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1.
Introduction

At RAN4#90bis in Xi’an [1] R4-1904791 on side conditions for NR L1-RSRP was agreed, and later incorporated into the TS 39.133 Editor’s CR in R4-1905234 [2]. However two aspects need further discussion:
· The FR2 CSI-RS Ês/Iot value in TS 38.133 Annex B conflicts with Tables 10.1.20.2.x-1
· Whether the TS 38.133 Annex B.2.4 side conditions should be based on rough or fine beams 
This Tdoc examines the side conditions for NR L1-RSRP.
2.
CSI-RS Ês/Iot value Status
From the TS 39.133 Editor’s CR in R4-1905234 [2], CSI-RS based L1-RPRP accuracy requirements after RAN4#90bis are:
Table 10.1.20.2.1-1: CSI-RS based L1-RSRP absolute accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI-RS Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSCSI-RS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSCSI-RS = 60kHz
	SCSCSI-RS = 120kHz
	
	

	±[6.5]
	±[9.5]
	(-3dB
	NR_TDD_FR2_A
	TBD
	TBD
	N/A
	-70

	
	
	
	NR_TDD_FR2_B
	TBD
	TBD
	N/A
	-70

	
	
	
	NR_TDD_FR2_F
	TBD
	TBD
	N/A
	-70

	
	
	
	NR_TDD_FR2_G
	TBD
	TBD
	N/A
	-70

	
	
	
	NR_TDD_FR2_T
	TBD
	TBD
	N/A
	-70

	
	
	
	NR_TDD_FR2_Y
	TBD
	TBD
	N/A
	-70

	±[8.5]
	±[11.5]
	(-3dB 
	NR_TDD_FR2_A, NR_TDD_FR2_B, NR_TDD_FR2_F, NR_TDD_FR2_G, NR_TDD_FR2_T, NR_TDD_FR2_Y
	N/A
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
NR operating band groups in FR2 are as defined in Section 3.5.3.


Table 10.1.20.2.2-1: CSI-RS based L1-RSRP relative accuracy in FR2

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI-RS Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSCSI-RS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSCSI-RS = 60kHz
	SCSCSI-RS = 120kHz
	
	

	±[6.5]
	±[9.5]
	(-3dB
	NR_TDD_FR2_A
	TBD
	TBD
	N/A
	TBD

	
	
	
	NR_TDD_FR2_B
	TBD
	TBD
	N/A
	TBD

	
	
	
	NR_TDD_FR2_F
	TBD
	TBD
	N/A
	TBD

	
	
	
	NR_TDD_FR2_G
	TBD
	TBD
	N/A
	TBD

	
	
	
	NR_TDD_FR2_T
	TBD
	TBD
	N/A
	TBD

	
	
	
	NR_TDD_FR2_Y
	TBD
	TBD
	N/A
	TBD

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter CSI-RS Ês/Iot is the minimum CSI-RS Ês/Iot of the pair of CSI-RS resources to which the requirement applies.

NOTE 3:
NR operating band groups in FR2 are as defined in Section 3.5.3.


Both absolute and relative accuracy clause point to Annex B.2.4.2 conditions, also from R4-1905234 [2]:

Table B.2.4.2-2: Conditions for CSI-RS based L1-RSRP measurements in FR2

	Parameter
	Angle of arrival
	NR operating bands
	Minimum CSI-RS_RP Note 2, Note 3
	CSI-RS Ês/Iot

	
	
	
	dBm / SCSCSI-RS
	dB

	
	
	
	SCSCSI-RS = 60 kHz
	SCSCSI-RS = 120 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 SCSCSI-RS = 60 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 SCSCSI-RS = 60 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 CSI-RS 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.2.4.2-2: 

- 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
In Anritsu’s understanding the FR2 CSI-RS Ês/Iot value in TS 38.133 Annex B should align with Tables 10.1.20.2.1-1 and 10.1.20.2.2-1, as it already does for FR2 SSB based Ês/Iot and also for FR1 SSB based and CSI-RS based. 
· Proposal 1: In Table B.2.4.2-2, change CSI-RS Ês/Iot value to (-3dB to align with 10.1.20.2
3.
Annex B.2.4 side conditions - based on rough or fine beams
At RAN4#90bis in Xi’an [1] R4-1904791 on side conditions for NR L1-RSRP was agreed, giving Annex B.2.4.2 conditions, extracted from the Editor’s CR in R4-1905234 [2] and using SSB based L1-RSRP:
Table B.2.4.1-2: Conditions for SSB based L1-RSRP 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
	-125.3+Y1
	-122.3+Y2
	-109.1
	-124.8+Y4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-3

	
	
	n258
	-125.3+Y1
	-122.3+Y2
	-109.1
	-124.8+Y4
	
	

	
	
	n260
	-122.3+Y1
	
	-106.5
	-122.8+Y4
	
	

	
	
	n261
	-125.3+Y1
	-122.3+Y2
	-109.1
	-124.8+Y4
	
	

	
	Spherical coverage Note 1
	n257
	-117.3+Z1
	-111.3+Z2
	-105.2+Z3
	-115.8+Z4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-3

	
	
	n258
	-117.3+Z1
	-111.3+Z2
	-105.2+Z3
	-115.8+Z4
	
	

	
	
	n260
	-114.3+Z1
	
	-100.9+Z3
	-110.8+Z4
	
	

	
	
	n261
	-117.3+Z1
	-111.3+Z2
	-105.2+Z3
	-115.8+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.2.4.1-2: 

- 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

The use of Y1 .. Y4 and Z1 .. Z4 in this table assumes that the UE is using rough beams.
In Anritsu’s understanding, L1-RSRP measurements use fine beams, based on either SSB or CSI-RS. This understanding aligns with Mediatek R4-1903913 [3], but this document was noted at RAN4#90bis and it does not seem clear whether RAN4 has reached consensus.
Based on our current understanding, we believe that L1-RSRP measurements use fine beams, and that the side conditions in TS 38.133 Annex B.2.4.x should be set on this basis. 

· Proposal 2: Remove Y1 .. Y4 and Z1 .. Z4 from the Minimum SSB_RP and Minimum CSI-RS_RP calculations in Tables B.2.4.1-2 and B.2.4.2-2 respectively
If both Proposal 1 and Proposal 2 are agreed, then most of the Minimum SSB_RP and Minimum CSI-RS_RP values in R4-1905234 [2] would need to be recalculated for fine beams and to align with the correct Ês/Iot value. Anritsu would be willing to provide such a CR during RAN4#91 if requested.
Similarly, the derivation of side conditions in TS 38.133 B.2 in R4-1902959 [4] agreed at RAN4#90bis in Xi’an would also need to be updated, as this derivation only applies to rough beams. Again, Anritsu would be willing to provide such a CR during RAN4#91 if requested.
4.
Way Forward

To allow L1-RSRP measurements to be specified as intended, RAN4 is asked to endorse two proposals:
· Proposal 1: In Table B.2.4.2-2, change CSI-RS Ês/Iot value to (-3dB to align with 10.1.20.2
· Proposal 2: Remove Y1 .. Y4 and Z1 .. Z4 from the Minimum SSB_RP and Minimum CSI-RS_RP calculations in Tables B.2.4.1-2 and B.2.4.2-2 respectively
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