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[bookmark: _Toc116995841]Introduction
During RAN4#109 meeting an LS request [1] from the parallel RAN5#101 meeting was received on the missing parameters for PC1, PC5, and PC6 in the RAN4 test parameters in clauses A.3 and B.2:
	RAN5 has identified below RAN4 parameters that aren’t defined for power classes 1, 5, and 6 in TS 38.133 v18.3.0. Due to this, several test cases and work items cannot be completed in RAN5 TS 38.533. The missing list of parameters from TS 38.133 is as follows:
	
	Power Class 1
	Power class 5
	Power class 6

	Relative angular offsets between active probes (clause A.3.15.3)
	
	Missing
	Missing

	Gain difference Y (Table B.2.1.3.1-1)
	Missing
	Missing
	Missing

	Gain difference Z (Table B.2.1.3.2-1)
	Missing
	Missing
	Missing

	Minimum SSB_RP for SSB based L1-RSRP (clause B.2.4.1)
	
	
	Missing

	Minimum CSI-RS_RP for SSB based L1-RSRP (clause B.2.4.2)
	
	
	Missing

	UE Gain (clause B.2.1.5 and B.2.1.6)
	Missing
	Missing
	Missing






Initially, the RAN5 LS was discussed at RAN4#110 meeting, and the values of some of the missing parameters were identified (highlighted in green in the table above). The agreements from RAN4#110 (for PC1, 5, and 6) can be found in the AdHoc minutes [2] and corresponding changes for PC5 and PC6 are in the Rel-17 CatF CR [3] and Rel-18 mirror CR [4].
Note that for PC1, since the parameters must be defined since Rel-15, the accompanying CR [6] is submitted by us to this meeting (highlighted with light green in the table above)
Furthermore, the discussion of the possible values for missing configuration continued at RAN4#110bis meeting. It was agreed that CSI-RS_RP for SSB based L1-RSRP (clause B.2.4.2) does not need to be defined (highlighted with red). Otherwise, other different proposals are captured in the WF [8] (still highlighted as white in the table).
In this contribution we further discuss some of the RAN4 parameters there were not agreed at RAN4#110bis.
LS reply and Rel-17 CR with the parameters for PC5,6 UE can be found in the TDocs [5], [7] accompanying this discussion paper.

[bookmark: _Toc116995842]Discussion
There are still two groups of parameters requested by RAN5 that require further discussion in RAN4:
1) A need to defined gain to PRS-RSRP measurement point for PC6 UEs in Clause B.2.1.6,
2) The values of the UE gains for PC1, 5, and 6 UEs in Clause B.2.1.5.
Additionally, we argue the need to define conditions for inter-frequency measurements in FR2 for PC6 UEs in Clause B.2.3.

Gain to PRS-RSRP measurement point for FR2 for PC6 (B.2.1.6)
Following the WF [8], the issue requires further discussion:
	Issue 1-1-7 Whether UE gain to PRS-RSRP measurement point for FR2 needs to be defined for PC 1, PC 5, and PC 6?
· Way Forward:
· RAN4 to discuss whether to/how to define the gain to PRS-RSRP measurement point for FR2 for PC1 PC5, and PC6.




We would like to note that B.2.1.6 defines Gain to PRS-RSRP measurement point for FR2. At least, requirements on positioning reference symbols (P-RS) were not explicitly considered for HST FR2 PC6 devices. Moreover, PC1 and PC5 being Fixed Wireless Access (FWA) devices may not need requirements on PRS-RSRP measurements either.
RAN4 have not discussed PRS-RSRP measurement requirements for PC6 devices and PRS-RSRP may not be relevant for FWA PC1 and PC5 devices either.
RAN4 not to define UE gain to PRS-RSRP measurement point for FR2 (Clause B.2.1.6) for PC1, PC5, and PC6, unless the need for those is explicitly justified.

Gain to SS-RSRP and CSI-RSRP measurement point for FR2 (B.2.1.5)
Min and Max UE gain G, Rx beam peak direction
Following the WF [8], the issue requires further discussion:
	Issue 1-1-2 What is the UE gain G for PC 1/5/6?
 (Table B.2.1.5.1-1: UE gain G, Rx beam peak direction)
· Way Forward:
· The principle of defining the maximum value
	From Wednesday RRM session on further discussion for the maximum value:
· Assumption on the number of elements at UE:
· Option 1: largest number UE may have, for example,144 for PC1/5
· Option 2: [Typical] number for UE, for example, 64 for PC1/5/6
· Other options are not precluded
· How to derive the maximum UE gain:
· Option 1: Derive G based on the difference of the number of elements for PC1/5/6 w.r.t. that assumed for PC3
· Option 2: 20*log(number of elements for PC1/5/6)
· Other options are not precluded


