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<<< START OF CHANGES >>>
6.2
Transmitter power

6.2.1
UE maximum output power

6.2.1.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.

6.2.1.3
Minimum conformance requirements

The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.1.3-1: UE Power Class

	NR

band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	23
	± 2

	n2
	
	
	
	
	23
	± 23

	n3
	
	
	
	
	23
	± 23

	n5
	
	
	
	
	23
	± 2

	n7
	
	
	
	
	23
	± 23

	n8
	
	
	
	
	23
	± 23

	n12
	
	
	
	
	23
	± 23

	n20
	
	
	
	
	23
	± 23

	n25
	
	
	
	
	23
	± 2

	n28
	
	
	
	
	23
	+2/-2.5

	n34
	
	
	
	
	23
	± 2

	n38
	
	
	
	
	23
	± 2

	n39
	
	
	
	
	23
	± 2

	n40
	
	
	
	
	23
	± 2

	n41
	
	
	26
	+2/-33
	23
	± 23

	n50
	
	
	
	
	23
	± 2

	n51
	
	
	
	
	23
	± 2

	n65
	
	
	
	
	23
	±2

	n66
	
	
	
	
	23
	± 2

	n70
	
	
	
	
	23
	± 2

	n71
	
	
	
	
	23
	+2/-2.5

	n74
	
	
	
	
	23
	± 2

	n77
	
	
	26
	+2/-3
	23
	+2/-3

	n78
	
	
	26
	+2/-3
	23
	+2/-3

	n79
	
	
	26
	+2/-3
	23
	+2/-3

	n80
	
	
	
	
	23
	± 2

	n81
	
	
	
	
	23
	± 2

	n82
	
	
	
	
	23
	± 2

	n83
	
	
	
	
	23
	± 2/-2.5

	n84
	
	
	
	
	23
	± 2

	n86
	
	
	
	
	23
	± 2

	n95
	
	
	
	
	23
	±2

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 2:
Power class 3 is default power class unless otherwise stated

NOTE 3:
Refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

- if the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50%  (The exact evaluation period is no less than one radio frame); or

- if the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or

-
if the IE P-Max as defined in TS 38.331 [6] is provided and set to the maximum output power of the default power class or lower;

-
shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.4;

- else if (the IE P-Max as defined in TS 38.331 [6] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to maxUplinkDutyCycle as defined in TS 38.331; or

 the IE P-Max as defined in TS 38.331 [6] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to 50% when maxUplinkDutyCycle is absent. The exact evaluation period is no less than one radio frame):

- shall apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2.4;

The normative reference for this requirement is TS 38.101-1 [2] clause 6.2.1.

6.2.1.4
Test description

6.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.2.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for maximum output 
	Modulation (NOTE 2)
	RB allocation (NOTE 1)

	1
	power test case
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	2
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Left

	3
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Right

	4
	
	DFT-s-OFDM QPSK
	Inner Full

	5
	
	DFT-s-OFDM QPSK
	Inner 1RB Left

	6
	
	DFT-s-OFDM QPSK
	Inner 1RB Right

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.

2.
The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.

4.
The UL Reference Measurement Channel is set according to Table 6.2.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.2.1.4.3.

6.2.1.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level corresponding to Power Class 3.

3.
Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test. 

4.
For UEs supporting Power Class 2, repeat steps 1~3 on the applicable bands except PUMAX level in step 2 is corresponding to Power Class 2.
6.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions.

Table 6.2.1.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED


6.2.1.5
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.1.5-1. 

The maximum output power, derived in step 4 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.1.5-2.

