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<< start of changes  >>
<< Unchanged sections omitted >>
[bookmark: _Toc27743658][bookmark: _Toc36196802][bookmark: _Toc36197494][bookmark: _Toc43898159][bookmark: _Toc52550650][bookmark: _Toc58952355]6.2.3.3.2	Void6.2.3.3.2	Void
[bookmark: _Toc21026405][bookmark: _Toc27743659][bookmark: _Toc36196803][bookmark: _Toc36197495][bookmark: _Toc43898160][bookmark: _Toc52550651][bookmark: _Toc58952356]6.2.3.3.2.1	Void6.2.3.3.2.1	Void
For power class 1, A-MPR for NS_201 shall be 9 dB.
Table 6.2.3.3.2.1-1: Void

[bookmark: _Toc21026406][bookmark: _Toc27743660][bookmark: _Toc36196804][bookmark: _Toc36197496][bookmark: _Toc43898161][bookmark: _Toc52550652][bookmark: _Toc58952357]6.2.3.3.2.2	Void6.2.3.3.2.2	Void
[bookmark: _Toc21026407][bookmark: _Toc27743661][bookmark: _Toc36196805][bookmark: _Toc36197497][bookmark: _Toc43898162][bookmark: _Toc52550653][bookmark: _Toc58952358]6.2.3.3.2.3	Void6.2.3.3.2.3	Void
[bookmark: _Toc58952359]6.2.3.3.3	A-MPR for NS_2026.2.3.3.3	A-MPR for NS_202
[bookmark: _Toc58952360]6.2.3.3.3.1	A-MPR for NS_202 for power class 16.2.3.3.3.1	A-MPR for NS_202 for power class 1
For power class 1, A-MPR for NS_202 shall be 11.0 dB.
[bookmark: _Toc58952361]6.2.3.3.3.2	A-MPR for NS_202 for power class 26.2.3.3.3.2	A-MPR for NS_202 for power class 2
For power class 2, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.
[bookmark: _Toc58952362]6.2.3.3.3.3	A-MPR for NS_202 for power class 36.2.3.3.3.3	A-MPR for NS_202 for power class 3
For power class 3, A-MPR for NS_202 shall be 1.0 dB.
[bookmark: _Toc58952363]6.2.3.3.3.4	A-MPR for NS_202 for power class 46.2.3.3.3.4	A-MPR for NS_202 for power class 4
For power class 4, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.3.
[bookmark: _Toc58952364]6.2.3.3.4	A-MPR for NS_2036.2.3.3.4	A-MPR for NS_203
[bookmark: _Toc58952365]6.2.3.3.4.1	A-MPR for NS_203 for power class 16.2.3.3.4.1	A-MPR for NS_203 for power class 1
[bookmark: _Hlk31031390]For power class 1, A-MPR for NS_203 shall be 3.0 dB if Offset frequency < BWchannel, 0.0 dB otherwise. 
The Offset frequency is defined as the frequency from 24.25 GHz to the lower edge of the channel bandwidth.
[bookmark: _Toc58952366]6.2.3.3.4.2	A-MPR for NS_203 for power class 26.2.3.3.4.2	A-MPR for NS_203 for power class 2
For power class 2, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.
[bookmark: _Toc58952367]6.2.3.3.4.3	A-MPR for NS_203 for power class 36.2.3.3.4.3	A-MPR for NS_203 for power class 3
For power class 3, A-MPR for NS_203 shall be 0 dB.
[bookmark: _Toc58952368]6.2.3.3.4.4	A-MPR for NS_203 for power class 46.2.3.3.4.4	A-MPR for NS_203 for power class 4
For power class 4, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.4.
6.2.3.4	Test description
6.2.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the Subscriber Station (SS) to take with the UE to reach the correct measurement state.
Table 6.2.3.4.1-1: Void

Table 6.2.3.4.1-2: Test configuration table for NS_202
[TBD]
Table 6.2.3.4.1-3: Test configuration table for NS_203
[TBD]

1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.1.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The DL and UL Reference Measurement channels are set according to Table 6.2.3.4.1-1.
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 [10] clause 4.5. Message contents are defined in clause 6.2.3.4.3
6.2.3.4.2	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 6.2.1.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.1.1.4.3.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.1.5-1. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1. 
6.2.3.4.3	Message contents
[bookmark: _Hlk521408972]Message contents are according to TS 38.508-1 [10] subclause 4.6, with the following exceptions for each network signalled value.
1.	Information element AdditionalSpectrumEmission for NR can be set in SIB1 according to TS 38.331[19]. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
Table 6.2.3.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement
	Derivation Path: TS 38.508-1 [10] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	AdditionalSpectrumEmission
	2 (NS_202)
	for band n257, n258
	

	AdditionalSpectrumEmission
	3 (NS_203)
	for band n258
	



6.2.3.5	Test requirement
The UE EIRP derived in step 5 shall not exceed the values specified in Table 6.2.3.5-1.
Table 6.2.3.5-1: Void
Table 6.2.3.5-2: Void
Table 6.2.3.5-3: Void

Table 6.2.3.5-4: UE Power Class 4 test requirements (network signalled value "NS_201")
[TBD]
Table 6.2.3.5-5: UE Power Class 1 test requirements (network signalled value "NS_202")
[TBD]
Table 6.2.3.5-6: UE Power Class 2 test requirements (network signalled value "NS_202")
[TBD]
Table 6.2.3.5-7: UE Power Class 3 test requirements (network signalled value "NS_202")
[TBD]
Table 6.2.3.5-8: UE Power Class 4 test requirements (network signalled value "NS_202")
[TBD]
Table 6.2.3.5-9: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]
Table 6.2.3.5-10: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]
Table 6.2.3.5-11: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]
Table 6.2.3.5-12: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]

<< Unchanged sections omitted >>
[bookmark: _Toc21026409][bookmark: _Toc27743663][bookmark: _Toc36196807][bookmark: _Toc36197499][bookmark: _Toc43898164][bookmark: _Toc52550655][bookmark: _Toc58952370]6.2A	Transmit power for CA
[bookmark: _Toc21026410][bookmark: _Toc27743664][bookmark: _Toc36196808][bookmark: _Toc36197500][bookmark: _Toc43898165][bookmark: _Toc52550656][bookmark: _Toc58952371]6.2A.1	UE maximum output power for CA
[bookmark: _Toc21026411][bookmark: _Toc27743665][bookmark: _Toc36196809][bookmark: _Toc36197501][bookmark: _Toc43898166][bookmark: _Toc52550657][bookmark: _Toc58952372]6.2A.1.0	Minimum conformance requirements6.2A.1.0	Minimum conformance requirements
For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in subclause 6.2.1.1.3.
For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in subclause 6.2.1.1.3.
[bookmark: _Toc21026414][bookmark: _Toc27743668][bookmark: _Toc36196812][bookmark: _Toc36197504][bookmark: _Toc43898169][bookmark: _Toc52550660][bookmark: _Toc58952375]Power class 3 is default power class.

<< Unchanged sections omitted >>
[bookmark: _Toc21026452][bookmark: _Toc27743710][bookmark: _Toc36196854][bookmark: _Toc36197546][bookmark: _Toc43898211][bookmark: _Toc52550702][bookmark: _Toc58952417]6.3.4.2	Absolute power tolerance
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· Testing of extreme conditions for FR2 is FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
[bookmark: _Toc21026453][bookmark: _Toc27743711][bookmark: _Toc36196855][bookmark: _Toc36197547][bookmark: _Toc43898212][bookmark: _Toc52550703][bookmark: _Toc58952418]6.3.4.2.1	Test purpose6.3.4.2.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms.
[bookmark: _Toc21026454][bookmark: _Toc27743712][bookmark: _Toc36196856][bookmark: _Toc36197548][bookmark: _Toc43898213][bookmark: _Toc52550704][bookmark: _Toc58952419]6.3.4.2.2	Test applicability6.3.4.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _Toc21026455][bookmark: _Toc27743713][bookmark: _Toc36196857][bookmark: _Toc36197549][bookmark: _Toc43898214][bookmark: _Toc52550705][bookmark: _Toc58952420]6.3.4.2.3	Minimum conformance requirements6.3.4.2.3	Minimum conformance requirements
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame (1ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate.
The minimum requirements specified in Table 6.3.4.2.3-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1.3 (Pmin) and the maximum output power as specified in sub-clause 6.2.1.1 as minimum peak EIRP (‘Pmax’). The intermediate power point 'Pint' is defined in table 6.3.4.2.3-2.
Table 6.3.4.2.3-1: Absolute power tolerance
	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	± 14.0 dB

	Pmax ≥ P > Pint
	± 12.0 dB



Table 6.3.4.2.3-2: Intermediate power point
	Power Parameter
	Value

	Pint
	Pmax – 12.0 dB



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.4.2.
[bookmark: _Toc21026456][bookmark: _Toc27743714][bookmark: _Toc36196858][bookmark: _Toc36197550][bookmark: _Toc43898215][bookmark: _Toc52550706][bookmark: _Toc58952421]6.3.4.2.4	Test description6.3.4.2.4	Test description
[bookmark: _Toc21026457][bookmark: _Toc27743715][bookmark: _Toc36196859][bookmark: _Toc36197551][bookmark: _Toc43898216][bookmark: _Toc52550707][bookmark: _Toc58952422]6.3.4.2.4.1	Initial condition6.3.4.2.4.1	Initial condition
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 5.2-1. 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 6.3.4.2.4.1-1. 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 6.3.4.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	N/A for absolute power tolerance test case
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement Channel is set according to Table 6.3.4.2.4.1-1.
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 according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.2.4.3.
6.3.4.2.4.2	Test procedure
1.	SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Configure the UE transmitted output power to test point 1 in section 6.3.4.2.4.3. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP of the first subframe in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
7.	Repeat test steps 1~6 for measurement of test point 2~3. The timing of the execution between the two test points shall be larger than 20ms.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
6.3.4.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions:
Table 6.3.4.2.4.3-1: PUSCH-PowerControl (Test point 1) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-116
	
	50MHz

	
	-120
	
	100MHz

	
	-122
	
	200MHz

	
	-126
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.4.2.4.3-2: PUSCH-PowerControl (Test point 2) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-112
	
	50MHz

	
	-116
	
	100MHz

	
	-118
	
	200MHz

	
	-122
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.4.2.4.3-3: PUSCH-PowerControl (Test point 3) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-102
	
	50MHz

	
	-106
	
	100MHz

	
	-118
	
	200MHz

	
	-112
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.4.2.4.3-4: ServingCellConfigCommon
	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	1
	
	SCS_60kHz

	
	4
	
	SCS_120kHz

	}
	
	
	



	Condition
	Explanation

	SCS_60kHz
	SCS=60kHz for SS/PBCH block

	SCS_120kHz
	SCS=120kHz for SS/PBCH block



[bookmark: _Toc21026458][bookmark: _Toc27743716][bookmark: _Toc36196860][bookmark: _Toc36197552][bookmark: _Toc43898217][bookmark: _Toc52550708][bookmark: _Toc58952423]6.3.4.2.5	Test requirement6.3.4.2.5	Test requirement
The measured EIRP in step 5 and 7 shall not to exceed the values specified in Table 6.3.4.2.5-1 to 6.3.4.2.5-3.
Table 6.3.4.2.5-1: Absolute power tolerance: test point 1 for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.3.



Table 6.3.4.2.5-2: Absolute power tolerance: test point 2 for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.3.



Table 6.3.4.2.5-3: Absolute power tolerance: test point 3 for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.3.



Table 6.3.4.2.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3.4.2.5-5: Test Tolerance (Test point 2)
	Test Metric
	FR2a
	FR2b

	[bookmark: _Hlk20219836]IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc21026459][bookmark: _Toc27743717][bookmark: _Toc36196861][bookmark: _Toc36197553][bookmark: _Toc43898218][bookmark: _Toc52550709][bookmark: _Toc58952424]<< Unchanged sections omitted >>
[bookmark: _Toc21026464][bookmark: _Toc27743722][bookmark: _Toc36196866][bookmark: _Toc36197558][bookmark: _Toc43898223][bookmark: _Toc52550714][bookmark: _Toc58952429]6.3A.1.1	Minimum output power for CA (2UL CA)
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· The test configuration would be revisited when testability issue is concluded.
· Applicability of UBF of single UL is FFS
· Applicability of Beam peak of single UL is FFS
[bookmark: _Toc21026465][bookmark: _Toc27743723][bookmark: _Toc36196867][bookmark: _Toc36197559][bookmark: _Toc43898224][bookmark: _Toc52550715][bookmark: _Toc58952430]6.3A.1.1.1	Test purpose6.3A.1.1.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
[bookmark: _Toc21026466][bookmark: _Toc27743724][bookmark: _Toc36196868][bookmark: _Toc36197560][bookmark: _Toc43898225][bookmark: _Toc52550716][bookmark: _Toc58952431]6.3A.1.1.2	Test applicability6.3A.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support intra-band contiguous 2UL CA.
[bookmark: _Toc21026467][bookmark: _Toc27743725][bookmark: _Toc36196869][bookmark: _Toc36197561][bookmark: _Toc43898226][bookmark: _Toc52550717][bookmark: _Toc58952432]6.3A.1.1.3	Minimum conformance requirements6.3A.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
[bookmark: _Toc21026468][bookmark: _Toc27743726][bookmark: _Toc36196870][bookmark: _Toc36197562][bookmark: _Toc43898227][bookmark: _Toc52550718][bookmark: _Toc58952433]6.3A.1.1.4	Test description6.3A.1.1.4	Test description
6.3A.1.1.4.1	Initial condition
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 CA configuration specified in clause 5.5A.1-1. All of these configurations shall be tested with applicable test parameters for each CA configuration, and are shown in table 6.3A.1.1.4.1-1. 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 6.3A.1.1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement Channel is set according to Table 6.3A.1.1.4.1-1.
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 [10] clause 4.5. Message contents are defined in clause 6.3A.1.1.4.3.
6.3A.1.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.3.0 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.3A.1.1.4.3
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [TBD], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.2).
4.	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 6.3A.1.1.4.1-1 on both PCC and SCC. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
6.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
7.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
8.	Measure UE EIRP of each component carrier in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3A.1.1.5-1 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is at least one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1: The BEAM_SELEECT_WAIT_TIME default value is defined in Annex K.1.1.
6.3A.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.1.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc21026469][bookmark: _Toc27743727][bookmark: _Toc36196871][bookmark: _Toc36197563][bookmark: _Toc43898228][bookmark: _Toc52550719][bookmark: _Toc58952434]6.3A.1.1.5	Test requirement6.3A.1.1.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2.
Table 6.3A.1.1.5-1: Minimum output power for 2UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3A.1.1.5-2: Minimum output power for 2UL CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28

