The Test system absolute uncertainty of applied DL level is ±6dB
· Signals are coming from Beam Peak direction

· The minimum SSB-RP side condition is Power class 3, band n260, (-107.5 +1.7)dBm/SCS
· The maximum Io side condition is -50dBm/Ch BW
· The maximum number of RBs allocated is 21RBs
Note that the values discussed here are power levels applied to the UE, to align with the side conditions in TS 38.133 [2]. The RSRP reported by the UE is separate, and is handled by the RSRP calibration method.
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Figure 1: Default cell levels as set by the SS, and values reported by the UE
As can be seen from the above diagram:
· The Non-suitable neighbour cell is set to -100dBm/SCS, close to the highest value of minimum SSB-RP side condition, taking into account the Test system DL level uncertainty.

· The Suitable neighbour cell is set Delt2 dB above the Non-suitable neighbour cell, giving -90dBm/SCS
· The Serving cell is set Delt2 dB above the Suitable neighbour cell, giving -80dBm/SCS
· Up to a maximum of 21RBs, the power remains below the maximum Io side condition, taking into account the Test system DL level uncertainty. 

· For all Channel BWs the RB allocation must be ≤21 to ensure total power remains below the maximum Io side condition for SS-RSRP measurements.
· Any signalled absolute thresholds specified in a test case must be modified by the value ∆ so they relate correctly to the RSRP values measured by the UE 

Note that the "High quality PLMN" with RSRP > -110dBm referred to in TS 38.304 [7] clause 5.1.1.2 is not mandatory, and the text envisages measurements of cells with lower RSRP. The minimum SSB_RP requirement is specified by RAN4 in TS 38.133 [2].
4.2: Default maximum downlink RB allocation
The maximum number of allocated downlink RBs is chosen to be the largest that can be allowed while keeping the total applied power Io within the -50dBm side condition for SS-RSRP measurement. In Figure 1, after choosing the default cell levels and taking into account the test system uncertainty, there remains 24dB for the scaling of power according to the number of RBs, with 12 subcarriers/RB. As the 12 subcarriers/RB is fixed, the maximum number of RBs is (10(24dB/10))/12 = 20.9, round to 21RBs. This value is therefore used for the default maximum downlink RB allocation, to ensure that Io ≤ -50dBm for SS-RSRP measurements.   
The proposal to restrict DL transmission to a maximum of 21 simultaneously transmitted RBs when the UE is making measurements needs to be further checked with MCC TF160. Some relevant extracts from TS 38.523-3 [11] are shown below. Requirements/restrictions from TS 38.213 may also need to be considered.
7.1.2.2.3.1
DL scheduling scheme: Frequency domain multiplexing, RA type1, non-interleaved

This scheduling scheme multiplexes the different kinds of PDSCH transmissions in the frequency domain of a single BWP by exclusively using resource allocation type 1 with non-interleaved VRB-to-PRB mapping. Assuming the resource blocks being numbered from 0 to NBWP-1 (with NBWP being the size of the BWP) the following allocation is done:

Table 7.1.2.2.3.1-1: Resource allocation for frequency domain multiplexing, RA type1, non-interleaved

	Kind of PDSCH transmission (Note 1)
	Resource block allocation (Note 2)

	
	RBstart
	LRBs,max (Note 2)

	System information
	0
	7

	Paging (Note 3)
	7
	NBWP-7

	Random access response (Note 3)
	7
	NBWP-7

	DCCH/DTCH transmissions (Note 3)
	7
	NBWP-7

	NOTE 1:
In context of a generic 5G test model it is not relevant whether or not there is SI and Paging for a given deployment option (e.g. EN-DC). 

NOTE 2:
LRBs ≤ LRBs,max with LRBs: number of resource blocks being eventually used for a particular transmission.

NOTE 3:
In general Paging, Random access response and DCCH/DTCH transmissions are mutual exclusive and therefore share the same allocation


In order to achieve a test case behaviour being independent from the frequency channel bandwidth NBWP is limited to the minimum value of 24 RBs in accordance to Table 5.3.2-1 of TS 38.101-1/2 [5, 6].

