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Background
This contribution provides TP for TR 38.887 for the UE RF requirements for n259.
Text Proposal

<Start TP for TR 38.887>
8.1
UE specific


8.1.1
Transmitter characteristics


The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of total component of EIRP (Link=Beam peak search grids, Meas=Link angle). 

Table 8.1.1-1: UE minimum peak EIRP for power class 3
	Operating band
	Min peak EIRP (dBm)

	n259
	18.7

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance


The maximum output power values for TRP and EIRP are found on the Table 8.1.1-2. The max allowed EIRP is derived from regulatory requirements. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction) in beam locked mode and the total component of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 8.1.1-2: UE maximum output power limits for power class 3
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n259
	23
	43


The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 8.1.1-3 below. The requirement is verified with the test metric of the total component of EIRP (Link=Beam peak search grids, Meas=Link angle). 

Table 8.1.1-3: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n259
	5.8

	NOTE 1:
Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance

NOTE 2:
The requirements in this table are verified only under normal temperature conditions.


< Beam correspondence and multi-band relaxation factors are FFS>
It is also necessary to consider the band specific requirements besides the minimum peak EIRP, maximum output power and spherical coverage. The following part will give the required changes for introducing band n259 into the requirements in TS 38.101-2: PUMAX tolerance, minimum output power, transmit OFF power, adjacent channel leakage ratio, and spurious emission band UE co-existence.
Required changes for TS 38.101-2
Table 6.2.4-1: PUMAX,f,c tolerance

	Operating Band
	∆P (dB)
	Tolerance T(∆P)

(dB)

	n257, n258, n259, n260, n261
	 P = 0 
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:
X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in subclause 6.3.1


Table 6.2A.4-1: PUMAX tolerance

	Operating Band
	∆P (dB)
	Tolerance T(∆P)

(dB)

	n257, n258, n259, n260, n261
	 P = 0 
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:
X is the value such that Pumax lower bound, PPowerclass - P – T(P) = minimum output power specified in subclause 6.3A.1


Table 6.3.1.1-1: Minimum output power for power class 1

	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	n257, n258, n259, n260, n261
	50
	4
	47.52

	
	100
	4
	95.04

	
	200
	4
	190.08

	
	400
	4
	380.16


Table 6.3.1.2-1: Minimum output power for power class 2, 3, and 4

	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	n257, n258, n259, n260, n261
	50
	-13
	47.52

	
	100
	-13
	95.04

	
	200
	-13
	190.08

	
	400
	-13
	380.16

	NOTE 1:
n260 is not applied for power class 2.


Table 6.3.2-1: Transmit OFF power

	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259, n260, n261
	-35
	-35
	-35
	-35

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz


Table 6.3A.1.1-1: Minimum output power for power class 1

	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	n257, n258, n259, n260, n261
	50
	4
	47.52

	
	100
	4
	95.04

	
	200
	4
	190.08

	
	400
	4
	380.16


Table 6.3A.1.2-1: Minimum output power for CA for power class 2, 3, and 4

	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	n257, n258, n259, n260, n261
	50
	-13
	47.52

	
	100
	-13
	95.04

	
	200
	-13
	190.08

	
	400
	-13
	380.16

	NOTE 1:
n260 is not applied for power class 2.


Table 6.3A.2-1: Transmit OFF power for CA

	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259, n260, n261
	-35
	-35
	-35
	-35

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz


Table 6.5.2.3-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	NRACLR for band n257, n258, n261
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n259, n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel measurement bandwidth
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	Adjacent channel centre frequency offset (MHz)
	+50

/

-50
	+100.0

/

-100.0
	+200

/

-200
	+400

/

-400


Table 6.5.3.1-1: Requirements
	NR Band
	Spurious emission 

	
	Protected band/frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	n257
	NR Band n259
	FDL_low 
	-
	FDL_high
	-2
	100

	
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100

	
	Frequency range
	57000
	-
	66000
	2
	100

	n258
	Frequency range
	57000
	-
	66000
	2
	100

	n259
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100

	
	Frequency range
	57000
	-
	66000
	2
	100

	n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100

	
	Frequency range
	57000
	-
	66000
	2
	100

	n261
	NR Band 259
	FDL_low 
	-
	FDL_high
	-2
	100

	
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100

	
	Frequency range
	57000
	-
	66000
	2
	100

	NOTE 1:
FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1

NOTE 2:
Void


Table 6.5A.2.3-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 dB

	CA NRACLR for band n259, n260
	16 dB

	NR channel measurement bandwidth1
	BWChannel_CA  – GBChannel(1) - GBChannel(2)

	NOTE 1:
The GBChannel(i) is the minimum guard band of the component carriers at the lower edge Fedge, low and the upper edge Fedge,high of the sub-block respectively.