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



Table 6.3A.1.1.5-3: Test Tolerance for Minimum output power for 2UL CA for Power class 1
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.1.5-4: Test Tolerance for Minimum output power for 2UL CA for Power class 2, 3 and 4
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc21026470][bookmark: _Toc27743728][bookmark: _Toc36196872][bookmark: _Toc36197564][bookmark: _Toc43898229][bookmark: _Toc52550720][bookmark: _Toc58952435]6.3A.1.2	Minimum output power for CA (3UL CA) 
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· The test configuration would be revisited when testability issue is concluded.
· Applicability of UBF of single UL is FFS
· Applicability of Beam peak of single UL is FFS
[bookmark: _Toc21026471][bookmark: _Toc27743729][bookmark: _Toc36196873][bookmark: _Toc36197565][bookmark: _Toc43898230][bookmark: _Toc52550721][bookmark: _Toc58952436]6.3A.1.2.1	Test purpose6.3A.1.2.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
[bookmark: _Toc21026472][bookmark: _Toc27743730][bookmark: _Toc36196874][bookmark: _Toc36197566][bookmark: _Toc43898231][bookmark: _Toc52550722][bookmark: _Toc58952437]6.3A.1.2.2	Test applicability6.3A.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
[bookmark: _Toc21026473][bookmark: _Toc27743731][bookmark: _Toc36196875][bookmark: _Toc36197567][bookmark: _Toc43898232][bookmark: _Toc52550723][bookmark: _Toc58952438]6.3A.1.2.3	Minimum conformance requirements6.3A.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
[bookmark: _Toc21026474][bookmark: _Toc27743732][bookmark: _Toc36196876][bookmark: _Toc36197568][bookmark: _Toc43898233][bookmark: _Toc52550724][bookmark: _Toc58952439]6.3A.1.2.4	Test description6.3A.1.2.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.2.4.1-1.
-	Instead of clause 6.3A.1.1.4.3  use clause 6.3A.1.2.4.3.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.2.5-1 and 6.3A.1.2.5-2.
Table 6.3A.1.2.4.1-1: Test Configuration Table for 3UL CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



6.3A.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.2.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc21026475][bookmark: _Toc27743733][bookmark: _Toc36196877][bookmark: _Toc36197569][bookmark: _Toc43898234][bookmark: _Toc52550725][bookmark: _Toc58952440]6.3A.1.2.5	Test requirement6.3A.1.2.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.2.5-1 and 6.3A.1.2.5-2.
Table 6.3A.1.2.5-1: Minimum output power for 3UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3A.1.2.5-2: Minimum output power for 3UL CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28

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



Table 6.3A.1.2.5-3: Test Tolerance for Minimum output power for 3UL CA for Power class 1
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.2.5-4: Test Tolerance for Minimum output power for 3UL CA for Power class 2, 3 and 4
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc21026476][bookmark: _Toc27743734][bookmark: _Toc36196878][bookmark: _Toc36197570][bookmark: _Toc43898235][bookmark: _Toc52550726][bookmark: _Toc58952441]6.3A.1.3	Minimum output power for CA (4UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· The test configuration would be revisited when testability issue is concluded.
· Applicability of UBF of single UL is FFS
· Applicability of Beam peak of single UL is FFS
[bookmark: _Toc21026477][bookmark: _Toc27743735][bookmark: _Toc36196879][bookmark: _Toc36197571][bookmark: _Toc43898236][bookmark: _Toc52550727][bookmark: _Toc58952442]6.3A.1.3.1	Test purpose6.3A.1.3.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
[bookmark: _Toc21026478][bookmark: _Toc27743736][bookmark: _Toc36196880][bookmark: _Toc36197572][bookmark: _Toc43898237][bookmark: _Toc52550728][bookmark: _Toc58952443]6.3A.1.3.2	Test applicability6.3A.1.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
[bookmark: _Toc21026479][bookmark: _Toc27743737][bookmark: _Toc36196881][bookmark: _Toc36197573][bookmark: _Toc43898238][bookmark: _Toc52550729][bookmark: _Toc58952444]6.3A.1.3.3	Minimum conformance requirements6.3A.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
[bookmark: _Toc21026480][bookmark: _Toc27743738][bookmark: _Toc36196882][bookmark: _Toc36197574][bookmark: _Toc43898239][bookmark: _Toc52550730][bookmark: _Toc58952445]6.3A.1.3.4	Test description6.3A.1.3.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.3.4.1-1.
-	Instead of clause 6.3A.1.1.4.3  use clause 6.3A.1.3.4.3.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.3.5-1 and 6.3A.1.3.5-2.
Table 6.3A.1.3.4.1-1: Test Configuration Table for 3UL CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



6.3A.1.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.3.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc21026481][bookmark: _Toc27743739][bookmark: _Toc36196883][bookmark: _Toc36197575][bookmark: _Toc43898240][bookmark: _Toc52550731][bookmark: _Toc58952446]6.3A.1.3.5	Test requirement6.3A.1.3.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.3.5-1 and 6.3A.1.3.5-2.
Table 6.3A.1.3.5-1: Minimum output power for 3UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3A.1.3.5-2: Minimum output power for 3UL CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28

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



Table 6.3A.1.3.5-3: Test Tolerance for Minimum output power for 4UL CA for Power class 1
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.3.5-4: Test Tolerance for Minimum output power for 4UL CA for Power class 2, 3 and 4
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc36196884][bookmark: _Toc36197576][bookmark: _Toc43898241][bookmark: _Toc52550732][bookmark: _Toc58952447]6.3A.1.4	Minimum output power for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· [bookmark: _Toc12637482]The test configuration would be revisited when testability issue is concluded.
· Applicability of UBF of single UL is FFS
· Applicability of Beam peak of single UL is FFS
[bookmark: _Toc36196885][bookmark: _Toc36197577][bookmark: _Toc43898242][bookmark: _Toc52550733][bookmark: _Toc58952448]6.3A.1.4.1	Test purpose6.3A.1.4.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
[bookmark: _Toc12637483][bookmark: _Toc36196886][bookmark: _Toc36197578][bookmark: _Toc43898243][bookmark: _Toc52550734][bookmark: _Toc58952449]6.3A.1.4.2	Test applicability6.3A.1.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
[bookmark: _Toc12637484][bookmark: _Toc36196887][bookmark: _Toc36197579][bookmark: _Toc43898244][bookmark: _Toc52550735][bookmark: _Toc58952450]6.3A.1.4.3	Minimum conformance requirements6.3A.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
[bookmark: _Toc12637485][bookmark: _Toc36196888][bookmark: _Toc36197580][bookmark: _Toc43898245][bookmark: _Toc52550736][bookmark: _Toc58952451]6.3A.1.4.4	Test description6.3A.1.4.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.4.4.1-1.
-	Instead of clause 6.3A.1.1.4.3  use clause 6.3A.1.4.4.3.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.4.5-1 and 6.3A.1.4.5-2.
Table 6.3A.1.4.4.1-1: Test Configuration Table for 5UL CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



6.3A.1.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.4.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc12637486][bookmark: _Toc36196889][bookmark: _Toc36197581][bookmark: _Toc43898246][bookmark: _Toc52550737][bookmark: _Toc58952452]6.3A.1.4.5	Test requirement6.3A.1.4.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.4.5-1 and 6.3A.1.4.5-2.
Table 6.3A.1.4.5-1: Minimum output power for 5UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3A.1.4.5-2: Minimum output power for 5UL CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28

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



Table 6.3A.1.4.5-3: Test Tolerance for Minimum output power for 5UL CA for Power class 1
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.4.5-4: Test Tolerance for Minimum output power for 5UL CA for Power class 2, 3 and 4
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc36196890][bookmark: _Toc36197582][bookmark: _Toc43898247][bookmark: _Toc52550738][bookmark: _Toc58952453]6.3A.1.5	Minimum output power for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· The test configuration would be revisited when testability issue is concluded.
· Applicability of UBF of single UL is FFS
· Applicability of Beam peak of single UL is FFS
[bookmark: _Toc36196891][bookmark: _Toc36197583][bookmark: _Toc43898248][bookmark: _Toc52550739][bookmark: _Toc58952454]6.3A.1.5.1	Test purpose6.3A.1.5.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
[bookmark: _Toc36196892][bookmark: _Toc36197584][bookmark: _Toc43898249][bookmark: _Toc52550740][bookmark: _Toc58952455]6.3A.1.5.2	Test applicability6.3A.1.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
[bookmark: _Toc36196893][bookmark: _Toc36197585][bookmark: _Toc43898250][bookmark: _Toc52550741][bookmark: _Toc58952456]6.3A.1.5.3	Minimum conformance requirements6.3A.1.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
[bookmark: _Toc36196894][bookmark: _Toc36197586][bookmark: _Toc43898251][bookmark: _Toc52550742][bookmark: _Toc58952457]6.3A.1.5.4	Test description6.3A.1.5.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.5.4.1-1.
-	Instead of clause 6.3A.1.1.4.3  use clause 6.3A.1.5.4.3.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.5.5-1 and 6.3A.1.5.5-2.
Table 6.3A.1.5.4.1-1: Test Configuration Table for 6UL CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



6.3A.1.5.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.5.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc36196895][bookmark: _Toc36197587][bookmark: _Toc43898252][bookmark: _Toc52550743][bookmark: _Toc58952458]6.3A.1.5.5	Test requirement6.3A.1.5.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.5.5-1 and 6.3A.1.5.5-2.
Table 6.3A.1.5.5-1: Minimum output power for 6UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3A.1.5.5-2: Minimum output power for 6UL CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28

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



Table 6.3A.1.5.5-3: Test Tolerance for Minimum output power for 6UL CA for Power class 1
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.5.5-4: Test Tolerance for Minimum output power for 6UL CA for Power class 2, 3 and 4
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc36196896][bookmark: _Toc36197588][bookmark: _Toc43898253][bookmark: _Toc52550744][bookmark: _Toc58952459]6.3A.1.6	Minimum output power for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· The test configuration would be revisited when testability issue is concluded.
· Applicability of UBF of single UL is FFS
· Applicability of Beam peak of single UL is FFS
[bookmark: _Toc36196897][bookmark: _Toc36197589][bookmark: _Toc43898254][bookmark: _Toc52550745][bookmark: _Toc58952460]6.3A.1.6.1	Test purpose6.3A.1.6.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
[bookmark: _Toc36196898][bookmark: _Toc36197590][bookmark: _Toc43898255][bookmark: _Toc52550746][bookmark: _Toc58952461]6.3A.1.6.2	Test applicability6.3A.1.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
[bookmark: _Toc36196899][bookmark: _Toc36197591][bookmark: _Toc43898256][bookmark: _Toc52550747][bookmark: _Toc58952462]6.3A.1.6.3	Minimum conformance requirements6.3A.1.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
[bookmark: _Toc36196900][bookmark: _Toc36197592][bookmark: _Toc43898257][bookmark: _Toc52550748][bookmark: _Toc58952463]6.3A.1.6.4	Test description6.3A.1.6.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.6.4.1-1.
-	Instead of clause 6.3A.1.1.4.3  use clause 6.3A.1.6.4.3.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.6.5-1 and 6.3A.1.6.5-2.
Table 6.3A.1.6.4.1-1: Test Configuration Table for 7UL CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



6.3A.1.6.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.6.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc36196901][bookmark: _Toc36197593][bookmark: _Toc43898258][bookmark: _Toc52550749][bookmark: _Toc58952464]6.3A.1.6.5	Test requirement6.3A.1.6.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.6.5-1 and 6.3A.1.6.5-2.
Table 6.3A.1.6.5-1: Minimum output power for 7UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3A.1.6.5-2: Minimum output power for 7UL CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28

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



Table 6.3A.1.6.5-3: Test Tolerance for Minimum output power for 7UL CA for Power class 1
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.6.5-4: Test Tolerance for Minimum output power for 7UL CA for Power class 2, 3 and 4
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc36196902][bookmark: _Toc36197594][bookmark: _Toc43898259][bookmark: _Toc52550750][bookmark: _Toc58952465]6.3A.1.7	Minimum output power for CA (8UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· The test configuration would be revisited when testability issue is concluded.
· Applicability of UBF of single UL is FFS
· Applicability of Beam peak of single UL is FFS
[bookmark: _Toc36196903][bookmark: _Toc36197595][bookmark: _Toc43898260][bookmark: _Toc52550751][bookmark: _Toc58952466]6.3A.1.7.1	Test purpose6.3A.1.7.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
[bookmark: _Toc36196904][bookmark: _Toc36197596][bookmark: _Toc43898261][bookmark: _Toc52550752][bookmark: _Toc58952467]6.3A.1.7.2	Test applicability6.3A.1.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
[bookmark: _Toc36196905][bookmark: _Toc36197597][bookmark: _Toc43898262][bookmark: _Toc52550753][bookmark: _Toc58952468]6.3A.1.7.3	Minimum conformance requirements6.3A.1.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
[bookmark: _Toc36196906][bookmark: _Toc36197598][bookmark: _Toc43898263][bookmark: _Toc52550754][bookmark: _Toc58952469]6.3A.1.7.4	Test description6.3A.1.7.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.7.4.1-1.
-	Instead of clause 6.3A.1.1.4.3  use clause 6.3A.1.7.4.3.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.7.5-1 and 6.3A.1.7.5-2.
Table 6.3A.1.7.4.1-1: Test Configuration Table for 8UL CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC7
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



