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<< Unchanged sections omitted >>
[bookmark: _Toc21026404][bookmark: _Toc27743657][bookmark: _Toc36196801][bookmark: _Toc36197493][bookmark: _Toc43898158][bookmark: _Toc52550649][bookmark: _Toc58952354][bookmark: _Toc68098109][bookmark: _Toc68098382][bookmark: _Toc68360512]6.2.3	UE maximum output power with additional requirements
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS.
· Multiband relaxation is not considered in test requirements
· Measurment with modifiedMPRbehavior is FFS. 
· Test description and Test requirements subsections for NS 202 and NS 203 are incomplete
6.2.3.1	Test purpose
Additional spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction A-MPR is allowed for the output power.
6.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward. 
6.2.3.3	Minimum conformance requirements
[bookmark: _Hlk525762051]6.2.3.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band (the IE field freqBandIndicatorNR) and an associated value of additionalSpectrumEmission in the relevant RRC information elements
To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in subclause 6.2.1.1.3. Unless stated otherwise, an A-MPR of 0 dB shall be used. 
Table 6.2.3.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. The mapping of NR frequency band numbers and values of and the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.3.1-2. Unless otherwise stated, the allowed total back off is maximum of A-MPR and MPR specified in subclause 6.2.2. 
[bookmark: _Hlk516051685]Table 6.2.3.3.1-1: Additional maximum power reduction (A-MPR)
	Network Signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_200
	
	
	
	
	N/A

	NS_201
	6.5.3.3.3
	n258
	
	
	6.2.3.2

	NS_202
	6.5.3.2.3
	n257, n258
	
	
	6.2.3.3.3

	NS_203
	6.5.3.2.4
	n258
	
	
	6.2.3.3.4

	NOTE:	NS_201 is obsolete, the associated additional spurious emission requirements are 
not applicable.



Table 6.2.3.3.1-2: Mapping of Network Signalling label
	NR Band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n257
	NS_200
	NS_202
	NS_202
	NS_203
	
	
	
	

	n258
	NS_200
	NS_2012
	
	
	
	
	
	

	n260
	NS_200
	
	
	
	
	
	
	

	n261
	NS_200
	
	
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in sub-clause 6.3.2 of TS 38.331 [19].
NOTE 2: NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.1.
6.2.3.3.2	Void
6.2.3.3.2.1	Void
For power class 1, A-MPR for NS_201 shall be 9 dB.
Table 6.2.3.3.2.1-1: Void

6.2.3.3.2.2	Void
6.2.3.3.2.3	Void
6.2.3.3.3	A-MPR for NS_202
6.2.3.3.3.1	A-MPR for NS_202 for power class 1
For power class 1, A-MPR for NS_202 shall be 11.0 dB.
6.2.3.3.3.2	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.
6.2.3.3.3.3	A-MPR for NS_202 for power class 3
For power class 3, A-MPR for NS_202 shall be 1.0 dB.
6.2.3.3.3.4	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.
6.2.3.3.4	A-MPR for NS_203
6.2.3.3.4.1	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.
6.2.3.3.4.2	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.
6.2.3.3.4.3	A-MPR for NS_203 for power class 3
For power class 3, A-MPR for NS_203 shall be 0 dB.
6.2.3.3.4.4	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
<< Unchanged sections omitted >>
[bookmark: _Toc21026409][bookmark: _Toc27743663][bookmark: _Toc36196807][bookmark: _Toc36197499][bookmark: _Toc43898164][bookmark: _Toc52550655][bookmark: _Toc58952370][bookmark: _Toc68098111][bookmark: _Toc68098384][bookmark: _Toc68360514]6.2A	Transmit power for CA
[bookmark: _Toc21026410][bookmark: _Toc27743664][bookmark: _Toc36196808][bookmark: _Toc36197500][bookmark: _Toc43898165][bookmark: _Toc52550656][bookmark: _Toc58952371][bookmark: _Toc68098112][bookmark: _Toc68098385][bookmark: _Toc68360515]6.2A.1	UE maximum output power for CA
6.2A.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.
Power class 3 is default power class.
[bookmark: _Toc21026412][bookmark: _Toc27743666][bookmark: _Toc36196810][bookmark: _Toc36197502][bookmark: _Toc43898167][bookmark: _Toc52550658][bookmark: _Toc58952373][bookmark: _Toc68098113][bookmark: _Toc68098386][bookmark: _Toc68360516]6.2A.1.1	UE maximum output power - EIRP and TRP for CA
<< Unchanged sections omitted >>
[bookmark: _Toc21026563][bookmark: _Toc27743807][bookmark: _Toc36196976][bookmark: _Toc36197668][bookmark: _Toc43898333][bookmark: _Toc52550824][bookmark: _Toc58952539][bookmark: _Toc68098194][bookmark: _Toc68098467][bookmark: _Toc68360597]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.
6.3D.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.
6.3D.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.3D.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



