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<Unchanged sections skipped>
[bookmark: _Toc83720847]6.5F	Output RF spectrum emissions for shared spectrum channel access
[bookmark: _Toc83720848][bookmark: _Hlk77891217]6.5F.1	Occupied bandwidth for shared spectrum channel access
[bookmark: _Toc27478151][bookmark: _Toc36226863][bookmark: _Toc44324148][bookmark: _Toc52990342][bookmark: _Toc60823541][bookmark: _Toc60825463]Editor’s Note: This test is incomplete. The following aspects are not yet determined:
- Test configuration table is FFS
- Test state and generic procedure are TBD in 38.508-1
- MU and TT for > 6GHz (band n96)
- Message exception for NR-U
6.5F.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: _Toc27478152][bookmark: _Toc36226864][bookmark: _Toc44324149][bookmark: _Toc52990343][bookmark: _Toc60823542][bookmark: _Toc60825464]6.5F.1.2	Test applicability
This test applies to all types of NR UE release 16 and forward that support NR standalone shared spectrum channel access.
[bookmark: _Toc27478153][bookmark: _Toc36226865][bookmark: _Toc44324150][bookmark: _Toc52990344][bookmark: _Toc60823543][bookmark: _Toc60825465]6.5F.1.3	Minimum conformance requirements
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6F.5.1.3-1.
Table 6.5F.1.3-1: Occupied channel bandwidth
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	NR channel bandwidth

	
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	Occupied channel bandwidth (MHz)
	10
	20
	40
	60
	80



The normative reference for this requirement is TS 38.101-1 [2] clause 6.5F.1.
[bookmark: _Toc27478154][bookmark: _Toc36226866][bookmark: _Toc44324151][bookmark: _Toc52990345][bookmark: _Toc60823544][bookmark: _Toc60825466]6.5F.1.4	Test description
[bookmark: _Toc27478155][bookmark: _Toc36226867][bookmark: _Toc44324152][bookmark: _Toc52990346][bookmark: _Toc60823545][bookmark: _Toc60825467]6.5F.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.5F.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 6.5F.1.4.1-1: Test Configuration Table
FFS
1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.5F.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.5F.1.4.3
[bookmark: _Toc27478156][bookmark: _Toc36226868][bookmark: _Toc44324153][bookmark: _Toc52990347][bookmark: _Toc60823546][bookmark: _Toc60825468]6.5F.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5F.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.
2.	Send continuously power control “up” commands to the UE until the UE transmits at PUMAX level. Allow at least 200ms for the UE to reach PUMAX level.
3.	Measure the power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is at least 1ms over consecutive active uplink slots.
4.	Calculate the total power within the range of all frequencies measured in step 3 and save this value as “Total power”.
5.	Identify the measurement window whose centre is aligned on the centre of the channel for which the sum of the power measured is 99% of the “Total power”.
6.	The “Occupied Bandwidth” is the width of the measurement window obtained in step 5.
[bookmark: _Toc27478157][bookmark: _Toc36226869][bookmark: _Toc44324154][bookmark: _Toc52990348][bookmark: _Toc60823547][bookmark: _Toc60825469]6.5F.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6.
[bookmark: _Toc27478158][bookmark: _Toc36226870][bookmark: _Toc44324155][bookmark: _Toc52990349][bookmark: _Toc60823548][bookmark: _Toc60825470]6.5F.1.5	Test requirement
The measured Occupied Bandwidth shall not exceed values in Table 6.5F.1.5-1.
Table 6.5F.1.5-1: Occupied channel bandwidth
	
	

	[bookmark: _Hlk119443682]
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	NR channel bandwidth

	　
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	Occupied channel bandwidth (MHz)
	10
	20
	40
	60
	80


[bookmark: _GoBack]
<Unchanged sections skipped>
[bookmark: _Toc27478774][bookmark: _Toc36227488]F.1.2	Measurement of transmitter
Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.1 UE maximum output power
	f ≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.2 Maximum Power Reduction (MPR)
	f ≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.3 UE additional maximum output power reduction
	f ≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.4 Configured transmitted power
	f ≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2A.1.1 UE maximum output power for CA (2UL CA)
	For Inter-band CA
MAX (MUCC1, MUCC2)
	MUCCX is MU of each UL CC specified in single UL case 6.2.1.

	6.2A.2.1 UE maximum output power reduction for CA (2UL CA)
	For Inter-band CA
[bookmark: OLE_LINK34]MAX (MUCC1, MUCC2)
For intra-band contiguous CA
Aggregated BW ≤ 100M: same as 6.2.2 for sum of  powers of all CCs
Aggregated BW > 100M: TBD
	MUCCX is MU of each UL CC specified in single UL case 6.2.2.

	6.2A.3.1 UE additional maximum output power reduction CA (2UL CA)
	For Inter-band CA
MAX (MUCC1, MUCC2)
	MUCCX is MU of each UL CC specified in single UL case 6.2.3.

	6.2A.4.1 Configured transmitted power for CA (2UL CA)
	For Inter-band CA
MAX (MUCC1, MUCC2)
For intra-band contiguous CA
Aggregated BW ≤ 100M: same as 6.2.2 for sum of  powers of all CCs
Aggregated BW > 100M: TBD
	MUCCX is MU of each UL CC specified in single UL case 6.2.4.