6.3A.1.7.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.7.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc36196907][bookmark: _Toc36197599][bookmark: _Toc43898264][bookmark: _Toc52550755][bookmark: _Toc58952470]6.3A.1.7.5	Test requirement6.3A.1.7.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.7.5-1 and 6.3A.1.7.5-2.
Table 6.3A.1.7.5-1: Minimum output power for 8UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3A.1.7.5-2: Minimum output power for 8UL CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28

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



Table 6.3A.1.7.5-3: Test Tolerance for Minimum output power for 8UL CA for Power class 1
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.7.5-4: Test Tolerance for Minimum output power for 8UL CA for Power class 2, 3 and 4
	Test Metric
	FR2a
	FR2b

	Quiet Zone size ≤ 30 cm
	FFS
	FFS




<< Unchanged sections omitted >>
[bookmark: _Toc36196908][bookmark: _Toc36197600][bookmark: _Toc43898265][bookmark: _Toc52550756][bookmark: _Toc58952471]6.3A.2	Transmit OFF power for CA
[bookmark: _Toc21026483][bookmark: _Toc27743741][bookmark: _Toc36196909][bookmark: _Toc36197601][bookmark: _Toc43898266][bookmark: _Toc52550757][bookmark: _Toc58952472]6.3A.2.0	Minimum conformance requirements6.3A.2.0	Minimum conformance requirements
For intra-band contiguous carrier aggregation, the transmit OFF power is defined as the TRP in the channel bandwidth per component carrier when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the transmitter is not considered OFF.
The transmit OFF power shall not exceed the values specified in Table 6.3A.2.0-1 for each operating band supported.
Table 6.3A.2.0-1: 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, n260, n261
	-35
	-35
	-35
	-35

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz



[bookmark: _Toc21026484][bookmark: _Toc27743742][bookmark: _Toc36196910][bookmark: _Toc36197602][bookmark: _Toc43898267][bookmark: _Toc52550758][bookmark: _Toc58952473]6.3A.2.1	Transmit OFF power for CA (2UL CA)6.3A.2.1	Transmit OFF power for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· For PC3, the testability of this test case is pending further analysis on relaxation of the requirement for other than Band n257.
· For PC3, Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties, Test Tolerances and testability limit analysis is TBD for PC1/2/4.
6.3A.2.1.1	Test purpose
To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
6.3A.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.3A.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.2.0.
6.3A.2.1.4	Test description
6.3A.2.1.4.1	Initial condition
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, and channel bandwidths based on NR operating bands specified in table 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.3A.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 6.3A.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	N/A
	0
	N/A
	0



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure  A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.3A.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 [10] clause 4.5. Message contents are defined in clause 6.3A.2.1.4.3
6.3A.2.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels 
2.	The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in subclause 6.3A.2.1.4.3. 
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3). 
4.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE) for the UE Tx beam selection to complete.
5.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
6.	Measure UE TRP for each component carrier for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.3A.2.1.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K. TRP is calculated considering both polarizations, theta and phi.
NOTE :	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

6.3A.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.3A.2.1.5	Test Requirements
The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.
Table 6.3A.2.1.5-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n2572
	-35+21.4
	-35+24.4
	-35+27.4
	-35+30.4

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	 n258, n261
	-35+[21.4]
	-35+[24.4]
	-35+[27.4]
	-35+[30.4]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	n260
	-35+[24.1]
	-35+[27.1]
	-35+[30.1]
	-35+[33.1]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve SNR = [10] dB (Minimum requirement + relaxation). 
NOTE2: 	Relaxed n257 test requirement is testable for PC3.



[bookmark: _Toc21026485][bookmark: _Toc27743743][bookmark: _Toc36196911][bookmark: _Toc36197603][bookmark: _Toc43898268][bookmark: _Toc52550759][bookmark: _Toc58952474]6.3A.2.2	Transmit OFF power for CA (3UL CA)6.3A.2.2	Transmit OFF power for CA (3UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· For PC3, tThe testability of this test case is pending further analysis on relaxation of the requirement for other than Band n257.
· For PC3, Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties, Test Tolerances and testability limit analysis is TBD for PC1/2/4.
6.3A.2.2.1	Test purpose
To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
6.3A.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.3A.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.2.0.
6.3A.2.2.4	Test description
Same as in clause 6.3A.2.1.4 with following exceptions:
-	Instead of Table 6.3A.2.1.4.1-1 use Table 6.3A.2.2.4.1-1.
-	Instead of clause 6.3A.2.1.4.3 use clause 6.3A.2.2.4.3.
-	Instead of Table 6.3A.2.1.5-1 use Table 6.3A.2.2.5-1.
Table 6.3A.2.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	N/A
	0
	N/A
	0



6.3A.2.2.5	Test Requirements
The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.
Table 6.3A.2.2.5-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n2572
	-35+21.4
	-35+24.4
	-35+27.4
	-35+30.4

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	 n258, n261
	-35+[21.4]
	-35+[24.4]
	-35+[27.4]
	-35+[30.4]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	n260
	-35+[24.1]
	-35+[27.1]
	-35+[30.1]
	-35+[33.1]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve SNR = [10] dB (Minimum requirement + relaxation). 
NOTE2:	Relaxed n257 test requirement is testable  for PC3.



[bookmark: _Toc21026486][bookmark: _Toc27743744][bookmark: _Toc36196912][bookmark: _Toc36197604][bookmark: _Toc43898269][bookmark: _Toc52550760][bookmark: _Toc58952475]6.3A.2.3	Transmit OFF power for CA (4UL CA)6.3A.2.3	Transmit OFF power for CA (4UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· For PC3, the testability of this test case is pending further analysis on relaxation of the requirement for other than Band n257.
· For PC3, Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties, Test Tolerances and testability limit analysis is TBD for PC1/2/4.
6.3A.2.3.1	Test purpose
To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
6.3A.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.3A.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.2.0.
6.3A.2.3.4	Test description
Same as in clause 6.3A.2.1.4 with following exceptions:
-	Instead of Table 6.3A.2.1.4.1-1 use Table 6.3A.2.3.4.1-1.
-	Instead of clause 6.3A.2.1.4.3 use clause 6.3A.2.3.4.3.
-	Instead of Table 6.3A.2.1.5-1 use Table 6.3A.2.3.5-1.
Table 6.3A.2.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	N/A
	0
	N/A
	0



6.3A.2.3.5	Test Requirements
The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.
Table 6.3A.2.3.5-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n2572
	-35+21.4
	-35+24.4
	-35+27.4
	-35+30.4

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	 n258, n261
	-35+[21.4]
	-35+[24.4]
	-35+[27.4]
	-35+[30.4]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	n260
	-35+[24.1]
	-35+[27.1]
	-35+[30.1]
	-35+[33.1]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve SNR = [10] dB (Minimum requirement + relaxation). 
NOTE2:	Relaxed n257 test requirement is testable for PC3.



<< Unchanged sections omitted >>
[bookmark: _Toc21026494][bookmark: _Toc27743752][bookmark: _Toc36196920][bookmark: _Toc36197612][bookmark: _Toc43898277][bookmark: _Toc52550768][bookmark: _Toc58952483]6.3A.4.2.1	Absolute power tolerance for CA (2UL CA)
[bookmark: _Toc21026495][bookmark: _Toc27743753][bookmark: _Toc36196921][bookmark: _Toc36197613][bookmark: _Toc43898278][bookmark: _Toc52550769][bookmark: _Toc58952484]6.3A.4.2.1.1	Test purpose6.3A.4.2.1.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
[bookmark: _Toc21026496][bookmark: _Toc27743754][bookmark: _Toc36196922][bookmark: _Toc36197614][bookmark: _Toc43898279][bookmark: _Toc52550770][bookmark: _Toc58952485]6.3A.4.2.1.2	Test applicability6.3A.4.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA and 2DL CA.
[bookmark: _Toc21026497][bookmark: _Toc27743755][bookmark: _Toc36196923][bookmark: _Toc36197615][bookmark: _Toc43898280][bookmark: _Toc52550771][bookmark: _Toc58952486]6.3A.4.2.1.3	Minimum conformance requirements6.3A.4.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
[bookmark: _Toc21026498][bookmark: _Toc27743756][bookmark: _Toc36196924][bookmark: _Toc36197616][bookmark: _Toc43898281][bookmark: _Toc52550772][bookmark: _Toc58952487]6.3A.4.2.1.4	Test description6.3A.4.2.1.4	Test description
[bookmark: _Toc21026499][bookmark: _Toc27743757][bookmark: _Toc36196925][bookmark: _Toc36197617][bookmark: _Toc43898282][bookmark: _Toc52550773][bookmark: _Toc58952488]6.3A.4.2.1.4.1		Initial condition6.3A.4.2.1.4.1	Initial condition
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 bandwidth and subcarrier spacing based on NR CA configurations based on NR operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with applicable test parameters for each CA combination and subcarrier spacing, are shown in Table 6.3A.4.2.1.4.1-1. 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 6.3A.4.2.1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2 and C.3.0, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement Channel is set according to Table 6.3A.4.2.1.4.1-1.
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 according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3A.4.2.1.4.3.
[bookmark: _Toc21026500]6.3A.4.2.1.4.2		Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2, and C.3 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.3A.4.2.1.4.3.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause9.2).
4.	SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1 on PCC and SCC(s). Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	Configure the UE transmitted output power to test point 1 in section 6.3A.4.2.1.4.3. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
8.	Measure UE EIRP of the first subframe of each component carrier in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3A.4.2.1.5-1 through Table 6.3A.4.2.1.5-3 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
10.	Repeat test steps 1~9 for measurement for test point 2~3. The timing of the execution between each test point shall be larger than 20ms.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
[bookmark: _Toc21026501][bookmark: _Toc27743758][bookmark: _Toc36196926][bookmark: _Toc36197618][bookmark: _Toc43898283][bookmark: _Toc52550774][bookmark: _Toc58952489]6.3A.4.2.1.4.3	Message contents6.3A.4.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions:
[bookmark: _Toc21026502]Table 6.3A.4.2.1.4.3-1: PUSCH-PowerControl (Test point 1) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-116
	
	50MHz

	
	-120
	
	100MHz

	
	-122
	
	200MHz

	
	-126
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3A.4.2.1.4.3-2: PUSCH-PowerControl (Test point 2) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-112
	
	50MHz

	
	-116
	
	100MHz

	
	-118
	
	200MHz

	
	-122
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3A.4.2.1.4.3-3: PUSCH-PowerControl (Test point 3) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-102
	
	50MHz

	
	-106
	
	100MHz

	
	-108
	
	200MHz

	
	-112
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3A.4.2.1.4.3-5: ServingCellConfigCommon
	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	1
	
	SCS_60kHz

	
	4
	
	SCS_120kHz

	}
	
	
	



	Condition
	Explanation

	SCS_60kHz
	SCS=60kHz for SS/PBCH block

	SCS_120kHz
	SCS=120kHz for SS/PBCH block



[bookmark: _Toc27743759][bookmark: _Toc36196927][bookmark: _Toc36197619][bookmark: _Toc43898284][bookmark: _Toc52550775][bookmark: _Toc58952490]6.3A.4.2.1.5	Test requirement6.3A.4.2.1.5	Test requirement
The measured EIRP in step 7 and 9 shall not to exceed the values specified in Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3.
Table 6.3A.4.2.1.5-1: Test Requirements of Absolute power tolerance (Test point 1) for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-4.



Table 6.3A.4.2.1.5-2: Test Requirements of Absolute power tolerance (Test point 2) for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-5.



Table 6.3A.4.2.1.5-3: Test Requirements of Absolute power tolerance (Test point 3) for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-5.