· The principle of defining the minimum value
· Option 1: To define the minimum value based on the Sensitivity 
· Other options are not precluded
· The values of  and  for PC1/5/6 
· Option 1: 
	
	UE Power class

	
	1
	2
	3
	4
	5
	7

	Minimum, dBi
	0
	FFS
	-10
	FFS
	-5
	FFS

	Maximum, dBi
	57
	FFS
	+20
	FFS
	57
	FFS


· Option 2: 
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Minimum, dBi
	-10
	FFS
	-10
	FFS
	-10
	-10

	Maximum, dBi
	29
	FFS
	+20
	FFS
	26.5
	26.5


· Option 3: 
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Minimum, dBi
	-18
	FFS
	-10
	FFS
	-23
	-23

	Maximum, dBi
	23
	FFS
	+20
	FFS
	20
	20


· Other options are not precluded




There are two parameters that needs to be defined for each power class: minimum and maximum gain for UE RX beam peak directions.
The minimum gain values are related to reference sensitivity of the device. 
As specified in TS 38.101-2, the reference sensitivity power level REFSENS is defined as the EIS level at the center of the quiet zone in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
Since the requirements for PC3 devices are already defined, we can use them as a starting point and define the minimum gain corresponding to the difference in reference sensitivity in between different power classes.
Reference sensitivity varies depends on the channel bandwidth and operating bands, but the difference in between PC1 and PC3 devices ais around 10dB, and for PC3 vs PC5/6 is around 5dB. Moreover, we can expect that FWI/CPE type of devices should demonstrate better characteristics than general-purpose handheld PC3 devices.
The minimum value of UE gain G for PC1, 5, and 6 devices (Table B.2.1.5.1-1) can be estimated based on the difference in reference sensitivity to the PC3. The minimum beam gain for the specialized (FWA/CPE) types of devices is expected to be higher than for PC3.

Regarding the maximum beam gain value, we prefer to use the consistent approach with the number of beams that was already assumed for the definition of values Y and Z, i.e., PC 1: 64; PC 5: 36; PC 6: 36. Even though some devices can have panels with even larger number of antenna elements, it does not mean that all of them should be used together. Different beam codebooks can be implemented. On the other hand, too wide range of gains makes testing of such devices less meaningful.
Correspondingly, Gmax for PC 1, Gmax can be derived as 20 dB +10*lg (64/8) = 29 dB. Similarly, for PC 5 and 6, Gmax can be derived as 20 dB + 10*lg(36/8) = 26.5 dB.
For the definition of maximum value of UE gain G for PC1, 5, and 6 devices (Table B.2.1.5.1-1), RAN4 to use the following assumptions for the number of antenna elements PC 1: 64; PC 5: 36; PC 6: 36 that is consistent with the calculation of Y and Z.
RAN4 to define the following values for the UE gain G, Rx beam peak direction (Table B.2.1.5.1-1):
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Minimum, dBi
	0
	FFS
	-10
	FFS
	-5
	-5

	Maximum, dBi
	+29
	FFS
	+20
	FFS
	+26.5
	+26.5



UE gain difference between inter-frequencies Ginter
Following the WF [8], the issue requires further discussion:
	Issue 1-1-4 What is Ginter for PC 1/5/6?
 (Table B.2.1.5.2-1: UE gain difference between inter-frequencies Ginter)
· Way Forward:
· Option 1: For UE gain difference between inter-frequencies Ginter
· [3] dB for PC1, PC5 and PC6
· Other options are not precluded.




We think that it is reasonable to assumed the same UE gain difference between inter-frequencies Ginter for PC1, 5, and 6 devices as for PC3 devices.
For PC 1, 5, and 6, specify UE gain difference between inter-frequencies Ginter equal to 3 dB (Option 1).

Minimum SSB_RP for intra-frequency measurements in FR2 (B.2.2)
In the LS, RAN5 is asking for the Minimum SSB_RP Conditions for NR L1-RSRP reporting. However, for PC6 devices, there is a TC defined not only for L1-RSRP measurements but also for L3-measurements, i.e., A.7.6.1.5 SA event triggered reporting test without gap under non-DRX for UE configured with highSpeedMeasFlagFR2-r17. Therefore, the Table B.2.2-2: Conditions for intra-frequency measurements in FR2 may still also need values of Minimum SSB_RP like L1-RSRP reporting.
[bookmark: _Toc158634703][bookmark: _Toc159273533]For PC6 devices, there is also a TC (A.7.6.1.5 SA event triggered reporting test without gap under non-DRX for UE configured with highSpeedMeasFlagFR2-r17) that is based on L3 measurements.