	6.2C.1 Configured transmitted power for SUL
	Same as 6.2.4
	

	6.2C.3 UE maximum output power for SUL
	Same as 6.2.1
	

	6.2C.3_1UE maximum output power for SUL with UL MIMO
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2C.4 UE maximum output power reduction for SUL
	Same as 6.2.2
	

	6.2C.5 UE additional maximum output power reduction for SUL
	Same as 6.2.3
	

	6.2D.1 UE maximum output power for UL MIMO
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2D.2 UE maximum output power reduction for UL MIMO
	Same as 6.2.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2D.3 UE additional maximum output power reduction for UL MIMO
	Same as 6.2.3 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.3 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2D.4 Configured transmitted power for UL MIMO
	Same as 6.2.4 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.4 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2F.1 UE maximum output power for shared spectrum channel access
	
4.2GHz < f ≤ 5.925GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	

	6.2F.3	UE additional maximum output power reduction for shared spectrum access
	Same as 6.2F.1 
	

	6.2G.1 UE maximum output power for Tx Diversity
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna connector in 6.2.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2G.2 UE maximum output power reduction for Tx Diversity
	Same as 6.2.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna connector in 6.2.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2G.3 UE additional maximum output power reduction for Tx Diversity
	Same as 6.2.3 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna connector in 6.2.3 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3.1 Minimum output power
	f ≤ 3.0GHz
±1.0 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.3 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.5 dB, BW ≤ 40MHz
±1.8 dB, 40MHz < BW ≤ 100MHz
	

	6.3.2 Transmit OFF power
	f ≤ 3.0GHz
±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.3.2 General ON/OFF time mask
	f ≤ 3.0GHz
±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.3.4 PRACH time mask
	f ≤ 3.0GHz
±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.3.6 SRS time mask
	f ≤ 3.0GHz
±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.4.2 Absolute power tolerance
	f ≤ 3.0GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.4 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 40MHz
±2.2 dB, 80MHz < BW ≤ 100MHz
	Test System uncertainty = SQRT (UL Meas Uncer2 + DL Meas Uncer2)

	6.3.4.3 Relative power tolerance
	±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < BW ≤ 100MHz

Absolute Uplink power measurement for step 2.1 same as 6.2.1.
Absolute Uplink power measurement for step 1.1 same as 6.3.1.
	

	6.3.4.4 Aggregate power tolerance
	±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
	

	6.3A.1.1 Minimum output power for CA (2UL CA)
	Same as 6.3.1 for each CC
	

	6.3A.3.1 Transmit ON/OFF time mask for CA (2UL CA)
	Same as 6.3.3.2 for each CC
	

	6.3A.3.1_1 Time mask for switching between two uplink carriers
	Same as 6.3.3.2 for each CC
	

	6.3A.4.1.1	Absolute power tolerance for CA (2UL CA)
	Same as 6.3.4.2 for each CC

	

	6.3A.4.2.1	Power Control Relative power tolerance for CA (2UL CA)
	Same as 6.3.4.3 for each CC
	

	6.3A.4.3.1	Aggregate power tolerance for CA (2UL CA)
	Same as 6.3.4.4 for each CC
	

	6.3D.1 Minimum output power for UL MIMO
	Same as 6.3.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3D.2 Transmit OFF power for UL MIMO
	Same as 6.3.2 for each antenna
	

	6.3D.3 Transmit ON/OFF time mask for UL MIMO
	ON power:
Same as 6.2D.1
OFF power:
Same as 6.3D.2
	

	6.3D.4.1 Absolute Power tolerance
	Same as 6.3.4.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.4.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3D.4.2 Relative Power tolerance
	±0.9 dB, BW ≤ 40MHz 
±1.4 dB, 40MHz < f ≤ 100MHz
	MU is for the sum of power at each of UE antenna connector

	6.3D.4.3 Aggregate Power tolerance
	Same as 6.3.4.4 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.4.4 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3F.1 Minimum output power for shared spectrum channel access
	4.2GHz < f ≤ 6.0GHz
±1.5 dB, BW ≤ 40MHz
±1.8 dB, 40MHz < BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	

	6.3F.2 Transmit OFF power for shared spectrum channel access
	4.2GHz < f ≤ 5.925GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	

	6.3F.3.2 General ON/OFF time mask for shared spectrum channel access
	4.2GHz < f ≤ 5.925GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	

	6.3G.1 Minimum output power for Tx Diversity
	Same as 6.3.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3G.2 Transmit OFF power for Tx Diversity
	Same as 6.3.2 for each antenna
	

	6.3G.3.1 General ON/OFF time mask for Tx Diversity
	ON power:
Same as 6.2G.1
OFF power:
Same as 6.3G.2
	

	6.3G.3.2 PRACH time mask for Tx Diversity
	Same as 6.3.3.4 for each antenna
	

	6.3G.3.3 SRS time mask for Tx Diversity
	Same as 6.3.3.6 for each antenna
	

	6.3G.4.2 Relative power tolerance for Tx Diversity
	Same as 6.3.4.3 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.4.3 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3G.4.3 Aggregate power tolerance for Tx Diversity
	Same as 6.3.4.4 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.4.4 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.4.1 Frequency Error
	±15 Hz, f ≤ 3.0GHz
±36 Hz, f > 3.0GHz