Table 6.3A.4.2.1.5-4: Test Tolerance (Test point 1) for power class 3
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.1.5-5: Test Tolerance (Test point 2 and Test point 3) for power class 3
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB


[bookmark: _Toc21026503]
[bookmark: _Toc36196928][bookmark: _Toc36197620][bookmark: _Toc43898285][bookmark: _Toc52550776][bookmark: _Toc58952491]6.3A.4.2.2	Absolute power tolerance for CA (3UL CA)
[bookmark: _Toc21026504][bookmark: _Toc27743760][bookmark: _Toc36196929][bookmark: _Toc36197621][bookmark: _Toc43898286][bookmark: _Toc52550777][bookmark: _Toc58952492]6.3A.4.2.2.1	Test purpose6.3A.4.2.2.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
[bookmark: _Toc21026505][bookmark: _Toc27743761][bookmark: _Toc36196930][bookmark: _Toc36197622][bookmark: _Toc43898287][bookmark: _Toc52550778][bookmark: _Toc58952493]6.3A.4.2.2.2	Test applicability6.3A.4.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA and 3DL CA.
[bookmark: _Toc21026506][bookmark: _Toc27743762][bookmark: _Toc36196931][bookmark: _Toc36197623][bookmark: _Toc43898288][bookmark: _Toc52550779][bookmark: _Toc58952494]6.3A.4.2.2.3	Minimum conformance requirements6.3A.4.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
[bookmark: _Toc21026507][bookmark: _Toc27743763][bookmark: _Toc36196932][bookmark: _Toc36197624][bookmark: _Toc43898289][bookmark: _Toc52550780][bookmark: _Toc58952495]6.3A.4.2.2.4	Test description6.3A.4.2.2.4	Test description
[bookmark: _Toc21026508][bookmark: _Toc27743764][bookmark: _Toc36196933][bookmark: _Toc36197625][bookmark: _Toc43898290][bookmark: _Toc52550781][bookmark: _Toc58952496]6.3A.4.2.2.4.1		Initial condition6.3A.4.2.2.4.1	Initial condition
Same as in clause 6.3A.4.2.1.4.1with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.2.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.2.5-1 and 6.3A.4.2.2.5-3.
Table 6.3A.4.2.2.4-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



[bookmark: _Toc21026511][bookmark: _Toc27743765][bookmark: _Toc36196934][bookmark: _Toc36197626][bookmark: _Toc43898291][bookmark: _Toc52550782][bookmark: _Toc58952497]6.3A.4.2.2.5	Test requirement6.3A.4.2.2.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1  use Table 6.3A.4.2.2.5-1.
-	Instead of Table 6.3A.4.2.1.5-2  use Table 6.3A.4.2.2.5-2.
-	Instead of Table 6.3A.4.2.1.5-3  use Table 6.3A.4.2.2.5-3.
-	Instead of Table 6.3A.4.2.1.5-4  use Table 6.3A.4.2.2.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.2.5-5.
Table 6.3A.4.2.2.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-4.



Table 6.3A.4.2.2.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-4.



Table 6.3A.4.2.2.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-4.


Table 6.3A.4.2.2.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.2.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



[bookmark: _Toc21026512][bookmark: _Toc27743766][bookmark: _Toc36196935][bookmark: _Toc36197627][bookmark: _Toc43898292][bookmark: _Toc52550783][bookmark: _Toc58952498]6.3A.4.2.3	Absolute power tolerance for CA (4UL CA)
[bookmark: _Toc21026513][bookmark: _Toc27743767][bookmark: _Toc36196936][bookmark: _Toc36197628][bookmark: _Toc43898293][bookmark: _Toc52550784][bookmark: _Toc58952499]6.3A.4.2.3.1	Test purpose6.3A.4.2.3.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
[bookmark: _Toc21026514][bookmark: _Toc27743768][bookmark: _Toc36196937][bookmark: _Toc36197629][bookmark: _Toc43898294][bookmark: _Toc52550785][bookmark: _Toc58952500]6.3A.4.2.3.2	Test applicability6.3A.4.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA and 4DL CA.
[bookmark: _Toc21026515][bookmark: _Toc27743769][bookmark: _Toc36196938][bookmark: _Toc36197630][bookmark: _Toc43898295][bookmark: _Toc52550786][bookmark: _Toc58952501]6.3A.4.2.3.3	Minimum conformance requirements6.3A.4.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
[bookmark: _Toc21026516][bookmark: _Toc27743770][bookmark: _Toc36196939][bookmark: _Toc36197631][bookmark: _Toc43898296][bookmark: _Toc52550787][bookmark: _Toc58952502]6.3A.4.2.3.4	Test description6.3A.4.2.3.4	Test description
[bookmark: _Toc21026517][bookmark: _Toc27743771][bookmark: _Toc36196940][bookmark: _Toc36197632][bookmark: _Toc43898297][bookmark: _Toc52550788][bookmark: _Toc58952503]6.3A.4.2.3.4.1		Initial condition6.3A.4.2.3.4.1	Initial condition
Same as in clause 6.3A.4.2.1.4.1with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.3.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.3.5-1 and 6.3A.4.2.3.5-3.
Table 6.3A.4.2.3.4-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



[bookmark: _Toc21026520][bookmark: _Toc27743772][bookmark: _Toc36196941][bookmark: _Toc36197633][bookmark: _Toc43898298][bookmark: _Toc52550789][bookmark: _Toc58952504]6.3A.4.2.3.5	Test requirement6.3A.4.2.3.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3S.4.2.1.5-1 use Table 6.3A.4.2.3.5-1.
-	Instead of Table 6.3S.4.2.1.5-2 use Table 6.3A.4.2.3.5-2.
-	Instead of Table 6.3S.4.2.1.5-3 use Table 6.3A.4.2.3.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.3.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.3.5-5.
Table 6.3A.4.2.3.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-4.



Table 6.3A.4.2.3.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-4.



Table 6.3A.4.2.3.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-4.



Table 6.3A.4.2.3.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.3.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



[bookmark: _Toc21026521][bookmark: _Toc27743773][bookmark: _Toc36196942][bookmark: _Toc36197634][bookmark: _Toc43898299][bookmark: _Toc52550790][bookmark: _Toc58952505]6.3A.4.2.4	Absolute power tolerance for CA (5UL CA)
[bookmark: _Toc21026522][bookmark: _Toc27743774][bookmark: _Toc36196943][bookmark: _Toc36197635][bookmark: _Toc43898300][bookmark: _Toc52550791][bookmark: _Toc58952506]6.3A.4.2.4.1	Test purpose6.3A.4.2.4.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
[bookmark: _Toc21026523][bookmark: _Toc27743775][bookmark: _Toc36196944][bookmark: _Toc36197636][bookmark: _Toc43898301][bookmark: _Toc52550792][bookmark: _Toc58952507]6.3A.4.2.4.2	Test applicability6.3A.4.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA and 5DL CA.
[bookmark: _Toc21026524][bookmark: _Toc27743776][bookmark: _Toc36196945][bookmark: _Toc36197637][bookmark: _Toc43898302][bookmark: _Toc52550793][bookmark: _Toc58952508]6.3A.4.2.4.3	Minimum conformance requirements6.3A.4.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
[bookmark: _Toc21026525][bookmark: _Toc27743777][bookmark: _Toc36196946][bookmark: _Toc36197638][bookmark: _Toc43898303][bookmark: _Toc52550794][bookmark: _Toc58952509]6.3A.4.2.4.4	Test description6.3A.4.2.4.4	Test description
[bookmark: _Toc21026526][bookmark: _Toc27743778][bookmark: _Toc36196947][bookmark: _Toc36197639][bookmark: _Toc43898304][bookmark: _Toc52550795][bookmark: _Toc58952510]6.3A.4.2.4.4.1		Initial condition6.3A.4.2.4.4.1	Initial condition
Same as in clause 6.3A.4.2.1.4.1 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.4.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.4.5-1 and 6.3A.4.2.4.5-3.
Table 6.3A.4.2.4.4-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



[bookmark: _Toc21026529][bookmark: _Toc27743779][bookmark: _Toc36196948][bookmark: _Toc36197640][bookmark: _Toc43898305][bookmark: _Toc52550796][bookmark: _Toc58952511]6.3A.4.2.4.5	Test requirement6.3A.4.2.4.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.4.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.4.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.4.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.4.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.4.5-5.
Table 6.3A.4.2.4.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-4.



Table 6.3A.4.2.4.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-4.



Table 6.3A.4.2.4.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-4.



Table 6.3A.4.2.4.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.4.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



[bookmark: _Toc21026530][bookmark: _Toc27743780][bookmark: _Toc36196949][bookmark: _Toc36197641][bookmark: _Toc43898306][bookmark: _Toc52550797][bookmark: _Toc58952512]6.3A.4.2.5	Absolute power tolerance for CA (6UL CA)
[bookmark: _Toc21026531][bookmark: _Toc27743781][bookmark: _Toc36196950][bookmark: _Toc36197642][bookmark: _Toc43898307][bookmark: _Toc52550798][bookmark: _Toc58952513]6.3A.4.2.5.1	Test purpose6.3A.4.2.5.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
[bookmark: _Toc21026532][bookmark: _Toc27743782][bookmark: _Toc36196951][bookmark: _Toc36197643][bookmark: _Toc43898308][bookmark: _Toc52550799][bookmark: _Toc58952514]6.3A.4.2.5.2	Test applicability6.3A.4.2.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA and 6DL CA.
[bookmark: _Toc21026533][bookmark: _Toc27743783][bookmark: _Toc36196952][bookmark: _Toc36197644][bookmark: _Toc43898309][bookmark: _Toc52550800][bookmark: _Toc58952515]6.3A.4.2.5.3	Minimum conformance requirements6.3A.4.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
[bookmark: _Toc21026534][bookmark: _Toc27743784][bookmark: _Toc36196953][bookmark: _Toc36197645][bookmark: _Toc43898310][bookmark: _Toc52550801][bookmark: _Toc58952516]6.3A.4.2.5.4	Test description6.3A.4.2.5.4	Test description
[bookmark: _Toc21026535][bookmark: _Toc27743785][bookmark: _Toc36196954][bookmark: _Toc36197646][bookmark: _Toc43898311][bookmark: _Toc52550802][bookmark: _Toc58952517]6.3A.4.2.5.4.1		Initial condition6.3A.4.2.5.4.1	Initial condition
Same as in clause 6.3A.4.2.1.4.1with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.5.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.5.5-1 and 6.3A.4.2.5.5-3.
Table 6.3A.4.2.5.4-1: Test Configuration Table 
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



[bookmark: _Toc21026538][bookmark: _Toc27743786][bookmark: _Toc36196955][bookmark: _Toc36197647][bookmark: _Toc43898312][bookmark: _Toc52550803][bookmark: _Toc58952518]6.3A.4.2.5.5	Test requirement6.3A.4.2.5.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.5.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.5.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.5.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.5.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.5.5-5.
Table 6.3A.4.2.5.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-4.



Table 6.3A.4.2.5.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-4.



Table 6.3A.4.2.5.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-4.



Table 6.3A.4.2.5.5-4: Test Tolerance (Test point 1 and Test point 2)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.5.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



[bookmark: _Toc21026539][bookmark: _Toc27743787][bookmark: _Toc36196956][bookmark: _Toc36197648][bookmark: _Toc43898313][bookmark: _Toc52550804][bookmark: _Toc58952519]6.3A.4.2.6	Absolute power tolerance for CA (7UL CA)
[bookmark: _Toc21026540][bookmark: _Toc27743788][bookmark: _Toc36196957][bookmark: _Toc36197649][bookmark: _Toc43898314][bookmark: _Toc52550805][bookmark: _Toc58952520]6.3A.4.2.6.1	Test purpose6.3A.4.2.6.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
[bookmark: _Toc21026541][bookmark: _Toc27743789][bookmark: _Toc36196958][bookmark: _Toc36197650][bookmark: _Toc43898315][bookmark: _Toc52550806][bookmark: _Toc58952521]6.3A.4.2.6.2	Test applicability6.3A.4.2.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA and 7DL CA.
[bookmark: _Toc21026542][bookmark: _Toc27743790][bookmark: _Toc36196959][bookmark: _Toc36197651][bookmark: _Toc43898316][bookmark: _Toc52550807][bookmark: _Toc58952522]6.3A.4.2.6.3	Minimum conformance requirements6.3A.4.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
[bookmark: _Toc21026543][bookmark: _Toc27743791][bookmark: _Toc36196960][bookmark: _Toc36197652][bookmark: _Toc43898317][bookmark: _Toc52550808][bookmark: _Toc58952523]6.3A.4.2.6.4	Test description6.3A.4.2.6.4	Test description
[bookmark: _Toc21026544][bookmark: _Toc27743792][bookmark: _Toc36196961][bookmark: _Toc36197653][bookmark: _Toc43898318][bookmark: _Toc52550809][bookmark: _Toc58952524]6.3A.4.2.6.4.1		Initial condition6.3A.4.2.6.4.1	Initial condition
Same as in clause 6.3A.4.2.1.4.1 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.6.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.6.5-1 and 6.3A.4.2.6.5-3.
Table 6.3A.4.2.6.4-1: Test Configuration Table 
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



[bookmark: _Toc21026547][bookmark: _Toc27743793][bookmark: _Toc36196962][bookmark: _Toc36197654][bookmark: _Toc43898319][bookmark: _Toc52550810][bookmark: _Toc58952525]6.3A.4.2.6.5	Test requirement6.3A.4.2.6.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.6.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.6.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.6.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.6.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.6.5-5.
Table 6.3A.4.2.6.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	7.1
	8.1
	7.1
	N/A

	power
	120kHz
	7.1
	8.1
	7.1
	8.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-4.



Table 6.3A.4.2.6.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-4.



Table 6.3A.4.2.6.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-4.



