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1.
Introduction
During RAN5#83, an  agreement was made for FR2 default power levels for intra and inter-frequency neighbour cells [1]. As per this agreement, 3 distinct power levels were defined with 9dB differences. However, the proposal [1] did not account for minimum requirements for SS-SINR as per TS 38.133 [3] cl 10.1.13.1 Intra-frequency SINR accuracy requirements for FR2 and 10.1.15.1 Inter-frequency SS-SINR accuracy requirements in FR2. This now creates SINR issue defining suitable power levels of multi NR measurement tests where neighbour is at higher power than serving.
Current signal power levels for serving and suitable neighbour intra-frequency cells as agreed in [1] are as mentioned below 

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
	-82

	Suitable neighbour intra-frequency cell
	dBm/SCS
	-91

	Suitable neighbour inter-frequency cell
	dBm/SCS
	-91

	Non-suitable cell
	dBm/SCS
	-100

	Non-suitable "Off" cell
	dBm/SCS
	≤-139

	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 in dBm/SCS (SubCarrier Spacing).


As an example, it can be seen from the table below (referred from TC 8.2.3.7.1 from TS 38.523-1 [4]), neighbour is 9dB higher than serving causing the SINR to drop below the minimum requirement(≥-6 dB) referred in section 2.1 and 2.2.
Table 8.2.3.7.1.3.2-1A: Time instances of cell power level and parameter changes for FR2

	
	Parameter
	Unit
	E-UTRA Cell 1
	NR Cell 1
	NR Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-96
	-
	-
	The power level values are such that entry condition for event A4 is not satisfied 

	
	SS/PBCH

SSS EPRE
	dBm/SCS
	-
	-91
	Off
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-96
	-
	-
	The power level values are such that entry condition for event A4 is satisfied for intra-frequency neighbour NR Cell 2

	
	SS/PBCH

SSS EPRE
	dBm/SCS
	-
	-91
	-82
	

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-96
	-
	-
	The power level values are such that entry conditions for event A4 is not satisfied for intra-frequency neighbour NR Cell 2

	
	SS/PBCH

SSS EPRE
	dBm/SCS
	-
	-91
	-100
	


2.
SS-SINR requirements for FR2 
As per TS 38.215 [2] Cl 5.1.5, SS-SINR is defined as 
2.1
SS signal-to-noise and interference ratio (SS-SINR)

	Definition
	SS signal-to-noise and interference ratio (SS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying secondary synchronisation signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying secondary synchronisation signals within the same frequency bandwidth. The measurement time resource(s) for SS-SINR are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.
For SS-SINR determination demodulation reference signals for physical broadcast channel (PBCH) in addition to secondary synchronization signals may be used.

If higher-layers indicate certain SS/PBCH blocks for performing SS-SINR measurements, then SS-SINR is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-SINR shall be the antenna connector of the UE. For frequency range 2, SS-SINR shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-SINR value shall not be lower than the corresponding SS-SINR of any of the individual receiver branches.


2.2
Intra-frequency SS-SINR accuracy requirements in FR2
TS 38.133 [3] Cl. 9.2.2 defines the requirements applicability which refers to conditions based on which an intra-frequency cell shall be considered detectable. 
As per TS 38.133 [3] Cl. 9.2.2

The requirements in clause 9.2 apply, provided:

-
The cell being identified or measured is detectable.

An intra-frequency cell shall be considered detectable when for each relevant SSB:
-
SS-RSRP related side conditions given in clauses 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a corresponding Band,

-
SS-RSRQ related side conditions given in clauses 10.1.7 and 10.1.8 for FR1 and FR2, respectively, for a corresponding Band,

-
SS-SINR related side conditions given in clauses 10.1.12 and 10.1.13 for FR1 and FR2, respectively, for a corresponding Band,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.
TS 38.133 [3] Cl. 10.1.13 defines the intra-frequency SS-SINR requirements in FR2. This clause was not considered when defining the signal levels[1]. Current serving and neighbour signal levels are 9 dB apart for FR2 (Serving 91dBm, Neighbour-82) as per TS 38.508-1 Table 6.2.2.2-2, which will cause the SINR to drop below the minimum requirements as mentioned in below table.
Table 10.1.13.1.1-1: SS-SINR Intra frequency absolute 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
	

	(3
	(4
	≥-3
	Same value as SSB_RP in Table B.2.2-2, according to UE Power class, operating band and angle of arrival
	-50

	(3.5
	(4
	≥-6
	
	

	Note 1:
Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. 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.

Note 4:
The requirements apply for SSB Ês/Iot ≤ 25 dB.


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
	[-113.8]
	-112.1
	-127.8+Y4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-6

	
	
	n258
	-128.3+Y1
	[-113.8]
	-112.1
	-127.8+Y4
	
	

	
	
	n260
	-125.3+Y1
	
	-109.5
	-125.8+Y4
	
	

	
	
	n261
	-128.3+Y1
	[-113.8]
	-112.1
	-127.8+Y4
	
	

	
	Spherical coverage Note 1
	n257
	-120.3+Z1
	[-102.8]
	-108.2+Z3
	-118.8+Z4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-6

	
	
	n258
	-120.3+Z1
	[-102.8]
	-108.2+Z3
	-118.8+Z4
	
	

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

	
	
	n261
	-120.3+Z1
	[-102.8]
	-108.2+Z3
	-118.8+Z4
	
	

	Note 1:
Values based on EIS spherical coverage as defined in clause 7.3.4 of TS 38.101-2 [19]. 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 clause 6.2.1 of TS 38.101-2 [19].


Editor’s notes for Table B.2.2-2: 

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

- The value of Z for Power classes 1, 3 and 4 is FFS, where Z1, Z3, and Z4 are the rough/fine beam gain differences in spherical coverage directions for Power classes 1, 3 and 4 respectively
3.
Conclusion and Way Forward

1. We propose to change the FR2 power levels to ‘FFS’ for ENDC measurement TCs from TS 38.523-1 [4], 8.2.3.6.1/a/b, 8.2.3.7.1/a/b and 8.2.3.8.1/a/b and similarly also for the respective SA TCs 8.1.3.1.2/3/4, 8.1.3.1.5/6/7, 8.1.3.1.8/9/10. 
2. To reduce impact, for A4 measurement, in TC 8.2.3.7.1/a/b from TS 38.523-1 because of the trigger conditions, we propose to change the serving cell power level at in Table 8.2.3.7.1.3.2-1A time instance T1 to -82 dBm/SCS.
3. Revisit the discussion for OTA signal levels [1] and come up with revised power level which considers the minimum requirement for SS-SINR levels as per TS 38.133 Cl 10.1.13, which can be applied to measurement testcases.
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