DL Signal level: 
±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.4.2.1 Error Vector Magnitude
	For up to 256QAM:
f ≤ 6.0GHz, BW ≤ 100MHz

15 dBm < PUL
PUSCH, PUCCH, PRACH: ±1.5 %
-25 dBm < PUL ≤ 15 dBm
PUSCH, PUCCH, PRACH: ±2.5 %
-40dBm ≤ PUL ≤ -25dBm
PUSCH, PUCCH, PRACH: ±3.0 %

Absolute Uplink power measurement same as 6.3.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4.2.1a Error Vector Magnitude including symbols with transient period
	Same as 6.4.2.1
	

	6.4.2.2 Carrier Leakage
	f ≤ 3.0GHz
±0.8 dB, BW ≤ 40MHz
±1.5 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±0.8 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

Absolute Uplink power measurement for step 2 and step 4 same as 6.2.1.
Absolute Uplink power measurement for step 6 and step 8 same as 6.3.1.
Relative Uplink power measurement same as 6.3.4.3. 
	

	6.4.2.3 In-band emissions
	f ≤ 3.0GHz
±0.8 dB, BW ≤ 40MHz
±1.5 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±0.8 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

Absolute Uplink power measurement for steps 1.2, 1.4, 2.2, and 2.4 same as 6.2.1.
Absolute Uplink power measurement for steps 1.6, 1.8, 2.6, and 2.8 same as 6.3.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4.2.4 EVM equalizer spectrum flatness
	±1.4 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.4.2.5 EVM equalizer spectrum flatness for Pi/2 BPSK
	Same as 6.4.2.4
	

	6.4A.1.1 Frequency error for CA (2UL CA)
	For inter-band CA: same as 6.4.1 for each CC
	

	6.4A.2.1.1 Error Vector Magnitude for CA (2UL CA)
	[bookmark: OLE_LINK38]For inter-band CA: same as 6.4.2.1 for each CC
Absolute Uplink power measurement same as 6.3A.1.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4A.2.2.1 Carrier leakage for CA (2UL CA)
	[bookmark: OLE_LINK44]For inter-band CA: same as 6.4.2.2 for each CC

Uplink power measurement for step 5 and step 7 same as 6.2A.1.1.
Absolute Uplink power measurement for step 9 and step 11 same as 6.3A.1.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4A.2.3.1 In-band emission for CA (2UL CA)
	For inter-band CA: same as 6.4.2.3 for each CC
Absolute Uplink power measurement for step 5 and step 7 same as 6.2A.1.1.
Absolute Uplink power measurement for step 9 and step 11 same as 6.3A.1.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4C.1 Frequency error for SUL
	Same as 6.4.1
	

	6.4C.2.1 Error Vector Magnitude for SUL
	Same as 6.4.2.1
	

	6.4C.2.2 Carrier leakage for SUL
	Same as 6.4.2.2
	

	6.4C.2.3 In-band emissions for SUL
	Same as 6.4.2.3
	

	6.4C.2.4 EVM equalizer spectrum flatness for SUL
	Same as 6.4.2.4
	

	6.4D.1 Frequency error for UL MIMO
	Same as 6.4.1 for each antenna
	

	6.4D.2.1 Error Vector Magnitude for UL MIMO
	Same as 6.4.2.1 for each antenna

Absolute Uplink power measurement same as 6.3D.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4D.2.2 Carrier leakage for UL MIMO
	Same as 6.4.2.2 for each antenna

Absolute Uplink power measurement for step 2 and step 4 same as 6.2D.1.
Absolute Uplink power measurement for step 6 and step 8 same as 6.3D.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4D.2.3 In-band emissions for UL MIMO
	Same as 6.4.2.3 for each antenna

Absolute Uplink power measurement for steps 1.2 and 1.4 same as 6.2D.1.
Absolute Uplink power measurement for steps 1.6 and 1.8 same as 6.3D.1.
Relative Uplink power measurement same as 6.3.4.3.
	

	6.4D.2.4 EVM equalizer spectrum flatness for UL MIMO
	Same as 6.4.2.4 for each antenna
	

	6.4D.3 Time alignment error for UL MIMO
	±25ns
	

	6.4D.4 Requirements for Coherent UL MIMO
	FFS
	

	6.4F.1 Frequency Error for shared spectrum access
	±36 Hz, f > 3.0GHz

DL Signal level:
±1.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.4G.1 Frequency Error for Tx Diversity
	Same as 6.4.1 for each antenna
	

	6.4G.2.2 Carrier Leakage for Tx Diversity
	Same as 6.4.2.2 for each antenna

Absolute Uplink power measurement for step 2 and step 4 same as 6.2G.1.
Absolute Uplink power measurement for step 6 and step 8 same as 6.3G.1.
Relative Uplink power measurement same as 6.3G.4.3.
	