Table 6.3A.4.2.6.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.6.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



[bookmark: _Toc21026548][bookmark: _Toc27743794][bookmark: _Toc36196963][bookmark: _Toc36197655][bookmark: _Toc43898320][bookmark: _Toc52550811][bookmark: _Toc58952526]6.3A.4.2.7	Absolute power tolerance for CA (8UL CA)
[bookmark: _Toc21026549][bookmark: _Toc27743795][bookmark: _Toc36196964][bookmark: _Toc36197656][bookmark: _Toc43898321][bookmark: _Toc52550812][bookmark: _Toc58952527]6.3A.4.2.7.1	Test purpose6.3A.4.2.7.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
[bookmark: _Toc21026550][bookmark: _Toc27743796][bookmark: _Toc36196965][bookmark: _Toc36197657][bookmark: _Toc43898322][bookmark: _Toc52550813][bookmark: _Toc58952528]6.3A.4.2.7.2	Test applicability6.3A.4.2.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
[bookmark: _Toc21026551][bookmark: _Toc27743797][bookmark: _Toc36196966][bookmark: _Toc36197658][bookmark: _Toc43898323][bookmark: _Toc52550814][bookmark: _Toc58952529]6.3A.4.2.7.3	Minimum conformance requirements6.3A.4.2.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
[bookmark: _Toc21026552][bookmark: _Toc27743798][bookmark: _Toc36196967][bookmark: _Toc36197659][bookmark: _Toc43898324][bookmark: _Toc52550815][bookmark: _Toc58952530]6.3A.4.2.7.4	Test description6.3A.4.2.7.4	Test description
[bookmark: _Toc21026553][bookmark: _Toc27743799][bookmark: _Toc36196968][bookmark: _Toc36197660][bookmark: _Toc43898325][bookmark: _Toc52550816][bookmark: _Toc58952531]6.3A.4.2.7.4.1		Initial condition6.3A.4.2.7.4.1	Initial condition
Same as in clause 6.3A.4.2.1.4.1 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.7.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.7.5-1 and 6.3A.4.2.7.5-3.
Table 6.3A.4.2.7.4-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	N/A
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC7
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



[bookmark: _Toc21026556][bookmark: _Toc27743800][bookmark: _Toc36196969][bookmark: _Toc36197661][bookmark: _Toc43898326][bookmark: _Toc52550817][bookmark: _Toc58952532]6.3A.4.2.7.5	Test requirement6.3A.4.2.7.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.7.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.7.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.7.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.7.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.7.5-5.
Table 6.3A.4.2.7.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-4.



Table 6.3A.4.2.7.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-4.



Table 6.3A.4.2.7.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-4.



Table 6.3A.4.2.7.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.7.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



<< Unchanged sections omitted >>
[bookmark: _Toc21026563][bookmark: _Toc27743807][bookmark: _Toc36196976][bookmark: _Toc36197668][bookmark: _Toc43898333][bookmark: _Toc52550824][bookmark: _Toc58952539]6.3D.3.4	SRS time mask for UL MIMO
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· OTA test procedure for UL-MIMO is still under investigation
· Measurement Uncertainty and Test Tolerances are FFS. 
· Testability of OFF power needs further study.
[bookmark: _Toc21026564][bookmark: _Toc27743808][bookmark: _Toc36196977][bookmark: _Toc36197669][bookmark: _Toc43898334][bookmark: _Toc52550825][bookmark: _Toc58952540]6.3D.3.4.1	Test purpose6.3D.3.4.1	Test purpose
To verify that the SRS time mask for UL MIMO meets the requirements given in 6.3D.3.4.5.
The transmit ON/OFF time mask defines the transient period(s) allowed
-	between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
Unless otherwise stated the minimum requirements in clause 6 apply also in transient periods.
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.
[bookmark: _Toc21026565][bookmark: _Toc27743809][bookmark: _Toc36196978][bookmark: _Toc36197670][bookmark: _Toc43898335][bookmark: _Toc52550826][bookmark: _Toc58952541]6.3D.3.4.2	Test applicability6.3D.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
[bookmark: _Toc21026566][bookmark: _Toc27743810][bookmark: _Toc36196979][bookmark: _Toc36197671][bookmark: _Toc43898336][bookmark: _Toc52550827][bookmark: _Toc58952542]6.3D.3.4.3	Minimum conformance requirements6.3D.3.4.3	Minimum conformance requirements
The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is -30dBm at beam peak direction. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
In the case of a single SRS transmission, the ON power is defined as the mean power over the symbol duration excluding any transient period; Figure 6.3D.3.4.3-1.
[image: ]
Figure 6.3D.3.4.3-1: Single SRS time mask for NR UL transmission

In the case of multiple consecutive SRS transmission, the ON power is defined as the mean power for each symbol duration excluding any transient period. See Figure 6.3D.3.4.3-2.
[image: ]
Figure 6.3D.3.4.3-2: Consecutive SRS time mask for the case when no power change is required

When power change between consecutive SRS transmissions is required, then Figure 6.3D.3.4.3-3 and 6.3D.3.4.3-4 apply.
[image: ]
Figure 6.3D.3.4.3-3: Consecutive SRS time mask for the case when power change is required and when 60kHz SCS is used in FR2

[image: ]
Figure 6.3D.3.4.3-4: Consecutive SRS time mask for the case when power change is required and when 120kHz SCS is used in FR2

The requirements shall be met with the UL MIMO configuration specified in Table 6.3D.3.4.3-1.
Table 6.3D.3.4.3-1: UL MIMO configuration
	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0



[bookmark: _Toc21026567][bookmark: _Toc27743811][bookmark: _Toc36196980][bookmark: _Toc36197672][bookmark: _Toc43898337][bookmark: _Toc52550828][bookmark: _Toc58952543]6.3D.3.4.4	Test description6.3D.3.4.4	Test description
6.3D.3.4.4.1	Initial condition
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 5.2-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.3D.3.4.4.1-1. The details of the uplink and downlink reference measurement channels (RMCS) are specified in Annexes A.2 and A.3
Table 6.3D.3.4.4.1-1: Test Configuration Table 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause [4.1]
	Normal,  

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1]
	Low range, Mid Range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause [4.3.1]
	Lowest, Mid, Highest

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

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	
	N/A for maximum output power test case
	Modulation
	RB allocation (NOTE 1)

	1
	50
	60kHz
120kHz
	
	DFT-s-OFDM QPSK
	Outer_Full

	2
	100
	60kHz
120kHz
	
	
	

	3
	200
	60kHz
120kHz
	
	
	

	4
	400
	120kHz
	
	
	

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1 and C3.0, and uplink signals according to Annex G.0, G.1 and G3.0.
4.	The UL Reference Measurement Channels are set according to Table 6.3D.3.4.4.1-1.
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 [10] clause 4.5. Message contents are defined in clause 6.3D.3.4.4.3.
6.3D.3.4.4.2	Test procedure
1.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 4) for the UE Tx beam selection to complete.
2.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
3.	The SS measure the UE transmission OFF power during the 10 OFDM symbols for 60kHz SCS and 10 OFDM symbols for 120kHz SCS, preceding the SRS symbol excluding a transient period of 5 µs.
4.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be during the 10 OFDM symbols for 60kHz SCS and 10 OFDM symbols for 120kHz SCS, preceding the SRS symbol excluding a transient period of 5 µs. EIRP is calculated considering polarizations, theta and phi.
5.	For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the SRS transmission during 4 OFDM symbols for 60kHz SCS and 4 OFDM symbols for 120kHz SCS. EIRP is calculated considering polarizations, theta and phi.
6.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot following the SRS under test, excluding a transient period of 5 µs. EIRP is calculated considering polarizations, theta and phi.
6.3D.3.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions.
Table 6.3D.3.4.4.3-1: BWP-UplinkDedicated
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-15 srs-Config with condition DCI_0_1



Table 6.3D.3.4.4.3-2: SRS-Config: SRS time mask for UL MIMO measurement
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	[1 entry]
	
	

	    alpha
	alpha1
	
	

	    p0
	-116
	
	FR2_50MHz

	
	-120
	
	FR2_100 MHz

	
	-122
	
	FR2_200 MHz

	
	-126
	
	FR2_400 MHz

	  }
	
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SEQUENCE {
	1 entry
	
	

	    resourceMapping SEQUENCE {
	
	
	

	      nrofSymbols
	n4
	
	SCS 60 kHz SCS 120 kHz

	    }
	
	
	

	    freqHopping SEQUENCE {
	
	
	

	      c-SRS
	17 (BW 50 MHz)
30 (BW 100 MHz)
59 (BW 200 MHz)
	
	SCS 60 kHz

	
	9 (BW 50 MHz)
17 (BW 100 MHz)
30 (BW 200 MHz)
59 (BW 400 MHz)
	
	SCS 120 kHz

	    }
	
	
	

	    resourceType CHOICE {
	
	
	

	      periodic SEQUENCE {
	
	
	

	      periodicityAndOffset-p CHOICE {
	
	
	

	         s120
	16
	
	SCS 60 kHz

	          s140
	32
	
	SCS 120 kHz

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  tpc-Accumulation
	disabled
	
	

	
	
	
	

	}
	
	
	



Table 6.3D.3.4.4.3-3: ServingCellConfigCommon
	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	1
	
	SCS_60kHz

	
	4
	
	SCS_120kHz

	}
	
	
	



	Condition
	Explanation

	SCS_60kHz
	SCS=60kHz for SS/PBCH block

	SCS_120kHz
	SCS=120kHz for SS/PBCH block



6.3D.3.4.5	Test requirement
The ON/OFF power of SRS time mask for UL MIMO shall not exceed the values specified in Table 6.3D.3.4.5-1 to Table 6.3D.3.4.5-4.
Table 6.3D.3.4.5-1: Test requirement of OFF power of SRS time mask for UL MIMO ON/OFF time mask
	
	Channel bandwidth/Opera Output Power [dBm] / measurement bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	Transmit OFF
power
	≤ -30+TT+R dBm

	Transmission OFF measurement bandwidth
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	Note 1:	Core requirements cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement results = 1.0 dB (Minimum requirement + relaxation R).
Note 2:	Relaxation R is specified in Table 6.3D.3.4.5-3.



Table 6.3D.3.4.5-2: Test requirement of ON power of SRS for UL MIMO ON/OFF time mask
	
	SCS 
	Channel bandwidth / measurement bandwidth

	
	[kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Transmission ON 
	60
	8.1 dBm
	7.1 dBm
	8.1 dBm
	N/A

	power for DFT-s-OFDM
	120
	8.1 dBm
	7.1 dBm
	8.1 dBm
	7.1 dBm

	ON 
Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.3.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3D.3.4.5-3.



Table 6.3D.3.4.5-3: Relaxation required for OFF power for PC3 UEs
	Operating band
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n261
	[19.4] dB
	[22.4] dB
	[25.4] dB
	[28.4] dB

	n260
	[21.5] dB
	[24.5] dB
	[27.5] dB
	[30.5] dB




Table 6.3D.3.4.5-4: Test Tolerance for SRS time mask for UL-MIMO ON power 
	Test Metric
	FR2a
	FR2b

	DUT ≤ 30 cm
	[TBD] dB
	[TBD] dB






<< Unchanged sections omitted >>
[bookmark: _Toc21026588][bookmark: _Toc27743832][bookmark: _Toc36197005][bookmark: _Toc36197697][bookmark: _Toc43898362][bookmark: _Toc52550854][bookmark: _Toc58952569]6.4A.2.2	Carrier leakage for CA
[bookmark: _Toc21026589][bookmark: _Toc27743833][bookmark: _Toc36197006][bookmark: _Toc36197698][bookmark: _Toc43898363][bookmark: _Toc52550855][bookmark: _Toc58952570]6.4A.2.2.0	Minimum conformance requirements
[bookmark: _Toc21026590][bookmark: _Toc27743834][bookmark: _Toc36197007][bookmark: _Toc36197699][bookmark: _Toc43898364][bookmark: _Toc52550856][bookmark: _Toc58952571]6.4A.2.2.0.1	General6.4A.2.2.0.1	General
Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier and is measured on the component carrier with PRBs allocated. The measurement interval is one slot in the time domain.
Note:	When UE has DL configured for non-contiguous CA, carrier leakage may land outside the spectrum occupied by all configured UL and DL CC.
The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21026591][bookmark: _Toc27743835][bookmark: _Toc36197008][bookmark: _Toc36197700][bookmark: _Toc43898365][bookmark: _Toc52550857][bookmark: _Toc58952572]6.4A.2.2.0.2	Carrier leakage for power class 16.4A.2.2.0.2	Carrier leakage for power class 1
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.2-1 for power class 1 UEs.
Table 6.4A.2.2.0.2-1: Minimum requirements for relative carrier leakage for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20



[bookmark: _Toc21026592][bookmark: _Toc27743836][bookmark: _Toc36197009][bookmark: _Toc36197701][bookmark: _Toc43898366][bookmark: _Toc52550858][bookmark: _Toc58952573]6.4A.2.2.0.3	Carrier leakage for power class 26.4A.2.2.0.3	Carrier leakage for power class 2
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.3-1 for power class 2.
Table 6.4A.2.2.0.3-1: Minimum requirements for relative carrier leakage power class 2
	Parameters
	Relative limit (dBc)

	EIRP > 6 dBm
	-25

	-13 dBm ≤ EIRP ≤ 6 dBm
	-20



[bookmark: _Toc21026593][bookmark: _Toc27743837][bookmark: _Toc36197010][bookmark: _Toc36197702][bookmark: _Toc43898367][bookmark: _Toc52550859][bookmark: _Toc58952574]6.4A.2.2.0.4	Carrier leakage for power class 36.4A.2.2.0.4	Carrier leakage for power class 3
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.4-1 for power class 3 UEs.
Table 6.4A.2.2.0.4-1: Minimum requirements for relative carrier leakage power class 3
	Parameters
	Relative limit (dBc)

	Output power > 0 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 0 dBm
	-20



[bookmark: _Toc21026594][bookmark: _Toc27743838][bookmark: _Toc36197011][bookmark: _Toc36197703][bookmark: _Toc43898368][bookmark: _Toc52550860][bookmark: _Toc58952575]6.4A.2.2.0.5	Carrier leakage for power class 46.4A.2.2.0.5	Carrier leakage for power class 4
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.5-1 for power class 4 UEs.
Table 6.4A.2.2.0.5-1: Minimum requirements for relative carrier leakage power class 4
	Parameters
	Relative limit (dBc)

	Output power > 11 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 11 dBm
	-20



