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<Unchanged sections skipped>
6.2.1.1
UE maximum output power - EIRP and TRP

<Unchanged sections skipped>
6.2.1.1.5
Test requirement

The EIRP derived in step 4 and TRP derived in step 5 shall not exceed the values specified in Table 6.2.1.1.5-1 to Table 6.2.1.1.5-4.

Table 6.2.1.1.5-1: UE maximum output test requirements for power class 1

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	35+TT
	55
	40.0-TT

	n258
	35+TT
	55
	40.0-TT

	n260
	35+TT
	55
	38.0-TT

	n261
	35+TT
	55
	40.0-TT


Table 6.2.1.1.5-2: UE maximum output test requirements for power class 2

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	29-TT

	n258
	23+TT
	43
	29-TT

	n260
	
	
	

	n261
	23+TT
	43
	29-TT


Table 6.2.1.1.5-3: UE maximum output test requirements for power class 3

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	22.4-TT

	n258
	23+TT
	43
	22.4-TT

	n260
	23+TT
	43
	20.6-TT

	n261
	23+TT
	43
	22.4-TT


Table 6.2.1.1.5-3a: Test Tolerance (Max TRP for Power class 3)

	Test item
	FR2a
	FR2b

	Max TRP
	[2.7] dB
	[3.0] dB

	Min peak EIRP
	[2.8] dB
	[3.0] dB



	
	
	

	
	
	

	
	
	



	
	
	

	
	
	

	
	
	


Table 6.2.1.1.5-4: UE maximum output power test requirements for power class 4

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	34-TT

	n258
	23+TT
	43
	34-TT

	n260
	23+TT
	43
	31-TT

	n261
	23+TT
	43
	34-TT


6.2.1.2
UE maximum output power - Spherical coverage

<Unchanged sections skipped>
6.5.2.1
Spectrum Emission Mask

<Unchanged sections skipped>
6.5.2.1.5
Test requirement

The measured EIRP derived in step 4, shall fulfil requirements in Table [TBD-Min peak EIRP requirement] as appropriate, and the power (TRP) of any UE emission shall fulfil requirements in Table.6.5.2.1.5-1.

Table 6.5.2.1.5-1: General NR spectrum emission mask for Range 2

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50

MHz
	100

MHz
	200

MHz
	400

MHz
	Measurement bandwidth

	( 0-5
	-5 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz 

	( 5-10
	-13 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz

	( 10-20
	-13 + TT
	-13 + TT
	-5 + TT
	-5 + TT
	1 MHz

	( 20-40
	-13 + TT
	-13 + TT
	-13 + TT
	-5 + TT
	1 MHz

	( 40-100
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	( 100-200
	
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	( 200-400
	
	
	-13 + TT
	-13 +TT
	1 MHz

	( 400-800
	
	
	
	-13 + TT
	1 MHz

	NOTE 1:
TT for each frequency and channel bandwidth is specified in Table 6.5.2.1.5-1a

NOTE 2:
At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

NOTE 3:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.



	
	
	

	
	
	

	
	
	


Table 6.5.2.1.5-1a: Test Tolerance (Spectrum emission mask)

	23.45GHz ≤ f ≤ 30.3GHz
	30.3GHz < f ≤ 40.8GHz

	[4.6] dB
	[5.6] dB


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.5.2.2
Additional spectrum emissions mask
FFS.
6.5.2.3
Adjacent channel leakage ratio

<Unchanged sections skipped>
6.5.2.3.5
Test requirement

If the measured adjacent channel power, derived in step 5, is greater than -35 dBm then the measured NR ACLR, derived in step 6, shall be higher than the limits in table 6.5.2.3.5-1.

Table 6.5.2.3.5-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	NRACLR for band n257, n258
	17 + TT dB
	17 + TT dB
	17 + TT dB
	17 + TT dB

	NRACLR for band n260
	16 + TT dB
	16 + TT dB
	16 + TT dB
	16 + TT 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

	NOTE 1:
TT for each frequency and channel bandwidth is specified in Table 6.5.2.3.5-1a



	
	
	

	
	
	

	
	
	


Table 6.5.2.3.5-1a: Test Tolerance (Adjacent channel leakage ratio)

	23.45GHz ≤ f ≤ 30.3GHz
	30.3GHz < f ≤ 40.8GHz

	[4.6] dB
	[5.0] dB


6.5.3
Spurious emissions

<Unchanged sections skipped>
7.3.2
Reference sensitivity power level

<Unchanged sections skipped>
7.3.2.5
Test requirement

The maximum input level is defined as a directional requirement. The requirement is verified in beam locked mode in The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2 and A.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5) with peak reference sensitivity specified in Tables 7.3.2.5-1 to 7.3.2.5-4. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle).Table 7.3.2.5-1: Reference sensitivity for power class 1

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT

	n258
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT

	n260
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT

	n261
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT


Table 7.3.2.5-2: Reference sensitivity for power class 2

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT

	n258
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT

	n260
	
	
	
	

	n261
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT


Table 7.3.2.5-3: Reference sensitivity for power class 3

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT

	n258
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT

	n260
	-85.7+TT
	-82.7+TT
	-79.7+TT
	-76.7+TT

	n261
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT



	
	

	
	

	
	