Table 6.2.1.5-1: Maximum Output Power test requirement for Power Class 3

	NR

band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	23
	±2±TT

	n2
	
	
	
	
	23
	±23±TT

	n3
	
	
	
	
	23
	±23±TT

	n5
	
	
	
	
	23
	±2±TT

	n7
	
	
	
	
	23
	±23±TT

	n8
	
	
	
	
	23
	±23±TT

	n12
	
	
	
	
	23
	±23±TT

	n20
	
	
	
	
	23
	±23±TT

	n25
	
	
	
	
	23
	±2±TT

	n28
	
	
	
	
	23
	+2/-2.5

	n34
	
	
	
	
	23
	±2±TT

	n38
	
	
	
	
	23
	±2±TT

	n39
	
	
	
	
	23
	±2±TT

	n40
	
	
	
	
	23
	±2±TT

	n41
	
	
	
	
	23
	± 23±TT

	n50
	
	
	
	
	23
	±2±TT

	n51
	
	
	
	
	23
	±2±TT

	n65
	
	
	
	
	23
	±2.7

	n66
	
	
	
	
	23
	±2±TT

	n70
	
	
	
	
	23
	±2±TT

	n71
	
	
	
	
	23
	+2+TT/-2.5-TT

	n74
	
	
	
	
	23
	±2±TT

	n77
	
	
	
	
	23
	+2+TT/-3-TT

	n78
	
	
	
	
	23
	+2+TT/-3-TT

	n79
	
	
	
	
	23
	+2+TT/-3-TT

	n80
	
	
	
	
	23
	±2±TT 

	n81
	
	
	
	
	23
	±2±TT

	n82
	
	
	
	
	23
	±2±TT

	n83
	
	
	
	
	23
	+2+TT/-2.5-TT

	n84
	
	
	
	
	23
	±2±TT

	n86
	
	
	
	
	23
	±2±TT

	n95
	
	
	
	
	23
	±2±TT

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 2:
Power class 3 is default power class unless otherwise stated

NOTE 3:
Refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low  and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 4: 
TT for each frequency and channel bandwidth is specified in Table 6.2.1.5-3


Table 6.2.1.5-2: Maximum Output Power test requirement for Power Class 2

	NR

band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n41
	
	
	26
	+2+TT/-33-TT
	
	

	n77
	
	
	26
	+2+TT/-3-TT
	
	

	n78
	
	
	26
	+2+TT/-3-TT
	
	

	n79
	
	
	26
	+2+TT/-3-TT
	
	

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 2: 
Power class 3 is default power class unless otherwise stated

NOTE 3:
Refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 4: 
TT for each frequency and channel bandwidth is specified in Table 6.2.1.5-3


Table 6.2.1.5-3: Test Tolerance (UE maximum output power)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7 dB
	1.0 dB
	1.0 dB

	40MHz < BW ≤ 100MHz
	1.0 dB
	1.0 dB
	1.0 dB


<<< Unchanged Sections Skipped>>>
6.2.3
UE additional maximum output power reduction

Editor’s note: The following aspects are either missing or not yet determined: 

- Tests for network signalling values NS_10, NS_07, NS_40 and NS_09 not complete. 

6.2.3.1
Test purpose

Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [6].

To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1.3-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2.3 is defined in clause 6.2.2. In absence of modulation and waveform types the A-MPR applies to all modulation and waveform types.

6.2.3.2
Test applicability

The requirements of this test apply in test case 6.5.2.3 Additional Spectrum Emission mask for network signalled values NS_03, NS_03U, NS_04, NS_05U, NS_06, NS_27, NS_35, NS_40, NS_41, NS_42, NS_43U and NS_100 to all types of NR UE release 15 and forward.

The requirements of this test apply in test case 6.5.3.3 Additional Spurious Emissions for network signalled values NS_04, NS_05, NS_05U, NS_17, NS_18, NS_21, NS_24, NS_27, NS_37, NS_38, NS_39, NS_43 and NS_43U to all types of NR UE release 15 and forward.

6.2.3.3
Minimum conformance requirements

6.2.3.3.1
General

Table 6.2.3.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. In case of a power class 3 UE, when IE powerBoostPi2BPSK is set to 1, power class 2  A-MPR values apply. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.3.1-1A. 

For almost contiguous allocations in CP-OFDM waveforms, the allowed A-MPR is TBD.