	6.4G.2.3 In-band emissions for Tx Diversity
	Same as 6.4.2.3 for each antenna

Absolute Uplink power measurement for steps 1.2 and 1.4 same as 6.2G.1.
Absolute Uplink power measurement for steps 1.6 and 1.8 same as 6.3G.1.
Relative Uplink power measurement same as 6.3G.4.3.
	

	6.4G.2.4 EVM equalizer spectrum flatness for Tx Diversity
	±1.4 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.5.1 Occupied bandwidth
	1.5% of channel bandwidth
	

	6.5.2.2 Spectrum Emission Mask
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
±2.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.5.2.3 Additional spectrum emission mask
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
±2.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.5.2.4.1 NR ACLR
	±0.8 dB, f ≤ 4.0GHz
±1.0 dB, 4.0GHz < f ≤ 6.0GHz
	

	6.5.2.4.2 UTRA ACLR
	±0.8 dB, f ≤ 4.0GHz
±1.0 dB, 4.0GHz < f ≤ 6.0GHz
	

	6.5.3.1 General spurious emissions
	for results > -60 dBm:
±2.0 dB, 9kHz < f ≤ 3GHz
±2.5 dB, 3GHz < f ≤ 4GHz
±4.0 dB, 4GHz < f ≤ 19GHz
±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5.3.2 Spurious emission for UE co-existence
	for results > -60 dBm:
±2.0 dB, 9kHz < f ≤ 3GHz
±2.5 dB, 3GHz < f ≤ 4GHz
±4.0 dB, 4GHz < f ≤ 19GHz
±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5.3.3 Additional spurious emissions
	for results > -60 dBm:
±2.0 dB, 9kHz < f ≤ 3GHz
±2.5 dB, 3GHz < f ≤ 4GHz
±4.0 dB, 4GHz < f ≤ 19GHz
±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5.4 Transmit intermodulation
	f ≤ 3.0GHz
±2.7 dB, BW ≤ 40MHz
±3.1 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±3.7 dB, BW ≤ 40MHz
±4.0 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±5.1 dB, BW ≤ 40MHz
±5.3 dB, 40MHz < BW ≤ 100MHz
	Overall system uncertainty comprises four quantities:
1. Wanted signal setting error
2. CW Interferer level error
3. Wanted signal meas. error
4. Intermodulation product measurement error
The relative level of the wanted signal and the CW interferer has 2 x effect on the intermodulation product.
Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared to provide the combined effect.
Test System uncertainty = SQRT [(2 x SQRT (Wanted setting_error2 + CW_level_error2)) 2 + Wanted_level_meas error2 + Intermodulation product measurement error2]

	6.5A.1.1 Occupied bandwidth for CA (2UL CA)
	For inter-band CA: same as 6.5.1 for each CC
	

	6.5A.2.2.1 Spectrum emission mask for CA (2UL CA)
	For inter-band CA: same as 6.5.2.2 for each CC
	

	6.5A.2.4.1.1 NR ACLR for CA (2UL CA)
	For inter-band CA: same as 6.5.2.4.1 for each CC
	

	6.5A.2.4.2.1 URTA ACLR for CA (2UL CA)
	[bookmark: OLE_LINK41]For inter-band CA: same as 6.5.2.4.2 for each CC
	

	6.5A.3.1.1 General spurious emissions for CA (2UL CA)
	For inter-band CA: same as 6.5.3.1 for each CC
	

	6.5A.3.2.1 Spurious emission for UE co-existence for CA (2UL CA)
	For inter-band CA: same as 6.5.3.2 for each CC
	

	6.5A.4.1 Transmit intermodulation for CA (2UL CA)
	For inter-band CA: same as 6.5.4, for each CC
	

	[bookmark: _Hlk118536035]6.5C.1 Occupied bandwidth for SUL
	Same as 6.5.1
	

	6.5C.2.2 Spectrum Emission Mask for SUL
	Same as 6.5.2.2
	

	6.5C.2.3 Additional spectrum emission mask for SUL
	Same as 6.5.2.3
	

	6.5C.2.4.1 NR ACLR for SUL
	Same 6.5.2.4.1
	

	6.5C.2.4.2 UTRA ACLR for SUL
	Same as 6.5.2.4.2
	

	6.5C.3.1 General spurious emissions for SUL
	Same as 6.5.3.1
	

	6.5C.3.2 Spurious emission for UE co-existence for SUL
	Same as 6.5.3.2
	

	6.5C.3.3 Additional spurious emissions for SUL
	Same as 6.5.3.3
	

	6.5C.4 Transmit intermodulation for SUL
	Same as 6.5.4
	

	6.5D.1 Occupied bandwidth for UL MIMO
	Same as 6.5.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.5.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.5D.2.2 Spectrum emission mask for UL MIMO
	Same as 6.5.2.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.5.2.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.5D.2.3 Additional spectrum emission mask for UL MIMO
	Same as 6.5.2.3 for each antenna
	

	6.5D.2.4.1 NR ACLR for UL MIMO
	Same as 6.5.2.4.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.5.2.4.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.5D.2.4.2 UTRA ACLR for UL MIMO
	Same as 6.5.2.4.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.5.2.4.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.5D.3.1 General spurious emissions for UL MIMO
	Same as 6.5.3.1 for each antenna
	