<< Unchanged sections omitted >>
[bookmark: _Toc21026598][bookmark: _Toc27743842][bookmark: _Toc36197015][bookmark: _Toc36197707][bookmark: _Toc43898376][bookmark: _Toc52550868][bookmark: _Toc58952583]6.4A.2.3	In-band emissions for CA
[bookmark: _Toc27743843][bookmark: _Toc36197016][bookmark: _Toc36197708][bookmark: _Toc43898377][bookmark: _Toc52550869][bookmark: _Toc58952584][bookmark: _Toc21026599]6.4A.2.3.0	Minimum conformance requirements
[bookmark: _Toc27743844][bookmark: _Toc36197017][bookmark: _Toc36197709][bookmark: _Toc43898378][bookmark: _Toc52550870][bookmark: _Toc58952585]6.4A.2.3.0.1	General6.4A.2.3.0.1	General
Inband emission requirement is defined over the spectrum occupied by all configured UL and DL CCs. The measurement interval is as defined in section 6.4.2.4. The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
For intra-band contiguous carrier aggregation, the requirements in this clause apply with all component carriers active and with one single contiguous PRB allocation in one of uplink component carriers. The inband emission is defined as the interference falling into the non-allocated resource blocks for all component carriers.
[bookmark: _Toc27743845][bookmark: _Toc36197018][bookmark: _Toc36197710][bookmark: _Toc43898379][bookmark: _Toc52550871][bookmark: _Toc58952586]6.4A.2.3.0.2	In-band emissions for power class 16.4A.2.3.0.2	In-band emissions for power class 1
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.2-1 for power class 1 UEs.
Table 6.4A.2.3.0.2-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc27743846][bookmark: _Toc36197019][bookmark: _Toc36197711][bookmark: _Toc43898380][bookmark: _Toc52550872][bookmark: _Toc58952587]6.4A.2.3.0.3	In-band emissions for power class 26.4A.2.3.0.3	In-band emissions for power class 2
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.3-1 for power class 2.
Table 6.4A.2.3.0.3-1: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc27743847][bookmark: _Toc36197020][bookmark: _Toc36197712][bookmark: _Toc43898381][bookmark: _Toc52550873][bookmark: _Toc58952588]6.4A.2.3.0.4	In-band emissions for power class 36.4A.2.3.0.4	In-band emissions for power class 3
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.4-1 for power class 3 UEs.
Table 6.4A.2.3.0.4-1: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc27743848][bookmark: _Toc36197021][bookmark: _Toc36197713][bookmark: _Toc43898382][bookmark: _Toc52550874][bookmark: _Toc58952589]6.4A.2.3.0.5	In-band emissions for power class 46.4A.2.3.0.5	In-band emissions for power class 4
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.5-1 for power class 4 UEs.
Table 6.4A.2.3.0.5-1: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.





<< Unchanged sections omitted >>
[bookmark: _Toc21026601][bookmark: _Toc27743852][bookmark: _Toc36197025][bookmark: _Toc36197717][bookmark: _Toc43898390][bookmark: _Toc52550884][bookmark: _Toc58952599]6.4D	Transmit signal quality for UL MIMO
[bookmark: _Toc27478131][bookmark: _Toc36226843][bookmark: _Toc44324128][bookmark: _Toc52990322][bookmark: _Toc58952600]6.4D.3	Time alignment error for UL MIMO
[bookmark: _Toc27478132][bookmark: _Toc36226844][bookmark: _Toc44324129][bookmark: _Toc52990323]Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- OTA test procedure for UL MIMO is still under investigation.
- Test config table is still FFS.
- Test tolerance is FFS
- Applicability of UBF of single UL is FFS
- Applicability of Beam peak of single UL is FFS
[bookmark: _Toc58952601]6.4D.3.1	Test purpose6.4D.3.1	Test purpose
To verify that the error of time alignment in UL MIMO does not exceed the range prescribed by the specified UL MIMO Time Alignment Error (TAE) and tolerance.
An excess time alignment error has the possibility to interfere to other channels or other systems and decrease UL MIMO performance because of the timing unsynchronization.
[bookmark: _Toc27478133][bookmark: _Toc36226845][bookmark: _Toc44324130][bookmark: _Toc52990324][bookmark: _Toc58952602]6.4D.3.2	Test applicability6.4D.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
[bookmark: _Toc27478134][bookmark: _Toc36226846][bookmark: _Toc44324131][bookmark: _Toc52990325][bookmark: _Toc58952603]6.4D.3.3	Minimum conformance requirements6.4D.3.3	Minimum conformance requirements
For UE(s) with multiple physical antenna ports supporting UL MIMO, this requirement applies to frame timing differences between transmissions on multiple physical antenna ports in the codebook transmission scheme.
The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different physical antenna ports.
For UE(s) with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 ns.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.4D.3.
[bookmark: _Toc27478135][bookmark: _Toc36226847][bookmark: _Toc44324132][bookmark: _Toc52990326][bookmark: _Toc58952604]6.4D.3.4	Test description6.4D.3.4	Test description
[bookmark: _Toc27478136][bookmark: _Toc36226848][bookmark: _Toc44324133][bookmark: _Toc52990327][bookmark: _Toc58952605]6.4D.3.4.1	Initial condition6.4D.3.4.1	Initial condition
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 5.2-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, are shown in table 6.4D.3.4.1-1. 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 6.4D.3.4.1-1: Test Configuration Table
FFS

1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1 and C.3, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement Channels are set according to Table 6.4D.3.4.1-1.
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 [10] clause 4.5. Message contents are defined in clause 6.4D.3.4.3.
[bookmark: _Toc27478137][bookmark: _Toc36226849][bookmark: _Toc44324134][bookmark: _Toc52990328][bookmark: _Toc58952606]6.4D.3.4.2	Test procedure6.4D.3.4.2	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 6.4D.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [10] subclause 4.3.6.1.1.2.
2.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete. 
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200ms starting from the first TPC Command for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx. 
5.	Measure the timing of one sub-frame at each physical antenna port.
NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
[bookmark: _Toc27478138][bookmark: _Toc36226850][bookmark: _Toc44324135][bookmark: _Toc52990329][bookmark: _Toc58952607]6.4D.3.4.3	Message contents6.4D.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
[bookmark: _Toc27478139][bookmark: _Toc36226851][bookmark: _Toc44324136][bookmark: _Toc52990330][bookmark: _Toc58952608]6.4D.3.5	Test requirement6.4D.3.5	Test requirement
For UE(s) with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 + TT ns.
Table 6.4D.3.5-1: Test Tolerance (Time alignment error for UL MIMO)
	Test Tolerance

	FFS


FFS.


<< Unchanged sections omitted >>
[bookmark: _Toc21026615][bookmark: _Toc27743866][bookmark: _Toc36197039][bookmark: _Toc36197731]6.5A.1.1	Occupied bandwidth for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA are TBD
[bookmark: _Toc21026616][bookmark: _Toc27743867][bookmark: _Toc36197040][bookmark: _Toc36197732]6.5A.1.1.1	Test purpose6.5A.1.1.1	Test purpose
To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE are less than their specific limits.
[bookmark: _Toc21026617][bookmark: _Toc27743868][bookmark: _Toc36197041][bookmark: _Toc36197733]6.5A.1.1.2	Test applicability6.5A.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
[bookmark: _Toc21026618][bookmark: _Toc27743869][bookmark: _Toc36197042][bookmark: _Toc36197734]6.5A.1.1.3	Minimum conformance requirements6.5A.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.1.0.
[bookmark: _Toc21026619][bookmark: _Toc27743870][bookmark: _Toc36197043][bookmark: _Toc36197735]6.5A.1.1.4	Test description6.5A.1.1.4	Test description
6.5A.1.1.4.1	Initial condition6.5A.1.1.4.1	Initial condition
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 CA configuration specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with applicable test parameters for each CA combination and subcarrier spacing, are shown in table 6.5A.1.1.4.1-1. 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 6.5A.1.1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Mid range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	N/A
	CP-OFDM QPSK
	Outer_Full

	
	SCC
	
	
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2 and C.3.0, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement Channel is set according to Table 6.5A.1.1.4.1-1.
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 [10] clause 4.5. Message contents are defined in clause 6.5A.1.1.4.3.
6.5A.1.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2, and C.3.0 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.5A.1.1.4.3
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.2).
4.	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 6.5A.1.1.4.1-1 on both PCC and SCC(s). Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	Measure the EIRP spectrum distribution over all component carriers within two times or more frequency range over the requirement for Occupied Bandwidth for CA specification centring on the current carrier frequency. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). The measuring duration is one active uplink subframe. EIRP is captured from both polarizations, theta and phi.
8.	Calculate the total EIRP from both polarizations, theta and phi, within the range of all frequencies measured in step 4 and save this value as “Total EIRP”. EIRP measurement procedure is defined in Annex K.
9.	Identify the measurement window whose centre is aligned on the centre of the channel for which the sum of the power measured in theta and phi polarization is 99% of the “Total EIRP”.
10.	The “Occupied Bandwidth” is the width of the measurement window obtained in step 9.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
6.5A.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
[bookmark: _Toc21026620][bookmark: _Toc27743871][bookmark: _Toc36197044][bookmark: _Toc36197736]6.5A.1.1.5	Test requirement6.5A.1.1.5	Test requirement
The measured Occupied Bandwidth shall not exceed the aggregated channel bandwidth defined in subclause 5.5A.
[bookmark: _Toc21026621][bookmark: _Toc27743872][bookmark: _Toc36197045][bookmark: _Toc36197737]6.5A.1.2	Occupied bandwidth for CA (3UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA are TBD
[bookmark: _Toc21026622][bookmark: _Toc27743873][bookmark: _Toc36197046][bookmark: _Toc36197738]6.5A.1.2.1	Test purpose
To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE are less than their specific limits.
[bookmark: _Toc21026623][bookmark: _Toc27743874][bookmark: _Toc36197047][bookmark: _Toc36197739]6.5A.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
[bookmark: _Toc21026624][bookmark: _Toc27743875][bookmark: _Toc36197048][bookmark: _Toc36197740]6.5A.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.1.0.
[bookmark: _Toc21026625][bookmark: _Toc27743876][bookmark: _Toc36197049][bookmark: _Toc36197741]6.5A.1.2.4	Test description
Same as in clause 6.5A.1.1.4 with following exceptions:
-	Instead of Table 6.5A.1.1.4.1-1 use Table 6.5A.1.2.4.1-1.
Table 6.5A.1.2.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Mid range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	N/A
	CP-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



[bookmark: _Toc21026626][bookmark: _Toc27743877][bookmark: _Toc36197050][bookmark: _Toc36197742]6.5A.1.2.5	Test requirement6.5A.1.2.5	Test requirement
The measured Occupied Bandwidth shall not exceed the aggregated channel bandwidth defined in subclause 5.5A.

<< Unchanged sections omitted >>
[bookmark: _Toc21026678][bookmark: _Toc27743964][bookmark: _Toc36197137][bookmark: _Toc36197829]6.6.1	Beam correspondence - EIRP
6.6.1.1	Test purpose
To verify the UE’s ability to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping within the range prescribed by the specified nominal maximum output power and beam correspondence tolerance.
[bookmark: _Toc21026679][bookmark: _Toc27743965][bookmark: _Toc36197138][bookmark: _Toc36197830]6.6.1.2	Test applicability6.6.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that does not support beam correspondence without UL beam sweeping.
[bookmark: _Toc21026680][bookmark: _Toc27743966][bookmark: _Toc36197139][bookmark: _Toc36197831]6.6.1.3	Minimum conformance requirements6.6.1.3	Minimum conformance requirements
[bookmark: _Toc21026681][bookmark: _Toc27743967][bookmark: _Toc36197140][bookmark: _Toc36197832]6.6.1.3.1	(Void)6.6.1.3.1	(Void)
[bookmark: _Toc21026682][bookmark: _Toc27743968][bookmark: _Toc36197141][bookmark: _Toc36197833]6.6.1.3.2	(Void)6.6.1.3.2	(Void)
[bookmark: _Toc21026683][bookmark: _Toc27743969][bookmark: _Toc36197142][bookmark: _Toc36197834]6.6.1.3.3	Beam correspondence for PC36.6.1.3.3	Beam correspondence for PC3
6.6.1.3.3.1	General
The beam correspondence requirement for PC3 UEs consists of three components: UE minimum peak EIRP (as defined in clause 6.2.1.1.3.3), UE spherical coverage (as defined in clause 6.2.1.1.3.3), and beam correspondence tolerance (as defined in clause 6.6.1.3.3.2). The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE’s beam correspondence capability IE beamCorrespondenceWithoutUL-BeamSweeping, as defined in TS 38.306 [26]:
-	If beamCorrespondenceWithoutUL-BeamSweeping is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with its autonomously chosen UL beams and without uplink beam sweeping. Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If beamCorrespondenceWithoutUL-BeamSweeping is not present, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping. Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [26].
6.6.1.3.3.1.1	Side condition for SSB and CSI-RS
The beam correspondence requirements are only applied under the following conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided and Type D QCL shall be maintained between SSB and CSI-RS.
-	The reference measurement channel for beam correspondence are fulfilled according to the CSI-RS configuration in Annex A.3.
-	The beam correspondence conditions for L1-RSRP measurements are fulfilled according to Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2.
Table 6.6.1.3.3.1.1-1: Conditions for SSB based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-96.4
	≥6

	
	n258
	-96.4
	

	
	n260
	-92.1
	

	
	n261
	-96.4
	

	Note 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΣMBS, the UE multi-band relaxation factor in dB specified in TS 38.101-2 [3] clause 6.2.1.
Note 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



Table 6.6.1.3.3.1.1-2: Conditions for CSI-RS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum CSI-RS_RP Note 2
	CSI-RS Ês/Iot

	
	
	dBm / SCSCSI-RS
	dB

	
	
	SCSCSI-RS = 120 kHz
	

	All angles Note 1
	n257
	-96.4
	≥6

	
	n258
	-96.4
	

	
	n260
	-92.1
	

	
	n261
	-96.4
	

	Note 1:	For UEs that support multiple FR2 bands, the Minimum CSI-RS_RP values for all angles are increased by ΣMBS, the UE multi-band relaxation factor in dB specified in TS 38.101-2 [3] clause 6.2.1.
Note 2:	Values specified at the radiated requirements reference point to give minimum CSI-RS Ês/Iot, with no applied noise.