In general PDCCH and corresponding PDSCH transmissions are in the same slot (K0 = 0).
<< sections skipped >>
7.1.2.2.4.2
Automatic mode - Determination of TBS and corresponding IMCS and LRBs
In automatic mode, for each PDSCH transmission, the SS shall autonomously select a TBS and a LRBs / IMCS pair for this TBS.
There does not appear to be any reference here to B.1, where allowed TBS and MCS selections are defined.
<< sections skipped >>
B.1.1.4
Downlink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 2, number of CDM groups = 2

Table B.1.1.4-1: Void

Table B.1.1.4-2: Void

Table B.1.1.4-3: TBS for PDSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 2, number of CDM groups = 2, PDSCH-duration = 12

	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	24
	1
	0
	456
	14
	1
	1800
	16
	7
	4736
	17
	17

	32
	1
	1
	480
	9
	3
	1864
	13
	10
	4864
	15
	19

	40
	1
	2
	504
	15
	1
	1928
	17
	7
	4992
	17
	18

	48
	2
	0
	528
	16
	1
	2024
	16
	8
	5120
	10
	25

	64
	2
	1
	552
	7
	5
	2088
	13
	11
	5248
	16
	19

	72
	3
	0
	576
	17
	1
	2152
	17
	8
	5376
	15
	20

	80
	2
	2
	608
	15
	2
	2216
	14
	11
	5504
	17
	19

	88
	1
	6
	640
	12
	3
	2280
	16
	10
	5760
	16
	20

	96
	4
	0
	672
	16
	2
	2408
	15
	11
	5888
	14
	22

	104
	2
	3
	704
	17
	2
	2472
	17
	10
	6016
	17
	20

	120
	5
	0
	736
	14
	3
	2536
	16
	11
	6272
	16
	21

	128
	4
	1
	768
	8
	6
	2600
	14
	12
	6400
	14
	23

	136
	1
	10
	808
	15
	3
	2664
	13
	13
	6528
	11
	28

	144
	6
	0
	848
	16
	3
	2728
	17
	11
	6656
	17
	21

	152
	3
	3
	888
	11
	5
	2792
	12
	14
	6784
	15
	23

	160
	5
	1
	928
	17
	3
	2856
	11
	15
	6912
	12
	27

	176
	7
	0
	984
	15
	4
	2976
	16
	12
	7168
	17
	22

	184
	2
	6
	1032
	16
	4
	3104
	17
	12
	7296
	16
	23

	192
	6
	1
	1064
	11
	6
	3240
	11
	18
	7424
	13
	27

	208
	8
	0
	1128
	17
	4
	3368
	16
	13
	7680
	17
	23

	224
	9
	0
	1160
	12
	6
	3496
	17
	13
	7808
	16
	24

	240
	6
	2
	1192
	15
	5
	3624
	14
	15
	8064
	14
	27

	256
	10
	0
	1224
	13
	6
	3752
	16
	14
	8192
	17
	24

	272
	11
	0
	1256
	6
	13
	3824
	9
	22
	8456
	14
	28

	288
	7
	2
	1288
	16
	5
	3840
	14
	17
	8712
	17
	25

	304
	12
	0
	1320
	14
	6
	3904
	15
	15
	8968
	15
	28

	320
	8
	2
	1352
	17
	5
	3968
	17
	14
	9224
	16
	27

	336
	13
	0
	1416
	15
	6
	4032
	7
	27
	9480
	17
	26

	352
	14
	0
	1480
	13
	7
	4096
	16
	15
	9736
	17
	27

	368
	11
	1
	1544
	16
	6
	4224
	13
	19
	10248
	17
	28

	384
	15
	0
	1608
	17
	6
	4352
	17
	15
	
	
	

	408
	16
	0
	1672
	15
	7
	4480
	16
	16
	
	
	

	432
	17
	0
	1736
	12
	10
	4608
	14
	19
	
	
	


An update may be required to TS 38.523-3 Table B.1.1.4-3, to limit LRBs to 14 for TBS less than about 6000 bits so that common usage does not exceed (14RBs for PDSCH+7 RBs for SYS Info/Paging/RACH) = 21RBs total. 

