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[bookmark: _Ref463014664]1.	Introduction
[bookmark: _Hlk142307904]In RAN#100 meeting, the “New WID UE Conformance - High-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands and NR bands in Rel-18” was approved [1]. Objective of the Work Item is to develop measurement procedures for a new feature to enable HPUE (power class 1) for the bands supporting +31 dBm. 
In this contribution, we provide views on how to specify test frequencies for PC1 requirements.
2.	Discussion
Parent RAN4 WI “LTE_NR_HPUE_FWVM_R18-Core” [2] has specified new transmitter requirements for PC1. UE maximum output power reduction is specified as following in TS 38.101-1 [3]:
[bookmark: _Hlk117749663][bookmark: _Hlk117865269]Table 6.2.2-4b: Maximum power reduction (MPR) for power class 1 for bands other than Band n14
	Modulation
	MPR (dB)

	
	Edge RB allocations 
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	(NOTE 1)
	≤ 0.5
	0

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	(NOTE 1)
	0
	0

	
	QPSK
	(NOTE 1)
	≤ 1
	0

	
	16 QAM
	(NOTE 1)
	≤ 2
	≤ 1

	
	64 QAM
	(NOTE 1)
	≤ 2.5

	
	256 QAM
	(NOTE 1)
	≤ 4.5

	CP-OFDM
	QPSK
	(NOTE 1)
	≤ 3
	≤ 1.5

	
	16 QAM
	(NOTE 1)
	≤ 3
	≤ 2

	
	64 QAM
	(NOTE 1)
	≤ 3.5

	
	256 QAM
	(NOTE 1)
	≤ 6.5

	NOTE 1:	MPR for all modulations for Edge RB allocation is defined as following for two distinguished channel bandwidths groups as:
	Within the <50MHz channel bandwidth group:

	Within the ≥50MHz channel bandwidth group:

	where CEIL(x,0.5 dB) means rounding x upwards to the closest multiple of 0.5 dB.



Difference compared to previously specified MPR requirements is that Edge RB allocations have beend defined separately for channel bandwidth groups <50MHz and ≥50MHz. Current test channel BWs for MPR requirements in TS 38.521-1 [5] are specified to be “lowest and highest” according to TS 38.508-1 [4] subclause 4.3.1. 
Test frequencies for Mid test channel BW are specified as following in TS 38.508-1 [4] subclause 4.3.1:
[bookmark: _Hlk100527086][bookmark: _Hlk107435440]Table 4.3.1.0A-1: Mid Test Channel bandwidths for each NR band, FR1
	NR Band
	UE Mid Test Channel bandwidth
[MHz]1, 1a, 1b
	RedCap UE Mid Test Channel bandwidth
[MHz]

	n1
	25
	15

	n2
	20
	15

	n3
	20
	15

	n5
	15
	15

	n7
	15
	15

	n8
	20
	15

	n12
	10
	10

	n13
	10
	10

	n14
	10
	10

	n20
	15
	15

	n24
	10
	10

	n25
	20
	15

	n26
	10
	15

	n28
	15
	15

	n29
	102
	N/A

	n30
	10
	10

	n34
	10
	10

	n38
	20
	15

	n39
	20
	15

	n40
	30
	15

	n41
	60
	15

	n46
	40
	N/A

	n48
	204, 405
	15

	n50
	20
	15

	n51
	5
	5

	n53
	10
	10

	n65
	15
	15

	n66
	20
	108

	n70
	15
	10

	n71
	10
	10

	n74
	15
	15

	n75
	152
	N/A

	n76
	52
	N/A

	n77
	50
	15

	n78
	50
	15

	n79
	50
	20

	n80
	203
	[15]

	n81
	153
	[15]

	n82
	153
	[15]

	n83
	153
	[15]

	n84
	253
	[15]

	n86
	203
	[15]

	n91
	103
	[10]

	n92
	15
	[15]

	n93
	103
	[10]

	n94
	15
	[15]

	n95
	103
	[10]

	n96
	60
	N/A

	n97
	503
	[15]

	n99
	103
	[10]