6.6.1.3.3.2	Beam correspondence tolerance for PC3
The beam correspondence tolerance requirement ∆EIRPBC for power class 3 UEs is defined based on a percentile of the distribution of ∆EIRPBC, defined as ∆EIRPBC = EIRP2 - EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that
-	EIRP1 is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.
-	EIRP2 is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with relying on UL beam sweeping.
-	The link angles are the ones corresponding to the top Nth percentile of the EIRP2 measurement over the whole sphere, where the value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.
For power class 3 UEs, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the maximum limit in Table 6.6.1.3.3.2-1.
Table 6.6.1.3.3.2-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85 %-tile ∆EIRPBC CDF (dB)

	n257
	3.0

	n258
	3.0

	n260
	3.2

	n261
	3.0

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1



[bookmark: _Toc21026684][bookmark: _Toc27743970][bookmark: _Toc36197143][bookmark: _Toc36197835]6.6.1.3.4	Normative reference6.6.1.3.4	Normative reference
The normative reference for this requirement is TS 38.101-2 [3] clause 6.6.
[bookmark: _Toc21026685][bookmark: _Toc27743971][bookmark: _Toc36197144][bookmark: _Toc36197836]6.6.1.4	Test description6.6.1.4	Test description
[bookmark: _Toc21026686][bookmark: _Toc27743972][bookmark: _Toc36197145][bookmark: _Toc36197837]6.6.1.4.1	Initial conditions6.6.1.4.1	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, and channel bandwidths 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 channel bandwidth and subcarrier spacing, are shown in Table 6.6.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. The downlink reference measurement channels (RMCs) are specified in Annex A.3.1. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.6.1.4.1-1: Test Configuration Table for PC3
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause [4.1]
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1]
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause [4.3.1]
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	2
	100
	
	
	
	

	3
	200
	
	
	
	

	4
	400
	
	
	
	

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



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.6.1.4.1-1.
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 [10] clause 4.5. Message contents are defined in clause 6.6.1.4.3.
[bookmark: _Toc21026687][bookmark: _Toc27743973][bookmark: _Toc36197146][bookmark: _Toc36197838]6.6.1.4.2	Test procedure6.6.1.4.2	Test procedure
Test procedure without beam sweeping:
1.1	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 6.6.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.6.1.4.3.
1.2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1 without uplink beam sweeping. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
1.3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
1.4.	Measure UE EIRP1 in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration. Repeat EIRP1 measurement for all directions in the sphere according to EIRP measurement procedure defined in Annex K.1.9 without beam sweeping for all the points in the grid. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (Note 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRP1 is calculated considering both polarizations, theta and phi.
1.5	Record all the measured EIRP1values.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Test procedure with beam sweeping:
2.1	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 6.6.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.6.1.4.3.
2.3.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
2.2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
2.4.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration. Repeat EIRP measurements for all directions in the sphere according to EIRP measurement procedure defined in Annex K.1.9 with beam sweeping. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (Note 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
2.5.	Record all the measured EIRP2 values.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
2.6.	Calculate the ΔEIRPBC = EIRP2 – EIRP1.
2.7.	Calculate a cumulative distribution function for the ΔEIRPBC values.
NOTE 2: The ΔEIRPtarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using ΔEIRPBC for each of all top Nth percentile of the EIRP2 measurement points in the grid. When using constant step size measurement grids, a theta-dependent correction shall be applied, i.e., the PDF probability contribution for each measurement point is scaled by sin(θ) or the normalized Clenshaw-Curtis weights W()/W(90o), introduced in Section M.4.2.1.
6.6.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions:
Table 6.6.1.4.3-1: SRS-Config: SpatialRelationInfo test requirement for with beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	spatialRelationInfo
	Not present
	The UE can consider the UL beam sweeping.
	



Table 6.6.1.4.3-2: SRS-Config: SpatialRelationInfo test requirement for without beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	spatialRelationInfo
	 SRS-SpatialRelationInfo
	The UE consider autonomous beam selection
	



Table 6.6.1.4.3-3: SRS-Config: ssb-Index test requirement for without beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	           ssb-Index
	SSB-Index
	
	



Table 6.6.1.4.3-4: SRS-Config: SRS resources test requirement for with beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	srs-ResourceSetToReleaseList
	Not present
	
	

	srs-ResourceSetToAddModList SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	2 entries
	1 set with 8 SRS resources using 'beamManagement' plus
1 set with 1 semi-persistent SRS resource using ‘codebook’
	

	  SRS-ResourceSet[1] SEQUENCE{
	
	For the ‘beamManagement’ resource set
	

	   usage
	beamManagement
	
	

	   resourceType CHOICE {
	aperiodic
	
	

	  }
	
	
	

	  SRS-ResourceSet[2] SEQUENCE{
	
	For the semi-persistent SRS resource set
	

	   usage
	codebook
	
	

	   resourceType CHOICE {
	semi-persistent
	
	

	  } 
	
	
	

	srs-ResourceToReleaseList
	Not present
	
	

	srs_ResourceToAddModList
	9
	The default beam correspondence SRS resource upper limit (M) = 8 in Rel-15 for the ‘beamManagement’ SRS Resource set plus
1 resource for the semi-persistent SRS ‘codebook’ resource set.
	



Table 6.6.1.4.3-5: CSI-RS-ResourceMapping: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-45

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ResourceMapping ::= SEQUENCE {
	
	
	

	  frequencyDomainAllocation CHOICE {
	
	
	

	    row1
	0001
	k0 = 0, row1,
1Tx test cases
	

	  }
	
	
	

	  nrofPorts 
	p1
	1Tx test cases
	

	  firstOFDMSymbolInTimeDomain
	6 for resource #0
	 
	

	
	7 for resource #1
	
	

	
	8 for resource #2
	
	

	
	9 for resource #3
	
	

	
	10 for resource #4
	
	

	
	11 for resource #5
	
	

	
	12 for resource #6
	
	

	
	13 for resource #7
	
	

	  cdm-Type
	noCDM
	
	

	  density CHOICE {
	
	
	

	    three
	NULL
	
	

	  }
	
	
	

	  freqBand
	CSI-FrequencyOccupation
	
	

	}
	
	
	



Table 6.6.1.4.3-6: NZP-CSI-RS-Resource: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-85

	Information Element
	Value/remark
	Comment
	Condition

	NZP-CSI-RS-Resource ::= SEQUENCE {
	
	
	

	  nzp-CSI-RS-ResourceId
	NZP-CSI-RS-ResourceId
	
	

	  resourceMapping
	CSI-RS-ResourceMapping
	
	

	  powerControlOffset
	0
	
	

	  powerControlOffsetSS 
	db0
	
	

	  scramblingID
	ScramblingId
	
	

	  periodicityAndOffset
	CSI-ResourcePeriodicityAndOffset
	
	

	  qcl-InfoPeriodicCSI-RS
	TCI-StateId
	
	

	}
	
	
	



Table 6.6.1.4.3-7: NZP-CSI-RS-ResourceSet: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-87

	Information Element
	Value/remark
	Comment
	Condition

	NZP-CSI-RS-ResourceSet ::= SEQUENCE {
	
	
	

	  nzp-CSI-ResourceSetId
	NZP-CSI-RS-ResourceSetId
	
	

	  nzp-CSI-RS-Resources SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF {
	[1 entry]
	
	

	    NZP-CSI-RS-ResourceId[1]
	NZP-CSI-RS-ResourceId
	
	

	  }
	
	
	

	  repetition 
	on
	
	

	  aperiodicTriggeringOffset
	0
	Depending on UE capability
	

	  trs-Info 
	Not present
	
	

	
	 
	
	 

	}
	
	
	



Table 6.6.1.4.3-8: NZP-CSI-RS-ResourceId: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-86

	Information Element
	Value/remark
	Comment
	Condition

	NZP-CSI-RS-ResourceId
	30 for resource #0
	
	

	
	31 for resource #1
	
	

	
	32 for resource #2
	
	

	
	33 for resource #3
	
	

	
	34 for resource #4
	
	

	
	35 for resource #5
	
	

	
	36 for resource #6
	
	

	
	37 for resource #7
	
	



Table 6.6.1.4.3-9: CSI-ResourceConfig: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-39

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourceConfig ::= SEQUENCE {
	
	
	

	  csi-ResourceConfigId
	CSI-ResourceConfigId
	
	

	  csi-RS-ResourceSetList   CHOICE {
	
	
	

	    nzp-CSI-RS-SSB  SEQUENCE {
	
	
	

	      nzp-CSI-RS-ResourceSetList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF {
	2 entries
	
	

	        NZP-CSI-RS-ResourceSetId[0]
	0
	
	

	        NZP-CSI-RS-ResourceSetId[1]
	1
	
	

	      }
	
	
	

	      csi-SSB-ResourceSetList
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Id
	BWP-Id
	
	

	  resourceType
	aperiodic
	
	

	}
	
	
	



Table 6.6.1.4.3-10: CSI-FrequencyOccupation: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-33

	Information Element
	Value/remark
	Comment
	Condition

	CSI-FrequencyOccupation ::= SEQUENCE {
	
	
	

	  startingRB
	0
	
	

	  nrofRBs
	48
	
	FR2_≥100MHz

	
	32
	
	FR2_50MHz

	}
	
	
	



[bookmark: _Toc21026688][bookmark: _Toc27743974][bookmark: _Toc36197147][bookmark: _Toc36197839]6.6.1.5	Test requirements6.6.1.5	Test requirements
The defined %-tile EIRP in measurement distribution derived in step 2.6 shall exceed the values specified in Table 6.2.1.2.5-3 in clause 6.2.1.2.5. The defined %-tile ΔEIRPBC in measurement distribution derived in step 2.7 shall not exceed the values specified in Table 6.6.1.5-1.
Table 6.6.1.5-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85th %-tile ∆EIRPBC CDF (dB)

	n257
	3.0 +TT

	n258
	3.0 +TT

	n260
	3.2 +TT

	n261
	3.0 +TT

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.101-2 [3] Annex E.2.1



<< Unchanged sections omitted >>
[bookmark: _Toc21026700][bookmark: _Toc27743986][bookmark: _Toc36197159][bookmark: _Toc36197851]7.3.4	EIS spherical coverage
Editor’s Note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· The test case is incomplete for band n259.
The following aspects of the clause are for future consideration:
· Testing extreme conditions is FFS. 
[bookmark: _Toc21026701][bookmark: _Toc27743987][bookmark: _Toc36197160][bookmark: _Toc36197852]7.3.4.1	Test purpose7.3.4.1	Test purpose
To verify that the EIS spherical coverage of the UE receiver is acceptable under conditions of low signal level, ideal propagation and no added noise.
[bookmark: _Toc21026702][bookmark: _Toc27743988][bookmark: _Toc36197161][bookmark: _Toc36197853]7.3.4.2	Test applicability7.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _Toc21026703][bookmark: _Toc27743989][bookmark: _Toc36197162][bookmark: _Toc36197854]7.3.4.3	Minimum conformance requirements7.3.4.3	Minimum conformance requirements
The reference sensitivity power level REFSENS at a single grid point of the spherical grid is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.3.
For power class 1, the maximum EIS at the 85th 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 7.3.4.3-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.3-1: EIS spherical coverage for power class 1
	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-89.5
	-86.5
	-83.5
	-80.5

	n258
	-89.5
	-86.5
	-83.5
	-80.5

	n260
	-86.5
	-83.5
	-80.5
	-77.5

	n261
	-89.5
	-86.5
	-83.5
	-80.5

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



For power class 2, the maximum EIS at the 60th 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 7.3.4.3-2 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.3-2: EIS spherical coverage for power class 2
	Operating band
	EIS at 60th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-83.5
	-80.5
	-77.5
	-74.5

	n258
	-83.5
	-80.5
	-77.5
	-74.5

	
	
	
	
	

	n261
	-83.5
	-80.5
	-77.5
	-74.5

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



For power class 3, 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 7.3.4.3-3 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
For power class 3, the UEs that support operation in multiple FR2 bands, the minimum requirement for EIS spherical coverage in Table 7.3.4.3-3 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∑MBS and ∆MBS,n as specified in Table 7.3.2.3.3-1a and 7.3.2.3.3-1b..
Table 7.3.4.3-3: EIS spherical coverage for power class 3
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4

	n258
	-77.4
	-74.4
	-71.4
	-68.4

	n259
	-71.9
	-68.9
	-65.9
	-62.9

	n260
	-73.1
	-70.1
	-67.1
	-64.1

	n261
	-77.4
	-74.4
	-71.4
	-68.4

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



For power class 4, the maximum EIS at the 20th 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 7.3.4.3-4 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.3-4: EIS spherical coverage for power class 4
	Operating band
	EIS at 20th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.0
	-85.0
	-82.0
	-79.0

	n258
	-88.0
	-85.0
	-82.0
	-79.0

	n260
	-83.0
	-80.0
	-77.0
	-74.0

	n261
	-88.0
	-85.0
	-82.0
	-79.0

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.4.3-5.
Table 7.3.4.3-5: Uplink configuration for reference sensitivity
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	NR Band
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	120 kHz
	TDD