	6.5D.3.2 Spurious emissions for UE co-existence for UL MIMO
	Same as 6.5.3.2 for each antenna
	

	6.5D.3.3 Additional spurious emissions for UL MIMO
	Same as 6.5.3.3 for each antenna
	

	6.5D.3_1.1 General spurious emissions for UL MIM(Rel-16 onward)
	Same as 6.5.3.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.5.3.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.5D.3_1.2 Spurious emissions for UE co-existence for UL MIMO (Rel-16 onward)
	Same as 6.5.3.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.5.3.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.5D.3_1.3 Additional spurious emissions for UL MIMO (Rel-16 onward)
	Same as 6.5.3.3 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.5.3.3 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.5D.4 Transmit intermodulation for UL MIMO
	Same as 6.5.4 for each antenna
	

	6.5F.1 Occupied bandwidth for shared spectrum channel access
	Same as 6.5.1 for f ≤ 5.925GHz 

TBD for f > 5.925GHz
	

	6.5G.2.3.1 NR ACLR for Tx Diversity
	Same as 6.5.2.4.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna connector in 6.5.2.4.2 with SNR assumption reduced by 3dB compared to the single antenna case.



<Unchanged sections skipped>
[bookmark: _Toc27478779][bookmark: _Toc36227493]F.3.2	Measurement of transmitter
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)
	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.2.1 UE maximum output power
	f ≤ 3.0GHz
0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2.2 Maximum Power Reduction (MPR)
	f ≤ 3.0GHz
0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2.3 UE additional maximum output power reduction
	f ≤ 3.0GHz
0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2.4 Configured transmitted power
	f ≤ 3.0GHz
0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2A.1.1 UE maximum output power for CA (2UL CA)
	For Inter-band CA
MAX (TTCC1, TTCC2)
	TTCCX is TT of each UL CC specified in single UL case 6.2.1.

	6.2A.2.1 UE maximum output power reduction for CA (2UL CA)
	For Inter-band CA
MAX (TTCC1, TTCC2)
For intra-band contiguous CA
Aggregated BW ≤ 100M: same as 6.2.2 for sum of powers of all CCs
Aggregated BW > 100M: TBD
	TTCCX is TT of each UL CC specified in single UL case 6.2.2.

	6.2A.3.1 UE additional maximum output power reduction CA (2UL CA)
	For Inter-band CA
MAX (TTCC1, TTCC2)
	TTCCX is TT of each UL CC specified in single UL case 6.2.3.

	6.2A.4.1 Configured transmitted power for CA (2UL CA)
	For Inter-band CA
MAX (TTCC1, TTCC2)
For intra-band contiguous CA
Aggregated BW ≤ 100M: same as 6.2.4 for sum of powers of all CCs
Aggregated BW > 100M: TBD
	TTCCX is TT of each UL CC specified in single UL case 6.2.4.

	6.2C.1 Configured transmitted power for SUL
	Same as 6.2.4
	Same as 6.2.4

	6.2C.3 UE maximum output power for SUL
	Same as 6.2.1
	Same as 6.2.1

	6.2C.3_1 UE maximum output power for SUL with UL MIMO
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	Same as 6.2.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2C.4 UE maximum output power reduction for SUL
	Same as 6.2.2
	Same as 6.2.2

	6.2C.5 UE additional maximum output power reduction for SUL
	Same as 6.2.3
	Same as 6.2.3

	6.2D.1 UE maximum output power for UL MIMO
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	Same as 6.2.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2D.2 UE maximum output power reduction for UL MIMO
	Same as 6.2.2 for the sum of power at each of UE antenna connector
	Same as 6.2.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2D.3 UE additional maximum output power reduction for UL MIMO
	Same as 6.2.3 for the sum of power at each of UE antenna connector
	Same as 6.2.3

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2D.4 Configured transmitted power for UL MIMO
	Same as 6.2.4 for the sum of power at each of UE antenna connector
	Same as 6.2.4

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2F.1 UE maximum output power for shared spectrum channel access
	3.0GHz < f ≤ 5.925GHz
1.0 dB, BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	Upper limit + TT, Lower limit - TT

	6.2F.3	UE additional maximum output power reduction for shared spectrum access
	Same as 6.2F.1
	Same as 6.2F. 

	6.2G.1 UE maximum output power for Tx Diversity
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	Same as 6.2.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over both Tx antenna connectors

	6.2G.2 UE maximum output power reduction for Tx Diversity
	Same as 6.2.2 for the sum of power at each of UE antenna connector
	Same as 6.2.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over both Tx antenna connectors

	6.2G.3 UE additional maximum output power reduction for Tx Diversity
	Same as 6.2.3 for the sum of power at each of UE antenna connector
	Same as 6.2.3

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over both Tx antenna connectors

	6.3.1 Minimum output power
	f ≤ 3.0GHz
1.0 dB, BW ≤ 40MHz
1.3 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.3 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.3.2 Transmit OFF power
	f ≤ 3.0GHz
1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.8 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.3.3.2 General ON/OFF time mask
	f ≤ 3.0GHz
1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.8 dB, BW ≤ 100MHz
	OFF Power:
Minimum requirement + TT