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
	5
	6
	1, 2, 3, 4, 5, 6
	

	Conditions
	Rx Beam Peak
	n257
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	-123.4+Y5
	-123.4+Y6
	(Value for SCSSSB = 120 kHz) +3dB
	≥-6

	
	
	n258
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	-123.6+Y5
	-123.6+Y6
	
	

	
	
	n259
	
	
	-108.5
	
	-120.5+Y5
	
	
	

	
	
	n260
	-125.3+Y1
	
	-109.5
	-125.8+Y4
	
	
	
	

	
	
	n261
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	
	-123.4+Y6
	
	

	
	
	n262
	-123.3+Y1
	-108,6
	-106.6
	-121.8+Y4
	
	
	
	

	
	Spherical coverage Note 1
	n257
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	-115.4+Z5
	-115.4+Z6
	(Value for SCSSSB = 120 kHz) +3dB
	≥-6

	
	
	n258
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	-115.6+Z5
	-115.6+Z6
	
	

	
	
	n259
	
	
	-95.7
	
	
	
	
	

	
	
	n260
	-117.3+Z1
	
	-96.9
	-113.8+Z4
	
	
	
	

	
	
	n261
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	
	-115.4+Z6
	
	

	
	
	n262
	-115.1+Z1
	-96.7
	-93.5
	-109.7+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 ∆MBP,n and Spherical coverage values are increased by ∆MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1 of TS 38.101-2 [19].



[bookmark: _Toc158634704][bookmark: _Toc159273534]RAN4 to define the values of Minimum SSB_RP in Table B.2.2-2: Conditions for intra-frequency measurements in FR2 for PC6 devices as shown in the table above and inform RAN5 about the change.
[bookmark: _Toc116995848]

Conclusion
In this paper we have further discuss some of the missing conditions for UE measurements procedures and performance requirements based on the request in the LS from RAN5. The following observations and proposals are made:
[bookmark: _Toc116995849]Proposal 1: RAN4 not to define UE gain to PRS-RSRP measurement point for FR2 (Clause B.2.1.6) for PC1, PC5, and PC6, unless the need for those is explicitly justified.
Observation 2: The minimum value of UE gain G for PC1, 5, and 6 devices (Table B.2.1.5.1-1) can be estimated based on the difference in reference sensitivity to the PC3. The minimum beam gain for the specialized (FWA/CPE) types of devices is expected to be higher than for PC3.

Proposal 2: For the definition of maximum value of UE gain G for PC1, 5, and 6 devices (Table B.2.1.5.1-1), RAN4 to use the following assumptions for the number of antenna elements PC 1: 64; PC 5: 36; PC 6: 36 that is consistent with the calculation of Y and Z.
Proposal 3: RAN4 to define the following values for the UE gain G, Rx beam peak direction (Table B.2.1.5.1-1):
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Minimum, dBi
	0
	FFS
	-10
	FFS
	-5
	-5

	Maximum, dBi
	+29
	FFS
	+20
	FFS
	+26.5
	+26.5



Proposal 4: For PC 1, 5, and 6, specify UE gain difference between inter-frequencies Ginter equal to 3 dB (Option 1).

Observation 3: For PC6 devices, there is also a TC (A.7.6.1.5 SA event triggered reporting test without gap under non-DRX for UE configured with highSpeedMeasFlagFR2-r17) that is based on L3 measurements.

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
	5
	6
	1, 2, 3, 4, 5, 6
	

	Conditions
	Rx Beam Peak
	n257
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	-123.4+Y5
	-123.4+Y6
	(Value for SCSSSB = 120 kHz) +3dB
	≥-6

	
	
	n258
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	-123.6+Y5
	-123.6+Y6
	
	

	
	
	n259
	
	
	-108.5
	
	-120.5+Y5
	
	
	

	
	
	n260
	-125.3+Y1
	
	-109.5
	-125.8+Y4
	
	
	
	

	
	
	n261
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	
	-123.4+Y6
	
	

	
	
	n262
	-123.3+Y1
	-108,6
	-106.6
	-121.8+Y4
	
	
	
	

	
	Spherical coverage Note 1
	n257
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	-115.4+Z5
	-115.4+Z6
	(Value for SCSSSB = 120 kHz) +3dB
	≥-6

	
	
	n258
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	-115.6+Z5
	-115.6+Z6
	
	

	
	
	n259
	
	
	-95.7
	
	
	
	
	

	
	
	n260
	-117.3+Z1
	
	-96.9
	-113.8+Z4
	
	
	
	

	
	
	n261
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	
	-115.4+Z6
	
	

	
	
	n262
	-115.1+Z1
	-96.7
	-93.5
	-109.7+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 ∆MBP,n and Spherical coverage values are increased by ∆MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1 of TS 38.101-2 [19].



Proposal 5: RAN4 to define the values of Minimum SSB_RP in Table B.2.2-2: Conditions for intra-frequency measurements in FR2 for PC6 devices as shown in the table above and inform RAN5 about the change.
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