Unless given by Table 7.3.4.3-6, the minimum requirements specified in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3 and Tables 7.3.4.3-4 shall be verified with the network signalling value NS_200 configured. 
Table 7.3.4.3-6: Network Signalling value for reference sensitivity
	NR Band
	Network Signalling value

	n258
	NS_201



For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3 and Table 7.3.4.3-4 shall be increased by the amount given in ΔRIB,c defined in subclause [TBD] for the applicable operating bands.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3.4.
[bookmark: _Toc21026704][bookmark: _Toc27743990][bookmark: _Toc36197163][bookmark: _Toc36197855]7.3.4.4	Test description7.3.4.4	Test description
[bookmark: _Toc21026705][bookmark: _Toc27743991][bookmark: _Toc36197164][bookmark: _Toc36197856]7.3.4.4.1	Initial conditions7.3.4.4.1	Initial conditions
Same initial conditions as in clause 7.3.2.4.1.
[bookmark: _Toc21026706][bookmark: _Toc27743992][bookmark: _Toc36197165][bookmark: _Toc36197857]7.3.4.4.2	Test procedure7.3.4.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 7.3.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2.	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 Tables 7.3.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX.
4.	Set the UE in the Rx beam peak direction found with a 3D EIS scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete. 
5.	Measure UE EIS value for each grid point according to EIS spherical coverage procedure defined in Annex K.1.6, and obtain a Complimentary Cumulative Distribution Function (CCDF) of all EIS dBm values.
6.	Identify the EIS dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement table in section 7.3.4.5.
7.	Compare the EIS dBm value identified in step 6, to the limit value in the applicable test requirement table in section 7.3.4.5. If the EIS dBm value is lower or equal to the limit value, pass the UE. Otherwise fail the UE.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
[bookmark: _Toc21026707][bookmark: _Toc27743993][bookmark: _Toc36197166][bookmark: _Toc36197858]7.3.4.4.3	Message contents7.3.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
[bookmark: _Toc21026708][bookmark: _Toc27743994][bookmark: _Toc36197167][bookmark: _Toc36197859]7.3.4.5	Test requirement7.3.4.5	Test requirement
The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.5.
Table 7.3.4.5-1: EIS spherical coverage for power class 1
	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-89.5 +TT
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT

	n258
	-89.5 +TT
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT

	n260
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT
	-77.5 +TT

	n261
	-89.5 +TT
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



Table 7.3.4.5-2: EIS spherical coverage for power class 2
	Operating band
	EIS at 60th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-83.5 +TT
	-80.5 +TT
	-77.5 +TT
	-74.5 +TT

	n258
	-83.5 +TT
	-80.5 +TT
	-77.5 +TT
	-74.5 +TT

	
	
	
	
	

	n261
	-83.5 +TT
	-80.5 +TT
	-77.5 +TT
	-74.5 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



Table 7.3.4.5-3: EIS spherical coverage for power class 3 for single band UE or multi-band UE declaring MBs = 0 in all FR2 bands
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4 +TT
	-74.4 +TT
	-71.4 +TT
	-68.4 +TT

	n259
	-71.9 +TT
	-68.9 +TT
	-65.9 +TT
	-62.9 +TT

	n258
	-77.4 +TT
	-74.4 +TT
	-71.4 +TT
	-68.4 +TT

	n260
	-73.1 +TT
	-70.1 +TT
	-67.1 +TT
	-64.1 +TT

	n261
	-77.4 +TT
	-74.4 +TT
	-71.4 +TT
	-68.4 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



Table 7.3.4.5-3a: EIS spherical coverage for power class 3 for multi-band UE declaring MBs > 0 in any FR2 band (Rel-15)
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth (NOTE 3)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4 +TT+MBs
	-74.4 +TT+MBs
	-71.4 +TT+MBs
	-68.4 +TT+MBs

	n258
	-77.4 +TT+MBs
	-74.4 +TT+MBs
	-71.4 +TT+MBs
	-68.4 +TT+MBs

	n260
	-73.1 +TT+MBs
	-70.1 +TT+MBs
	-67.1 +TT+MBs
	-64.1 +TT+MBs

	n261
	-77.4 +TT+MBs
	-74.4 +TT+MBs
	-71.4 +TT+MBs
	-68.4 +TT+MBs

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.
NOTE 3:	Refer Table 7.3.4.5-3b for details for MBs allowance corresponding to supported FR2 band set combination
NOTE 4:	For a Rel-15 UE supporting FR2 bands set not defined in Table 7.3.2.3.3-1a, Table 7.3.4.5-3c applies.



Table 7.3.4.5-3b: EIS spherical coverage multiband relaxation factors for power class 3 (Rel-15)
	ID
	Supported FR2 bands set
	Maximum sum of MBs, ∑MBs (dB) (Note 3)
	Comments

	1
	n257, n258
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	2
	n257, n260
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	3
	n258, n260
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	4
	n258, n261
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	5
	n260, n261
	0.75
	No relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	6
	n257, n258, n260
	1.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	7
	n257, n258, n261
	1.75
	Maximum 0.75 dB relaxation allowed for each band

	8
	n257, n260, n261
	1.25
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	9
	n258, n260, n261
	1.25
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	10
	n257, n258, n260, n261
	1.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	NOTE 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This declaration shall fulfil the requirements in Table 7.3.2.3.3-1a.
NOTE 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
NOTE 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 7.3.2.3.3.



Table 7.3.4.5-3c: EIS spherical coverage for power class 3 (Rel-16 and forward)
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth (NOTE 3)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4 +TT+MBs,n
	-74.4 +TT+MBs,n
	-71.4 +TT+MBs,n
	-68.4 +TT+MBs,n

	n258
	-77.4 +TT+MBs,n
	-74.4 +TT+MBs,n
	-71.4 +TT+MBs,n
	-68.4 +TT+MBs,n

	n259
	-71.9 +TT+MBs,n
	-68.9 +TT+MBs,n
	-65.9 +TT+MBs,n
	-62.9 +TT+MBs,n

	n260
	-73.1 +TT+MBs,n
	-70.1 +TT+MBs,n
	-67.1 +TT+MBs,n
	-64.1 +TT+MBs,n

	n261
	-77.4 +TT+MBs,n
	-74.4 +TT+MBs,n
	-71.4 +TT+MBs,n
	-68.4 +TT+MBs,n

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.
NOTE 3:	Refer Table 7.3.4.5-3d for details for MBs allowance corresponding to supported FR2 band set combination



Table 7.3.4.5-3d: EIS spherical coverage multi-band relaxation factors for power class 3 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Comments

	
	
	

	1
	n257
	

	2
	n258
	

	3
	n259
	

	4
	n260
	

	5
	n261
	

	6
	n257, n261
	MBs,n relaxation is 0 dB

	7
	n260, n261
	MBs,n relaxation is 0 dB

	NOTE 1: MBs,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 7.3.2.3.3-1b.



Table 7.3.4.5-3e: Test Tolerance (Reference sensitivity for power class 3)
	Test Metric
	f ≤ 40.8 GHz

	IFF (Quiet Zone size ≤ 30 cm)
	2.21 dB



Table 7.3.4.5-4: EIS spherical coverage for power class 4
	Operating band
	EIS at 20th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.0 +TT
	-85.0 +TT
	-82.0 +TT
	-79.0 +TT

	n258
	-88.0 +TT
	-85.0 +TT
	-82.0 +TT
	-79.0 +TT

	n260
	-83.0 +TT
	-80.0 +TT
	-77.0 +TT
	-74.0 +TT

	n261
	-88.0 +TT
	-85.0 +TT
	-82.0 +TT
	-79.0 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



<< Unchanged sections omitted >>
[bookmark: _Toc21026739][bookmark: _Toc27744029][bookmark: _Toc36197200][bookmark: _Toc36197892]7.9	Spurious emissions
Editor's note:	Following aspects are either missing or not yet determined:
- The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257.
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
[bookmark: _Toc27744030][bookmark: _Toc36197201][bookmark: _Toc36197893]7.9.1	Test purpose7.9.1	Test purpose
Test verifies the UE's spurious emissions meet the requirements described in clause 7.9.3.
Excess spurious emissions increase the interference to other systems.
[bookmark: _Toc27744031][bookmark: _Toc36197202][bookmark: _Toc36197894]7.9.2	Test applicability7.9.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _Toc27744032][bookmark: _Toc36197203][bookmark: _Toc36197895]7.9.3	Minimum conformance requirements7.9.3	Minimum conformance requirements
The spurious emissions power is the power of emissions generated or amplified in a receiver. The spurious emissions power level is measured as TRP.
The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.3-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 7.9.3-1: General receiver spurious emission requirements
	Frequency range
	Measurement
bandwidth
	Maximum level
	NOTE

	30MHz  f < 1GHz
	100 kHz
	-57 dBm
	1

	1GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 dBm
	

	NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.



The normative reference for this requirement is TS 38.101-2 [3] clause 7.9.
[bookmark: _Toc27744033][bookmark: _Toc36197204][bookmark: _Toc36197896]7.9.4	Test description7.9.4	Test description
[bookmark: _Toc22038087][bookmark: _Toc27744034][bookmark: _Toc36197205][bookmark: _Toc36197897]7.9.4.1	Initial conditions7.9.4.1	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 channel bandwidth and sub-carrier spacing, are shown in table 7.9.4.1-1. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. Configuration of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.9.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	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
	Highest

	Test SCS as specified in Table 5.3.5-1 
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Mod'n
	RB allocation 
	Mod'n
	RB allocation

	1
	N/A
	0
	N/A
	0

	NOTE 1:	The specific configuration of uplink and downlink are defined in Table 7.3.2.4.1-1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 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 , C.3.1 , and uplink signals according to Annex G.0, G.1, G.2, G.3.1.
4.	The DL and UL Reference Measurement channels are set according to Table 7.9.4.1-1.
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 content are defined in clause 7.5.4.3.
[bookmark: _Toc27744035][bookmark: _Toc36197206][bookmark: _Toc36197898]7.9.4.2	Test procedure7.9.4.2	Test procedure
1.	Select any of the three Alignment Options (1, 2, or 3) from Tables J.2-1 through J.2-3 [3] to mount the DUT inside the QZ.
2.	If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.
3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1 using the uplink configuration in section 6.2.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). Step (a) is optional and applicable only if SNR (test requirement level in Table 7.9.5-1 or Table 7.9.5-2 minus offset value minus noise floor of the test system) ≥ 0 dB is guaranteed.
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex K, using coarse TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 7.9.5-1 or Table 7.9.5-2. Optionally, a larger and non-constant measurement bandwidth than that of Table 7.9.5-1 or Table 7.9.5-2 may be applied. The measurement period shall capture the active time slots. For each spurious emission frequency with coarse TRP identified to be less than an offset dB from the TRP limit according to Table 7.9.5-1 or Table 7.9.5-2, continue with fine TRP procedures according to step (b).
The offset value shall be the TRP measurement uncertainty at 95% confidence level including the effect of coarse grid measurement uncertainty element, excluding the influence of noise. Different coarse TRP grids and corresponding offset values may be used for different frequencies. The coarse TRP grid and offset values used shall be recorded in the test report.
Table 7.9.4.2-1: Typical offset values for coarse TRP measurement step 7(a)
	Grid
	Frequency Range
	Offset Value

	Constant Density
	6 GHz  f < 12.75 GHz
	5.25

	
	12.75 GHz ≤ f ≤ 23.45GHz
	5.21

	
	23.45 GHz ≤ f ≤ 40.8GHz
	5.49

	
	40.8 GHz ≤ f ≤ 66GHz
	7.31

	
	66 GHz ≤ f ≤ 80GHz
	[7.61]

	Constant-Step Size
	6 GHz  f < 12.75 GHz
	5.38

	
	12.75 GHz ≤ f ≤ 23.45GHz
	5.34

	
	23.45 GHz ≤ f ≤ 40.8GHz
	5.62

	
	40.8 GHz ≤ f ≤ 66GHz
	7.43

	
	66 GHz ≤ f ≤ 80GHz
	[7.73]

	NOTE 1:	These offset values are the upper limit values when fine TRP measurement uncertainty of the test system is same as maximum test system uncertainty in Annex F and when using the coarse measurement grid with minimum number of points as specified in Table M.4.5-3.
NOTE 2:	It is allowed to use the offset values derived based on test system’s actual measurement uncertainty budget and denser measurement grid as specified in Table M.4.5.3.



(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 7.9.5-1 or Table 7.9.5-2.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3. 
NOTE 1:	The frequency range defined in Table 7.9.5-1 or Table 7.9.5-2 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.
NOTE 2: 	 When switching to DFT-s-OFDM waveform, as specified in the test configuration Table 7.9.4.2-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 3:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1. 
NOTE 4:	If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.
[bookmark: _Toc27744036][bookmark: _Toc36197207][bookmark: _Toc36197899]7.9.4.3	Message contents7.9.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
[bookmark: _Toc27744037][bookmark: _Toc36197208][bookmark: _Toc36197900]7.9.5	Test requirement7.9.5	Test requirement
The measured spurious emissions derived in step 5, shall not exceed the maximum level specified in Table 7.9.5-1 and 7.9.5-2.
Table 7.9.5-1: General receiver spurious emission requirements (Band n257)
	Frequency range
	Measurement
bandwidth
	Maximum level
	NOTE

	6GHz  f < 20GHz
	1 MHz
	-47 + 10.2 dBm
	1

	20GHz  f < 40GHz
	1 MHz
	-47 + 17.2 dBm
	1

	40GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 + 33.1 dBm
	1

	NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.



Table 7.9.5-2: General receiver spurious emission requirements (Band n258, n260, n261)
	Frequency range
	Measurement
bandwidth
	Maximum level
	NOTE

	6GHz  f < 20GHz
	1 MHz
	-47 + [TBD] dBm
	1

	20GHz  f < 40GHz
	1 MHz
	-47 + [TBD] dBm
	1

	40GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 + [TBD] dBm
	1

	NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.



==============================================================
<< End of changes >>
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