Table 7.3.2.5-3a: Test Tolerance (Reference sensitivity for power class 3)

	f ≤ 40.8 GHz

	[3.2] dB


Table 7.3.2.5-4: Reference sensitivity for power class 4

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97+TT
	-94+TT
	-91+TT
	-88+TT

	n258
	-97+TT
	-94+TT
	-91+TT
	-88+TT

	n260
	-95+TT
	-92+TT
	-89+TT
	-86+TT

	n261
	-97+TT
	-94+TT
	-91+TT
	-88+TT


7.3A
Reference sensitivity for CA

<Unchanged sections skipped>
F.3.2
Measurement of transmitter

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· The TT values defined in this section are valid only until RAN5#85 (November 2019).
· RAN5 expects to have the following actions performed by RAN5#85 in efforts to improve the TT values

1. For updated TT evaluation only, MU analysis taking into the account the data sheet from commercially available test systems or any additional experimental data to justify the values

2. UE vendors’ have supplied further input on TT based on the performance of the existing mmWave UE against the RF test cases.

3. At least one statistical analysis has been done on possibilities to improve test confidence level.

4. Measurement results & evaluation of network performance / commercially available devices has been provided.

Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.2.1.1 UE maximum output power (EIRP and TRP)
	PC1

Minimum peak EIRP

TBD

Max TRP

TBD

Max EIRP

0 dB

PC2

Minimum peak EIRP

TBD

Max TRP

TBD

Max EIRP

0 dB

PC3
Minimum peak EIRP





[2.8] dB (FR2a)

[3.0] dB (FR2b)

Max TRP





[2.7] dB (FR2a)

[3.0] dB (FR2b)

Max EIRP

0 dB

PC4

Minimum peak EIRP

TBD

Max TRP

TBD

Max EIRP

0 dB
	

	6.2.1.2 UE maximum output power (Spherical coverage)
	PC1

TBD

PC2

TBD

PC3

TBD

PC4

TBD
	

	6.2.2 UE maximum output power for modulation / channel bandwidth
	TBD
	

	6.2.3 UE maximum output power with additional requirements
	TBD
	

	6.2.4 Configured transmitted power
	TBD
	

	6.3.1 Minimum output power
	TBD
	

	6.3.2 Transmit OFF power
	0 dB
	

	6.3.3.2 General ON/OFF time mask
	TBD
	

	6.3.3.3 Transmit power time mask for slot boundaries
	TBD
	

	6.3.3.4 PRACH time mask
	TBD
	

	6.3.3.5 PUCCH time mask
	TBD
	

	6.3.3.5.1 Long PUCCH time mask
	TBD
	

	6.3.3.5.2 Short PUCCH time mask
	TBD
	

	6.3.3.7 PUSCH-PUCCH and PUSCH-SRS time masks
	TBD
	

	6.4.1 Frequency error
	[0.005] ppm
	

	6.4.2.1 Error vector magnitude
	0%, up to 64QAM
	Minimum requirement + TT

	6.4.2.2 Carrier leakage
	TBD
	

	6.4.2.3 In-band emissions
	TBD
	

	6.4.2.4 EVM equalizer spectrum flatness
	TBD
	

	6.4.2.5 EVM equalizer spectrum flatness for BPSK modulation
	TBD
	

	6.5.1 Occupied bandwidth
	0 kHz
	Minimum requirement + TT

	6.5.2.1 Spectrum Emission Mask
	


[4.6] dB (23.45GHz ≤ f ≤ 30.3GHz)

[5.6] dB (30.3GHz ≤(1) f ≤ 40.8GHz)
	Editor's note: ≤(1) will become <

	6.5.2.2 Additional Spectrum Emissions Mask
	TBD
	

	6.5.2.3 Adjacent Channel Leakage Ratio
	Absolute requirement
0 dB

Relative requirement




BW = 50MHz

[4.6] dB (23.45GHz ≤ f ≤ 30.3GHz)

[5.0] dB (30.3GHz ≤(1) f ≤ 40.8GHz)
	Editor's note: ≤(1) will become <

	6.5.3.1 Transmitter Spurious emissions
	0 dB
	Minimum requirement + TT

	6.5.3.2 Spurious emission band UE co-existence
	0 dB
	Minimum requirement + TT

	NOTE 1:
FR2a: 23.45GHz ≤ f < 32.125GHz


FR2b: 32.125GHz ≤ f ≤ 40.8GHz


F.3.3
Measurement of receiver
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· The TT values defined in this section are valid only until RAN5#85 (November 2019).
· RAN5 expects to have the following actions performed by RAN5#85 in efforts to improve the TT values

5. For updated TT evaluation only, MU analysis taking into the account the data sheet from commercially available test systems or any additional experimental data to justify the values

6. UE vendors’ have supplied further input on TT based on the performance of the existing mmWave UE against the RF test cases.

7. At least one statistical analysis has been done on possibilities to improve test confidence level.

8. Measurement results & evaluation of network performance / commercially available devices has been provided.

Table F.3.3-1: Derivation of Test Requirements (Receiver tests)

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	7.3.2 Reference sensitivity power level
	


[3.2] dB (FR2a, FR2b)
	

	7.4 Maximum input level
	TBD
	

	7.5 Adjacent channel selectivity
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.6.2 In-band blocking
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.6.3 Out-of-band blocking
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.7 Spurious response
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.9 Spurious emissions
	0 dB
	Minimum requirement + TT

T-put limit unchanged

	NOTE 1:
FR2a and FR2b are specified in Table F.3.2-1.


Annex G (normative): Uplink Physical Channels


<Unchanged sections skipped>