Table 6.2.3.3.1-1: Additional maximum power reduction (A-MPR)

	Network signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	Table 5.3.2-1
	N/A

	NS_03
	6.5.2.3.3.3
	n2, n25, n66,
	
	
	Subclause 6.2.3.3.7

	
	
	n70, n86
	
	
	

	NS_03U
	6.5.2.3.3.3, 6.5.2.4.2.3
	n2, n25, n66, n86
	
	
	Subclause 6.2.3.3.7

	NS_04
	6.5.2.3.3.2, 6.5.3.3.3.1
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	
	Subclause 6.2.3.3.2

	NS_05
	6.5.3.3.3.4
	n1, n84
	5, 10, 15, 20
(Note 2)
	
	Subclause 6.2.3.3.4

	NS_05U
	6.5.3.3.3.4, 6.5.2.4.2.3
	n1, n84
	5, 10, 15, 20
	
	Subclause 6.2.3.3.4

	NS_06
	6.5.2.3.3.4
	n12
	5, 10, 15
	
	N/A

	NS_10
	
	n20
	15, 20
	Table 6.2.3.3.3-1
	Table 6.2.3.3.3-1

	NS_17
	6.5.3.3.3.2
	n28, n83
	5, 10
	Table 5.3.2-1
	N/A

	NS_18
	6.5.3.3.3.3
	n28, n83
	5
	
	Table 6.2.3.3.13-1, A1

	
	
	
	10, 15, 20
	
	Table 6.2.3.3.13-1, A2

	NS_35
	6.5.2.3.3.1
	n71
	5, 10, 15, 20
	Table 5.3.2-1
	N/A

	NS_37
	6.5.3.3.3.6
	n74 (Note 3)
	10, 15
	Table 6.2.3.3.8-1
	Table 6.2.3.3.8-1

	NS_38
	6.5.3.3.3.7
	n74
	5, 10, 15, 20
	Table 6.2.3.3.9-1
	Table 6.2.3.3.9-1

	NS_39
	6.5.3.3.3.8
	n74
	10, 15, 20
	Table 6.2.3.3.10-1
	Table 6.2.3.3.10-1

	NS_40
	6.5.3.3.3.9
	n51
	5
	
	Table 6.2.3.3.5-1

	NS_41
	6.5.3.3.3.10
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.3.11-1

	NS_42
	6.5.3.3.3.11
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.3.12-1

	NS_43
	6.5.3.3.3.5
	n8, n81
	5, 10, 15
	
	Subclause 6.2.3.3.6

	NS_43U
	6.5.3.3.3.5, 6.5.2.4.2.3
	n8, n81
	5, 10, 15
	
	Subclause 6.2.3.3.6

	NS_100
	6.5.2.4.2.3
	n1, n2, n3, n5, n8, n18, n25, n65, n66, n80, n81, n84, n86 (Note 1)
	
	
	Table 6.2.3.3.1-2

	NOTE 1: This NS can be signalled for NR bands that have UTRA services deployed.

NOTE 2: No A-MPR is applied for 5 MHz CBW where the lower channel edge is ≥1930 MHz,10 MHz CBW where the lower channel edge is ≥1950 MHz and 15 MHz CBW where the lower channel edge is ≥1955 MHz.

NOTE 3:
Applicable when the NR carrier is within 1447.9 – 1462.9 MHz.


Table 6.2.3.3.1-1A: Mapping of Network Signalling label

	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n1
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n2
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n3
	NS_01
	NS_100
	
	
	
	
	
	

	n5
	NS_01
	NS_100
	
	
	
	
	
	

	n7
	NS_01
	
	
	
	
	
	
	

	n8
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n12
	NS_01
	NS_06
	
	
	
	
	
	

	n20
	NS_01
	Void
	NS_10
	
	
	
	
	

	n25
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n28
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n34
	NS_01
	
	
	
	
	
	
	

	n38
	NS_01
	
	
	
	
	
	
	

	n39
	NS_01
	
	
	
	
	
	
	

	n40
	NS_01
	
	
	
	
	
	
	

	n41
	NS_01
	NS_04
	
	
	
	
	
	

	n50
	NS_01
	NS_41
	NS_42
	
	
	
	
	

	n51
	NS_01
	
	
	
	
	