ON Power:
–Same as 6.2.1

	6.3.3.4 PRACH time mask
	f ≤ 3.0GHz
1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.8 dB, BW ≤ 100MHz
	OFF Power:
Minimum requirement + TT

ON Power:
Upper limit + TT, Lower limit - TT

	6.3.3.6 SRS time mask
	f ≤ 3.0GHz
1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.8 dB, BW ≤ 100MHz
	OFF Power:
Minimum requirement + TT

ON Power:
Upper limit + TT, Lower limit - TT

	6.3.4.2 Absolute power tolerance
	UL Power ≥ 0dBm

f ≤ 3.0GHz
1.0 dB, BW ≤ 40MHz
1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.4 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit – TT

	6.3.4.3 Relative power tolerance
	0.7 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit – TT


	6.3.4.4 Aggregate power tolerance
	0.7 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit – TT

	6.3A.1.1 Minimum output power for CA (2UL CA)
	Same as 6.3.1
	Minimum requirement + TT

	6.3A.3.1 Transmit ON/OFF time mask for CA (2UL CA)
	Same as 6.3.3.2
	Minimum requirement + TT

	6.3A.3.1_1 Time mask for switching between two uplink carriers
	ON power: same as 6.2A.2.1 for inter-band CA
	Same as 6.2A.2.1 for inter-band CA

	6.3A.4.1.1 Absolute power tolerance for CA (2UL CA)
	Same as 6.3.4.2 for each CC
	Upper limit + TT, Lower limit – TT

	6.3A.4.2.1 Power Control Relative power tolerance for CA (2UL CA)
	Same as 6.3.4.3 for each CC
	Upper limit + TT, Lower limit – TT

	6.3A.4.3.1 Aggregate power tolerance for CA (2UL CA)
	Same as 6.3.4.4 for each CC
	Upper limit + TT, Lower limit – TT

	6.3C.1 Minimum output power for SUL
	Same as 6.3.1
	Same as 6.3.1

	6.3C.2 Transmit OFF power for SUL
	Same as 6.3.2
	Same as 6.3.2

	6.3C.3.1 Transmit ON/OFF time mask for SUL
	Same as 6.3.3.2
	Same as 6.3.3.2

	6.3C.3.2 General transmit ON/OFF time mask for switching between two uplink carriers
	ON power: Same as 6.3.3.2
	ON power: Same as 6.3.3.2

	6.3C.4.1 Absolute power tolerance for SUL
	Same as 6.3.4.2
	Same as 6.3.4.2

	6.3C.4.2 Power Control Relative power tolerance for SUL
	Same as 6.3.4.3
	Same as 6.3.4.3

	6.3C.4.3 Aggregate power tolerance for SUL
	Same as 6.3.4.4
	Same as 6.3.4.4

	6.3D.1 Minimum output power for UL MIMO
	Same as 6.3.1 for the sum of power at each of UE antenna connector
	Same as 6.3.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3D.2 Transmit OFF power for UL MIMO
	Same as 6.3.2 for each antenna
	Same as 6.3.2

Uplink power measurement applies to each Tx antenna connector

	6.3D.3 Transmit ON/OFF time mask for UL MIMO
	ON power:
Same as 6.2D.1
OFF power:
Same as 6.3D.2
	ON power:
Same as 6.2D.1
OFF power:
Same as 6.3D.2

	6.3D.4.1 Absolute Power tolerance
	Same as 6.3.4.2 for the sum of power at each of UE antenna connector
	Same as 6.3.4.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3D.4.2 Relative Power tolerance
	Same as 6.3.4.3 for the sum of power at each of UE antenna connector
	Same as 6.3.4.3

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3D.4.3 Aggregate Power tolerance
	Same as 6.3.4.4 for the sum of power at each of UE antenna connector
	Same as 6.3.4.4

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3F.1 Minimum output power
	3.0GHz < f ≤ 6.0GHz
1.3 dB, BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	Minimum requirement + TT

	6.3F.2 Transmit OFF power
	3.0GHz < f ≤ 5.925GHz
1.8 dB, BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	Minimum requirement + TT

	6.3F.3.2 General ON/OFF time mask
	3.0GHz < f ≤ 5.925GHz
1.8 dB, BW ≤ 100MHz

5.925GHz < f ≤ 7.125GHz
TBD
	OFF Power:
Minimum requirement + TT

ON Power:
Upper limit + TT, Lower limit - TT

	6.3G.1 Minimum output power for Tx Diversity
	Same as 6.3.1 for the sum of power at each of UE antenna connector
	Same as 6.3.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3G.2 Transmit OFF power for Tx Diversity
	Same as 6.3.2 for each antenna
	Same as 6.3.2

Uplink power measurement applies to each Tx antenna connector

	6.3G.3.1 General ON/OFF time mask for Tx Diversity
	ON power:
Same as 6.2G.1
OFF power:
Same as 6.3G.2
	ON power:
Same as 6.2G.1
OFF power:
Same as 6.3G.2

	6.3G.3.2 PRACH time mask for Tx Diversity
	Same as 6.3.3.4 for each antenna
	Same as 6.3.3.4

Uplink power measurement applies to each Tx antenna connector

	6.3G.3.3 SRS time mask for Tx Diversity
	Same as 6.3.3.6 for each antenna
	Same as 6.3.3.6