Table 6.5A.3-1: Requirements for CA

	UL CA for any CA bandwidth class
	Spurious emission 

	
	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257
	NR Band n259
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n258
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n259
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n261
	NR Band 259
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:
FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1

NOTE 2:
The protection of frequency range 23600 - 2400 MHz is meant for protection of satellite passive services.


8.1.2
Receiver characteristics

The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels with peak reference sensitivity specified in Table 8.1.2-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle). 

Table 8.1.2-1: Reference sensitivity

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n259
	-84.7
	-81.7
	-78.7
	-75.7


The maximum EIS at the 50th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 8.1.2-2 below. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link angle).

Table 8.1.2-2: EIS spherical coverage

	Operating band
	EIS at 50th %-tile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n260
	-71.9
	-68.9
	-66.1-65.9
	-63.1-62.9

	NOTE 1:
The transmitter shall be set to PUMAX.

NOTE 2:
The EIS spherical coverage requirements are verified only under normal thermal conditions.


It is also necessary to consider the band specific requirements besides the reference sensitivity and EIS spherical coverage. The following part will give the required changes for introducing band n259 into the requirements in TS 38.101-2: adjacent channel selectivity and in-band blocking.
Required changes for TS 38.101-2
Table 7.5-1: Adjacent channel selectivity

	Operating band
	Units
	Adjacent channel selectivity / Channel bandwidth

	
	
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	n257, n258, n261
	dB
	23
	23
	23
	23

	n259, n260
	dB
	22
	22
	22
	22


Table 7.5A-1: Adjacent channel selectivity for CA

	Operating band
	 Units
	Adjacent channel selectivity / CA bandwidth class

	
	
	All CA bandwidth class

	n257, n258, n261
	dB
	23

	n259, n260
	dB
	22


Table 7.6.2-1: In band blocking requirements

	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB



	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB

	PInterferer
for band n259, n260
	dBm
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB

	FIoffset
	MHz
	≤ -100 & ≥ 100

NOTE 5
	≤ -200 & ≥ 200

NOTE 5
	≤ -400 & ≥ 400

NOTE 5
	≤ -800 & ≥ 800

NOTE 5

	FInterferer
	MHz
	FDL_low + 25

to 
FDL_high - 25
	FDL_low + 50

to 
FDL_high - 50
	FDL_low + 100

to 
FDL_high - 100
	FDL_low + 200

to 
FDL_high - 200

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1. TDD as described in Annex A.5.2.1 and set-up according to Annex C.

NOTE2:
The REFSENS power level is specified in Section 7.3.2, which are applicable according to different UE power classes.

NOTE 3:
The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern OP.1 TDD as described in Annex A.5.2.1 and set-up according to Annex C.

NOTE 4:
FIoffset is the frequency separation between the center of the channel bandwidth and the center frequency of the Interferer signal.

NOTE 5:
The absolute value of the interferer offset FIoffset shall be further adjusted (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.

NOTE 6:
FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.


Table 7.6A.2-1: In band blocking minimum requirements for intra-band contiguous CA

	Rx Parameter
	Units 
	All CA bandwidth classes

	Power in Transmission Bandwidth Configuration, per CC
	 
	REFSENS + 14 dB

	Pinterferer for band n257, n258, n261
	dBm
	Aggregated power + 21.5

	Pinterferer for band n259, n260
	dBm
	Aggregated power + 20.5 

	BWInterferer 
	MHz
	BWChannel_CA

	FIoffset
	MHz
	+2*BWChannel_CA / -2*BWChannel_CA
NOTE 5



	FInterferer 
	MHz
	FDL_low + 0.5*BWChannel_CA
To

FDL_high - 0.5*BWChannel_CA

	
	
	

	
	
	

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1. and set-up according to Annex C.

NOTE 2:
The REFSENS power level is specified in Table 7.3.2-1.

NOTE 3:
The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 QPSK, R=1/3 with one sided dynamic OCNG pattern OP.1 TDD as described in Annex A.5.2.1 and set-up according to Annex C.

NOTE 4:
The FInterferer (offset) is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.

NOTE 5:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer|/SCS) + 0.5)*SCS  MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interfering signal has the same SCS as that of the closest carrier.

NOTE 6:
FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.


<End of TP>
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