	
	

	n66
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n70
	NS_01
	NS_03
	
	
	
	
	
	

	n71
	NS_01
	NS_35
	
	
	
	
	
	

	n74
	NS_01
	NS_37
	NS_38
	NS_39
	
	
	
	

	n77
	NS_01
	
	
	
	
	
	
	

	n78
	NS_01
	
	
	
	
	
	
	

	n79
	NS_01
	
	
	
	
	
	
	

	n80
	NS_01
	NS_100
	
	
	
	
	
	

	n81
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n82
	NS_01
	Void
	
	
	
	
	
	

	n83
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n84
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n86
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n95
	NS_01
	
	
	
	
	
	
	

	NOTE:
additionalSpectrumEmission corresponds to an information element of the same name defined in sub-clause 6.3.2 of TS 38.331 [6].


<<< Unchanged Sections Skipped>>>
6.5.3.2
Spurious emission for UE co-existence

6.5.3.2.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to co-existing systems for the specified bands which has specific requirements in terms of transmitter spurious emissions.

6.5.3.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.

6.5.3.2.3
Minimum conformance requirements

This clause specifies the requirements for the specified NR band for coexistence with protected bands as indicated in Table 6.5.3.2.3-1. 
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band. 

Table 6.5.3.2.3-1: Requirements for spurious emissions for UE co-existence

	NR Band
	Spurious emission for UE co-existence

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

	n1, n84
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 73, 74, 75, 76

NR Band n78, n79
	FDL_low 
	--
	FDL_high 
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	-
	1895
	-40
	1
	15, 27

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	n2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 50, 51, 53, 66, 70, 71, 74, 85
	FDL_low 
	-
	FDL_high 
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	-
	FDL_high 
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	-
	FDL_high 
	-50
	1
	2

	n3, n80
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 41, 43, 44, 45, 50, 51, 65, 67, 68, 69, 72, 73,74, 75, 76

NR Band n79
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low
	-
	 FDL_high
	-50
	1
	13

	
	E-UTRA Band 22, 42 ,52

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	n5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 18, 19, 24, 25, 26, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 48, 50, 51, 53, 65, 66, 70, 71, 73, 74, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41, 52
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	39

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8,39

	n7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 52, 65, 66, 67, 68, 72, 74, 75, 76, 85,

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	n8, n81
	E-UTRA Band 1, 20, 28, 31, 32, 33, 34, 38, 39, 40, 45, 50, 51, 65, 67, 68, 69, 72, 73, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3, 7, 22, 41, 42, 43, 52,

NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA 8
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	23

	
	
	
	
	
	
	
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n12
	E-UTRA Band 2, 5, 13, 14, 17, 24, 25, 26, 27, 30, 41, 48, 50, 51, 53, 71, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10, 66, 70
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12, 85
	FDL_low
	-
	FDL_high
	-50
	1
	15

	n20, n82
	E-UTRA Band 1, 3, 7, 8, 22, 31, 32, 33, 34, 40, 43, 50, 51, 65, 67, 68, 72, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 38, 42, 69

NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	788
	-50
	1
	

	n25
	E-UTRA Band 4, 5, 10,12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 53, 66, 70, 71, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 25
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	n28, n83
	E-UTRA Band 1, 4, 10, 22, 32, 42, 43, 50, 51, 52, 65, 66, 73, 74, 75, 76

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 40, 41, 66, 72

NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	n34
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 28, 31, 32, 33, 38,39, 40, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 69, 72, 74, 75, 76

NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n95
	E-UTRA Band 1, 3 , 5, 8, 39, 40, 41,

NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n38
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 52, 65, 66, 67, 68, 72, 74, 75, 76, 85,
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	-
	2645
	-15.5
	5
	15, 22, 26

	
	Frequency range
	2645
	-
	2690
	-40
	1
	15, 22

	n39
	E-UTRA Band 1, 8, 22, 26, 34, 40, 41, 42, 44, 45, 50, 51, 52, 74

NR Band n79
	FDL_low
	-
	FDL_high
	-50
	
	