6.3D.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
<< Unchanged sections omitted >>
[bookmark: _Toc36197005][bookmark: _Toc36197697][bookmark: _Toc43898362][bookmark: _Toc52550854][bookmark: _Toc58952569][bookmark: _Toc68098220][bookmark: _Toc68098493][bookmark: _Toc68360623]6.4A.2.2	Carrier leakage for CA
[bookmark: _Toc21026589][bookmark: _Toc27743833][bookmark: _Toc36197006][bookmark: _Toc36197698][bookmark: _Toc43898363][bookmark: _Toc52550855][bookmark: _Toc58952570][bookmark: _Toc68098221][bookmark: _Toc68098494][bookmark: _Toc68360624]6.4A.2.2.0	Minimum conformance requirements
6.4A.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).
6.4A.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



6.4A.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



6.4A.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



6.4A.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



[bookmark: _Toc21026595][bookmark: _Toc27743839][bookmark: _Toc36197012][bookmark: _Toc36197704][bookmark: _Toc43898369][bookmark: _Toc52550861][bookmark: _Toc58952576][bookmark: _Toc68098222][bookmark: _Toc68098495][bookmark: _Toc68360625]6.4A.2.2.1	Carrier leakage for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Test procedure is incomplete due to power window is TBD
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.1.1	Test purpose
<< Unchanged sections omitted >>
[bookmark: _Toc43898376][bookmark: _Toc52550868][bookmark: _Toc58952583][bookmark: _Toc68098229][bookmark: _Toc68098502][bookmark: _Toc68360632]6.4A.2.3	In-band emissions for CA
[bookmark: _Toc27743843][bookmark: _Toc36197016][bookmark: _Toc36197708][bookmark: _Toc43898377][bookmark: _Toc52550869][bookmark: _Toc58952584][bookmark: _Toc68098230][bookmark: _Toc68098503][bookmark: _Toc68360633]6.4A.2.3.0	Minimum conformance requirements
6.4A.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.
6.4A.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 5.3.1-1).
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.



6.4A.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 5.3.1-1).
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.



6.4A.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 5.3.1-1).
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.



6.4A.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 5.3.1-1).
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: _Toc27743849][bookmark: _Toc36197022][bookmark: _Toc36197714][bookmark: _Toc43898383][bookmark: _Toc52550875][bookmark: _Toc58952590][bookmark: _Toc68098231][bookmark: _Toc68098504][bookmark: _Toc68360634]6.4A.2.3.1	In-band emissions for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
<< Unchanged sections omitted >>
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
6.4D.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.
6.4D.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.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.
6.4D.3.4	Test description
6.4D.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.
6.4D.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.
6.4D.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.
6.4D.3.5	Test requirement
<< 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.
7.3.4.1	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.
7.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
7.3.4.3	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.
7.3.4.4	Test description
7.3.4.4.1	Initial conditions
Same initial conditions as in clause 7.3.2.4.1 except that only normal condition is tested.
7.3.4.4.2	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.
7.3.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
7.3.4.5	Test requirement
The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.5.
<< End of changes >>
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