	n100
	5
	5

	n101
	10
	10

	Note 1:	Mid channel BW is the closest channel BW to the arithmetic average channel BW of all the possible channel BWs per band in Table 5.3.5-1 of TS 38.521-1 [14] among all SCSs. If there are two channel bandwidths that have same distance to the average value, the higher one is selected.
In case such bandwidth is not applicable for a given subcarrier spacing, the closer bandwidth to the value in this table applicable for such subcarrier spacing shall be tested.
In case such bandwidth is not defined in the UE release specification according to 38.101-1 [7] Table 5.3.5-1:
-	If the bandwidth listed above is equal or higher than maximum bandwidth supported in the UE release according to 38.101-1 [7] Table 5.3.5-1, the closest channel BW to the arithmetic average among the values supported in the UE release specification shall be tested.
- Otherwise, the closer bandwidth to the value in this table defined for that band in the UE release specification shall be tested.
If there are two channel bandwidths that have same distance to the arithmetic average, the higher one is selected
Note 1a:	Values listed in this table assume that the (non-optional) channel bandwidths specified in Table 5.3.5-1 of TS 38.101-1 [7] lower than the maximum are supported. However, these channel bandwidths are mandatory with capability parameter as defined in [55] TS 38.306 clause 4.2.1 for channelBWs-DL/channelBWs-UL parameters. Hence the UE might indicate them as not supported. In such case, select the closest channel bandwidth in both DL and UL.
Note 1b: 	For CA, DC, SDL and SUL, the mid-test channel bandwidth per component carrier is chosen to test the closest aggregated bandwidth to the mathematical centre between minimum and maximum aggregated bandwidth defined for and within a given bandwidth combination set. In case no set of channel bandwidths per component carrier supported by the UE can achieve such aggregated bandwidth, select one combination of bandwidths per component carrier within the bandwidth combination set that minimizes the difference to the target aggregated bandwidth.
Note 2:	This UE channel bandwidth is applicable only to downlink.
Note 3:	This UE channel bandwidth is applicable only to uplink.
Note 4:	Applicable when for use as single carrier, PCell in CA or PCell in DC configuration.
Note 5:	Applicable for use as SCell in CA or SCell in DC configuration.
Note 6:	Void
Note 7:	Void
Note 8:	Void
Note 9:	Void
Note 10:	This Mid test channel bandwidth is chosen since it is more commonly used.



Some of the Mid test channel bandwidths are <50MHz and some are ≥50MHz. For that reason, those cannot be used for testing RAN4 requirement in Table 6.2.2-4b of TS 38.101-1 [3].
For UE PC1 for bands other than Band n14, to test the UE performance within each (<50MHz and ≥50MHz) channel bandwidth group, we propose to test the allowed MPR also for the “maximum channel bandwidth <50MHz” and the “minimum channel bandwidth  ≥50MHz” that are supported by the UE, in addition to currently required lowest and highest channel bandwidths supported by the UE. This should ensure the UE can provide sufficient performance within all supported channel bandwidths within the two channel bandwidth groups.
In the accompanying CR [6] it is proposed to introduce new test points for channel BWs “Mid-Low” and “Mid-high” for the “maximum channel bandwidth <50MHz” and the “minimum channel bandwidth  ≥50MHz” that are supported by the UE into Test Configuration Table for power class 1 for bands other than Band n14 to ensure sufficient test coverage.
Channel BWs for NR operating bands are specified as following in TS 38.101-1 [3]. For new test channel BWs “Mid-Low” and “Mid-high” “maximum channel bandwidth <50MHz” and the “minimum channel bandwidth  ≥50MHz” it is proposed to select values as highlighted by: 
· Yellow highlights: “Mid-Low” “Maximum channel bandwidth <50MHz” values representing RAN4 channel BW groups <50MHz
· Green highlights: “Mid-high” “Minimum channel bandwidth  ≥50MHz” values representing RAN4 channel BW groups ≥50MHz
Already specified channel BWs in TS 38.508-1 [4] subclause 4.3.1 are:
· Turquoise highlights: “Low” values
Pink highlights: “High” values
Teal highlights: “Mid” values
Red highlight: Band/bandwidth not specified in RAN5 specifications.