	
	NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1805
	-
	1855
	-40
	1
	33

	
	Frequency range
	1855
	-
	1880
	-15.5
	5
	15, 26, 33

	n40
	E-UTRA Band 1, 3, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 74, 75, 76

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	n41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, 42, 44, 45, 48, 50, 51, 52, 65, 66, 70, 71, 73, 74, 85,

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	30

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8, 30

	n50
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	n51
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 65, 66, 67, 68
	FDL_low
	-
	FDL_high
	-50
	1
	

	n66, n86
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 25, 26, 27, 28, 29, 30, 38, 41, 43,  50, 51, 53, 66, 70, 71, 74, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42, 48
	FDL_low
	-
	FDL_high
	-50
	1
	2

	n70
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 48, 66, 70, 71, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	n71
	E-UTRA Band 4, 5, 12, 13, 14, 17, 24, 26, 30, 48, 53, 66, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25, 41, 70
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 29
	FDL_low
	-
	FDL_high
	-38
	1
	15

	
	E-UTRA Band 71
	FDL_low
	-
	FDL_high
	-50
	1
	15

	n74
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 18, 19, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1400
	-
	1427
	-32
	27
	15, 41

	
	Frequency range
	1475
	-
	1488
	-50
	1
	42

	
	Frequency range
	1488
	-
	1518
	-50
	1
	15

	n77, n78
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n79
	E-UTRA Band 1, 3, 5, 8, 11, 18, 19, 21, 28, 34, 39, 40, 41, 42, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	NOTE 1:
FDL_low and FDL_high refer to each frequency band specified in Table 5.2-1 for NR band, Table 5.5-1 in TS 36.521-1 [21] for E-UTRA band.

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1.3-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x RBSizekHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 3:
15 kHz SCS is assumed when RB is mentioned in the note when channel bandwidth is less than or equal to 50MHz, lowest SCS is assumed when channel bandwidth is larger than 50MHz. The transmission bandwidth in terms of RB position and range is not limited to 15 kHz SCS and shall scale with SCS accordingly.

NOTE 4:
Void

NOTE 5:
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band.

NOTE 6:
N/A

NOTE 7:
Void.

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9:
Void

NOTE 10:
Void

NOTE 11:
Void

NOTE 12:
Void

NOTE 13:
This requirement applies for 5, 10, 15 and 20 MHz NR channel bandwidth allocated within 1744.9MHz and 1784.9MHz.

NOTE 14:
Void

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1.3-1 from the edge of the channel bandwidth.

NOTE 16:
Void

NOTE 17:
Void

NOTE 18:
Void

NOTE 19:
Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

NOTE 20:
Void

NOTE 21:
This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.

NOTE 22:
This requirement is applicable for power class 3 UE for any channel bandwidths within the range 2570 - 2615 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.  For power class 2 UE for any channel bandwidths within the range 2570 - 2615 MHz, NS_44 shall apply. For power class 2 or 3 UE for carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz the requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.

NOTE 23:
Void.

NOTE 24:
As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 25:
As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 27:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.

NOTE 28:
Void

NOTE 29:
Void

NOTE 30:
This requirement applies when the NR carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz

NOTE 31:
Void

NOTE 32:
Void

NOTE 33:
This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1895 - 1903 MHz. 

NOTE 34:
This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.

NOTE 35:
This requirement is applicable in the case of a 10 MHz NR carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.

NOTE 36:
Void

NOTE 37:
Void

NOTE 38:
Void

NOTE 39:
Void.

NOTE 40: Void

NOTE 41:
Applicable for cases when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1427 MHz + the channel BW assigned for 5 and 10 MHz bandwidth, and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.

NOTE 42:
Applicable for 5 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1467 MHz assigned for10 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1463.8 MHz for 15 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1460.8 MHz for 20 MHz bandwidth.


Note: 
To simplify Table 6.5.3.2.3-1, E-UTRA band numbers are listed for bands which are specified only for E-UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are specified only for NR operation.

The normative reference for this requirement is TS 38.101-1 [2] subclause 6.5.3.2.

6.5.3.2.4
Test description
<< End of changes >>