Uplink power measurement applies to each Tx antenna connector

	6.3G.4.2 Relative power tolerance for Tx Diversity
	Same as 6.3.4.3 for the sum of power at each of UE antenna connector
	Same as 6.3.4.3

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3G.4.3 Aggregate power tolerance for Tx Diversity
	Same as 6.3.4.4 for the sum of power at each of UE antenna connector
	Same as 6.3.4.4

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.4.1 Frequency Error
	15 Hz
	Modulated carrier frequency:
Upper limit + TT, Lower limit – TT

DL power:
REFSENS + TT

	6.4.2.1 Error Vector Magnitude
	For up to 64QAM
0%

For 256QAM
f ≤ 6.0GHz, BW ≤ 100MHz
0.3%, 15dBm < PUL
0.8%, -25dBm < PUL ≤ 15dBm, 
1.1%, -40dBm ≤ PUL ≤ -25dBm
	Minimum requirement + TT

	6.4.2.1a Error Vector Magnitude including symbols with transient period
	Same as 6.4.2.1
	Same as 6.4.2.1

	6.4.2.2 Carrier Leakage
	0.8 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.4.2.3 In-band emissions
	0.8 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.4.2.4 EVM equalizer spectrum flatness
	1.4 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.4.2.5 EVM equalizer spectrum flatness for Pi/2 BPSK
	Same as 6.4.2.4
	Minimum requirement + TT

	6.4A.1.1 Frequency error for CA (2UL CA)
	For inter-band CA: same as 6.4.1 for each CC
	Modulated carrier frequency:
Upper limit + TT, Lower limit – TT

	6.4A.2.1.1 Error Vector Magnitude for CA (2UL CA)
	For up to 64QAM
0%

For 256QAM
 For inter-band CA: same as 6.4.2.1 for each CC
	Minimum requirement + TT

	6.4A.2.2.1 Carrier leakage for CA (2UL CA)
	For inter-band CA: same as 6.4.2.2 for each CC
	Minimum requirement + TT

	6.4A.2.3.1 In-band emissions for CA (2UL CA)
	For inter-band CA: same as 6.4.2.3 for each CC
	Minimum requirement + TT

	6.4C.1 Frequency error for SUL
	Same as 6.4.1
	Minimum requirement + TT

	6.4C.2.1 Error Vector Magnitude for SUL
	Same as 6.4.2.1
	Minimum requirement + TT

	6.4C.2.2 Carrier leakage for SUL
	Same as 6.4.2.2
	Minimum requirement + TT

	6.4C.2.3 In-band emissions for SUL
	Same as 6.4.2.3
	Minimum requirement + TT

	6.4C.2.4 EVM equalizer spectrum flatness for SUL
	Same as 6.4.2.4
	Minimum requirement + TT

	6.4D.1 Frequency error for UL MIMO
	Same as 6.4.1 for each antenna
	Same as 6.4.1

	6.4D.2.1 Error Vector Magnitude for UL MIMO
	Same as 6.4.2.1 for each antenna
	Same as 6.4.2.1

	6.4D.2.2 Carrier leakage for UL MIMO
	Same as 6.4.2.2 for each antenna
	Same as 6.4.2.2

	6.4D.2.3 In-band emissions for UL MIMO
	Same as 6.4.2.3 for each antenna
	Same as 6.4.2.3

	6.4D.2.4 EVM equalizer spectrum flatness for UL MIMO
	Same as 6.4.2.4 for each antenna
	Same as 6.4.2.4

	6.4D.3 Time alignment error for UL MIMO
	25ns
	Minimum Requirement + TT

	6.4D.4 Requirements for Coherent UL MIMO
	FFS
	FFS

	6.4F.1 Frequency Error
	15 Hz
	Modulated carrier frequency:
Upper limit + TT, Lower limit – TT

DL power:
REFSENS + TT

	6.4G.1 Frequency Error for Tx Diversity
	Same as 6.4.1 for each antenna
	Same as 6.4.1

	6.4G.2.2 Carrier Leakage for Tx Diversity
	Same as 6.4.2.2 for each antenna
	Same as 6.4.2.2

	6.4G.2.3 In-band emissions for Tx Diversity
	Same as 6.4.2.3 for each antenna
	Same as 6.4.2.3

	6.4G.2.4 EVM equalizer spectrum flatness for Tx Diversity
	Same as 6.4.2.4 for each antenna
	Same as 6.4.2.4

	6.5.1 Occupied bandwidth
	0 kHz
	Minimum requirement + TT

	6.5.2.2 Spectrum Emission Mask
	1.5 dB, f ≤ 3.0GHz
1.8 dB, 3.0GHz < f ≤ 6.0GHz
	Minimum requirement + TT

	6.5.2.3 Additional spectrum emission mask
	1.5 dB, f ≤ 3.0GHz
1.8 dB, 3.0GHz < f ≤ 6.0GHz
	Minimum requirement + TT

	6.5.2.4.1 NR ACLR
	Absolute requirement
0 dB

Relative requirement
0.8 dB
	Absolute requirement
ACLR Minimum Requirement + TT

Relative requirement
ACLR Minimum Requirement - TT

	6.5.2.4.2 UTRA ACLR
	Same as 6.5.2.4.1
	Same as 6.5.2.4.1

	6.5.3.1 General spurious emissions
	0 dB
	Minimum requirement + TT

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

	6.5.3.3 Additional spurious emissions
	0 dB
	Minimum requirement + TT

	6.5.4 Transmit intermodulation
	0 dB
	CW interferer Minimum Requirement - TT

	6.5A.1.1 Occupied bandwidth for CA (2UL CA)
	For inter-band CA: same as 6.5.1 for each CC
	