[bookmark: _Hlk142482447]Table 5.3.5-1 Channel bandwidths for each NR band (including only bands supporting PC1 in RAN4)
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n5
	15
	5
	10
	15
	20/20
	253/
253
	
	
	
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20/20
	253/
253
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n13
	15
	5
	10/10/
10
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	10/10/
10
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n26
	15
	5
	10
	15
	20/20
	253
	303
	
	
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20/20
	253
	303
	
	
	
	
	
	
	
	
	

	n41
	15
	54,11
	10
	15
	20
	25
	30
	35
	40
	45
	50
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n71
	15
	5
	10
	15
	20/20
	2512
	3012
	353
	
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20/20
	2512
	3012
	353
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	10
	15
	20
	25
	30
	
	40
	
	50/50
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	
	40
	
	50/50
	60
	70
	80
	90
	100

	
	60
	
	10
	15
	20
	25
	30
	
	40
	
	50/50
	60
	70
	80
	90
	100

	n85
	15
	5
	10
	15
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	10
	15
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n100
	15
	5/5/5/5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n101
	15
	5
	10/10/10
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	10/10/10
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a downlink SCell part of CA configuration.
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 25 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 715.5-720.5 MHz or 730.5-735.5 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 8:	This UE channel bandwidth is applicable only to uplink.
NOTE 9:	Void.
NOTE 10:	For this band, UE channel bandwidths which are applicable to sidelink operation are specified in Table 5.3E.1-1.
NOTE 11:	Not all frequency positions of 5 MHz carriers are possible due limitations of the SSB position relative to the 5 MHz channels. 5 MHz channels with Fc such that 2499+N*1.2 ≤Fc<2499.3+N*1.2MHz for 0≤N<157 are not compatible with SSB positions and cannot be used for 5 MHz n41.
NOTE 12:	This UE channel Bandwidth is optional for uplink in this release of the specification.



In the accompanying CR [6] it is proposed to introduce new test points for the “maximum channel bandwidth <50MHz” and the “minimum channel bandwidth  ≥50MHz” that are supported by the UE into Test Configuration Table for power class 1 for bands other than Band n14 to ensure sufficient test coverage. NOTE 4 is added to state that additional edge RB allocations are tested only with the highest order modulation supported by the UE.

We propose to introduce 2 new sub-clauses for new test channel BWs “Mid-Low” and “Mid-high” into TS 38.508-1 [4] subclause 4.3.1 as in text proposal below, additions shown by track changes. Tables include NR bands that support PC1 in RAN4 WI [2] (other than n14). Band n85 is not included as it is not specified in RAN5 specifications.

- - Text proposal to TS 38.508-1- -
[bookmark: _Toc36227961][bookmark: _Toc36228257][bookmark: _Toc36228712][bookmark: _Toc36228929][bookmark: _Toc44454514][bookmark: _Toc44454966][bookmark: _Toc52447002][bookmark: _Toc52447123][bookmark: _Toc52455776][bookmark: _Toc52456406][bookmark: _Toc52456567][bookmark: _Toc52457010][bookmark: _Toc52457888][bookmark: _Toc58228815][bookmark: _Toc58235299][bookmark: _Toc77005727][bookmark: _Toc84849631][bookmark: _Toc92808358]4.3.1.0E	Void
[bookmark: _Toc21353556][bookmark: _Toc27749157][bookmark: _Toc36227960][bookmark: _Toc36228256][bookmark: _Toc36228711][bookmark: _Toc36228928][bookmark: _Toc44454513][bookmark: _Toc44454965][bookmark: _Toc52447001][bookmark: _Toc52447122][bookmark: _Toc52455775][bookmark: _Toc52456405][bookmark: _Toc52456566][bookmark: _Toc52457009][bookmark: _Toc52457887][bookmark: _Toc58228814][bookmark: _Toc58235298][bookmark: _Toc77005726][bookmark: _Toc84849630][bookmark: _Toc92808357]


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	









	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	








3.	Conclusion
Based on the above discussion, we propose the following to RAN5.
Proposal 1: Revise the WID [7] by adding TS 38.508-1 [4] as impacted ecisting specification.
Proposal 2: Introduce 2 new sub-clauses for new test channel BWs “Mid-Low” and “Mid-high” into TS 38.508-1 [4] subclause 4.3.1 as proposed in clause 2.
Proposal 1: Introduce new test points into 38.521-1 [5] for the “maximum channel bandwidth <50MHz” and the “minimum channel bandwidth  ≥50MHz” that are supported by the UE into Test Configuration Table for power class 1 for bands other than Band n14 to ensure sufficient test coverage. NOTE 4 is added to state that additional edge RB allocations are tested only with the highest order modulation supported by the UE.
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