4.3: Signalling Test cases requiring more than the default maximum downlink RB allocation
If a Signalling Test case requires more than the default maximum downlink RB allocation, the serving cell SSB_RP power level per SCS can be decreased for the specific test case. For example, if a test case required 132RBs (full RB allocation for 200MHz Ch BW, 120kHz SCS) the serving cell power would be decreased by 10Log(132/21) = 8dB, and a serving cell power of (-80dBm -8dB) = -88dBm/SCS can be used.
This example assumes that the test purpose does not require two further distinguishable levels below the serving cell level.
4.4: Intra-frequency
Propose to use same values, as Delt1 (intra-frequency) < Delt2 (inter-frequency)
5.
Modification of absolute threshold values
The Serving cell, Suitable neighbour cell and Non-suitable neighbour cell default levels are specified in TS 38.508-1 [2]:
Table 6.2.2.2-2: Default settings of suitable / non-suitable FR2 NR cells

	Power level type
	NR
(Note 1-3)

	
	Unit
	Power level

	Serving cell
	dBm/SCS
	-95

	Suitable neighbour intra-frequency cell
	dBm/SCS
	TBD

	Suitable neighbour inter-frequency cell
	dBm/SCS
	TBD

	Non-suitable cell
	dBm/SCS
	TBD

	Non-suitable "Off" cell
	dBm/SCS
	TBD

	Note 1:
The power level is specified in terms of SS/PBCH SSS EPRE instead of RSRP as RSRP is a measured value and cannot be directly controlled by the SS.

Note 2:
The power level is specified at the centre of quiet zone.

Note 3:
DL level is applied for any of the Subcarrier Spacing configuration (µ) with the same power spectrum density of -95 dBm/SCS(SubCarrier Spacing).


This can also be illustrated by Figure 2 and Figure 3:
[image: image2.png]Reference point for test
parameters control
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Figure 2: Reference point for SSB-RP Cell levels       Figure 3: Reported SS-RSRP measurement point

Note 1 gives the reason why cell levels are specified on the left-hand axis in Figure 1, as SSB-RP. The levels are chosen to give 3 distinguishable levels, whilst remaining within the proposed side conditions. The SS-RSRP values reported by the UE map to the applied SSB-RP in a consistent way, and the mapping value ∆ is estimated by the RSRP-based calibration process.
Where signalled absolute thresholds are specified in a test case, the value in the test case is set in relation to applied cell levels (for example Cell 2 is x dB above a threshold, to trigger an event). However the actual threshold value signalled to the specific UE under test must be modified by the mapping value ∆, so it remains in the same relationship to the applied cell levels. For example:

Test case specifies Threshold of -90dBm, Cell 2 SSB-RP = -80dBm, which is 10dB above the threshold.

RSRP-based calibration gives ∆ of -7dB
Applied Cell 2 SSB-RP = -80dBm, UE will report -87dBm
Specified threshold of -90dBm is modified by adding ∆: (-90dBm -7dB) = -97dBm (this value is signalled) 

Cell 2 Reported SS-RSRP = -87dBm, which is 10dB above the threshold, as intended.
6.
Conclusion and Way Forward
Anritsu recommends the following:
· Default Serving cell SSB_RP is set to -80dBm/SCS in 38.508-1 Table 6.2.2.2-2   
· Default Suitable neighbour cell SSB_RP is set to -90dBm/SCS in 38.508-1 Table 6.2.2.2-2   

· Default Non-suitable neighbour cell SSB_RP is set to -100dBm/SCS in 38.508-1 Table 6.2.2.2-2

· Specified absolute threshold values are signalled as (threshold + ∆), using ∆ for that frequency 

· The mapping value ∆ is estimated by the RSRP-based calibration process
· Default downlink RE allocation is limited to ≤21RBs
· Any test case which requires downlink RE allocation >21 RBs should choose (non-default) levels which meet the test purpose and remain within the RAN4 side conditions for all UEs. 
The values proposed here are subject to agreement of R4-1905697 [12] at RAN4#91, and may also require agreement of MCC TF160 to changes to TS 38.523-3 Table B.1.1.4-3. Note that further work is required on the use of ∆ where a relative threshold is applied for cells on different frequencies.
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