	6.5A.2.2.1 Spectrum emission mask for CA (2UL CA)
	For inter-band CA: same as 6.5.2.2 for each CC
	Minimum requirement + TT

	6.5A.2.4.1.1 NR ACLR for CA (2UL CA)
	For inter-band CA: same as 6.5.2.4.1 for each CC
	Same as 6.5.2.4.1

	6.5A.2.4.2.1 UTRA ACLR for CA (2UL CA)
	For inter-band CA: same as 6.5.2.4.2 for each CC
	Same as 6.5.2.4.2

	6.5A.3.1.1 General spurious emissions for CA (2UL CA)
	0 dB
	Minimum requirement + TT

	6.5A.3.2.1	Spurious emissions for UE co-existence for CA (2UL CA)
	0 dB
	Minimum requirement + TT

	6.5A.4.1 Transmit intermodulation for CA (2UL CA)
	0 dB
	CW interferer Minimum Requirement - TT

	6.5C.1 Occupied bandwidth for SUL
	Same as 6.5.1
	Same as 6.5.1

	6.5C.2.2 Spectrum Emission Mask for SUL
	Same as 6.5.2.2
	Same as 6.5.2.2

	6.5C.2.3 Additional spectrum emission mask for SUL
	Same as 6.5.2.3
	Same as 6.5.2.3

	6.5C.2.4.1 NR ACLR for SUL
	Same as 6.5.2.4.1
	Same as 6.5.2.4.1

	6.5C.2.4.2 UTRA ACLR for SUL
	Same as 6.5.2.4.2
	Same as 6.5.2.4.2

	6.5C.3.1 General spurious emissions for SUL
	Same as 6.5.3.1
	Same as 6.5.3.1

	6.5C.3.2 Spurious emission for UE co-existence for SUL
	Same as 6.5.3.2
	Same as 6.5.3.2

	6.5C.3.3 Additional spurious emissions for SUL
	Same as 6.5.3.3
	Same as 6.5.3.3

	6.5C.4 Transmit intermodulation for SUL
	Same as 6.5.4
	Same as 6.5.4

	6.5D.1 Occupied bandwidth for UL MIMO
	Same as 6.5.1 for the sum of power at each of UE antenna connector
	Same as 6.5.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5D.2.2 Spectrum emission mask for UL MIMO
	Same as 6.5.2.2 for the sum of power at each of UE antenna connector
	Same as 6.5.2.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5D.2.3 Additional spectrum emission mask for UL MIMO
	Same as 6.5.2.3 for each antenna
	Same as 6.5.2.3

	6.5D.2.4.1 NR ACLR for UL MIMO
	Same as 6.5.2.4.1 for the sum of power at each of UE antenna connector
	Same as 6.5.2.4.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5D.2.4.2 UTRA ACLR for UL MIMO
	Same as 6.5.2.4.2 for the sum of power at each of UE antenna connector
	Same as 6.5.2.4.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5D.3.1 General spurious emissions for UL MIMO
	Same as 6.5.3.1 for each antenna
	Same as 6.5.3.1

	6.5D.3.2 Spurious emissions for UE co-existence for UL MIMO
	Same as 6.5.3.2 for each antenna
	Same as 6.5.3.2

	6.5D.3.3 Additional spurious emissions for UL MIMO
	Same as 6.5.3.3 for each antenna
	Same as 6.5.3.3

	6.5D.3_1.1 General spurious emissions for UL MIM(Rel-16 onward)
	Same as 6.5.3.1 for the sum of power at each of UE antenna connector
	Same as 6.5.3.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5D.3_1.2 Spurious emissions for UE co-existence for UL MIMO (Rel-16 onward)
	Same as 6.5.3.2 for the sum of power at each of UE antenna connector
	Same as 6.5.3.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5D.3_1.3 Additional spurious emissions for UL MIMO (Rel-16 onward)
	Same as 6.5.3.3 for the sum of power at each of UE antenna connector
	Same as 6.5.3.3

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5D.4 Transmit intermodulation for UL MIMO
	Same as 6.5.4 for each antenna
	Same as 6.5.4

	6.5F.1 Occupied bandwidth for shared spectrum channel access
	Same as 6.5.1 for f ≤ 5.925GHz 

TBD for f > 5.925GHz
	Same as 6.5.1 for f ≤ 5.925GHz 

TBD for f > 5.925GHz

	6.5G.2.3.1 NR ACLR for Tx Diversity
	Same as 6.5.2.4.1 for the sum of power at each of UE antenna connector
	Same as 6.5.2.4.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over both Tx antenna connectors




