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[Start of change]
[bookmark: _Toc336589594][bookmark: _Toc336589595]6.5.2A.1	Error Vector Magnitude (EVM) for CA
[bookmark: _GoBack]6.5.2A.1.0	Minimum conformance requirements
For inter-band carrier aggregation, EVM measurements are evaluated for each component carrier, and for the different modulations schemes, the EVM requirements shall not exceed the values specified in Table 6.5.2.1.3-1, if CA is configured in uplink.
For the intra-band non-contiguous carrier aggregation, EVM measurements are evaluated for each component carrier, and for the different modulations schemes, the EVM requirements shall not exceed the values specified in Table 6.5.2A.1.0-1, if CA is configured in uplink.
For the intra-band contiguous carrier aggregation, EVM measurements are evaluated for each component carrier, and for the different modulations schemes, the EVM requirements shall not exceed the values specified in Table 6.5.2A.1.0-1, if CA is configured in uplink.
Table 6.5.2A.1.0-1: Minimum requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level per CC
	Reference Signal EVM Level

	QPSK or BPSK
	%
	17.5
	17.5

	16QAM
	%
	12.5
	12.5



The normative reference for this requirement is TS 36.101 [2] clause 6.5.2A.1.
6.5.2A.1.1	Error Vector Magnitude (EVM) for CA (intra-band contiguous DL CA and UL CA)
Editor's notes:	The following items are missing or incomplete:
-	Initial conditions (test setup for SCC is FFS, references need update, and test state for CA RF testing is FFS)
-	Test procedure (incomplete, references need update)
-	Message Contents
6.5.2A.1.1.1	Test Purpose
For the intra-band contiguous carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in sub-section 6.5.2.1.
6.5.2A.1.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support intra-band contiguous DL CA and UL CA.
6.5.2A.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5.2A.1.0
When a single component carrier is configured Table 6.5.2.1.4.1-1 apply.
The EVM requirements are according to Table 6.5.2A.1.1.3-1 if CA is configured in uplink.
Table 6.5.2A.1.1.3-1: Minimum requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level per CC
	Reference Signal EVM Level

	QPSK or BPSK
	%
	17.5
	17.5

	16QAM
	%
	12.5
	12.5


 
6.5.2A.1.1.4	Test description
6.5.2A.1.1.4.1		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 CC combinations based on E‑UTRA CA configurations specified in table 5.4.2A.1-1. All of these configurations shall be tested with applicable test parameters for each CA Configuration, and are shown in table 6.5.2A.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5.2A.1.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	NC

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes.
PCC and SCC mapped onto component carriers CC according to the notation: PCC-SCC: CCi-CCj, which means PCC on CCi and SCC on CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous CA band in TS36.508 [7] as above.
	See Table 6.5.1A.1.4.1-1:
PCC-SCC: CC1-CC2 and CC2-CC1

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration
	See Table 6.5.1A.1.4.1-1:

	Test Parameters for CA Configurations

	Config ID
	CA Configuration / NRB_agg
	DL Allocation
(PDCCH on PCC)
	CC
MOD
	UL Allocation

	
	PCC
NRB
Note 1
	SCCs
NRB Note 1
	PCC & SCC RB allocation
	
	NRB_alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	1
	75
	75
	N.A.
	QPSK
	75
	P_75@0
	S_0@0
	-
	-

	2
	75
	75
	
	QPSK
	16
	P_16@0
	S_0@0
	-
	-

	3
	75
	75
	
	QPSK
	16
	P_16@59
	S_0@0
	-
	-

	4
	75
	75
	
	16QAM
	75
	P_75@0
	S_0@0
	-
	-

	5
	75
	75
	
	16QAM
	16
	P_16@0
	S_0@0
	-
	-

	6
	75
	75
	
	16QAM
	16
	P_16@59
	S_0@0
	-
	-

	7
	100
	50
	
	QPSK
	100
	P_100@0
	S_0@0
	-
	-

	8
	100
	50
	
	QPSK
	50
	P_50@0
	S_0@0
	-
	-

	9
	100
	50
	
	QPSK
	50
	P_50@50
	S_0@0
	-
	-

	10
	100
	50
	
	QPSK
	12
	P_12@0
	S_0@0
	-
	-

	11
	100
	50
	
	QPSK
	12
	P_12@88
	S_0@0
	-
	-

	12
	100
	50
	
	16QAM
	100
	P_100@0
	S_0@0
	-
	-

	13
	100
	50
	
	16QAM
	50
	P_50@0
	S_0@0
	-
	-

	14
	100
	50
	
	16QAM
	50
	P_50@50
	S_0@0
	-
	-

	15
	100
	50
	
	16QAM
	12
	P_12@0
	S_0@0
	-
	-

	16
	100
	50
	
	16QAM
	12
	P_12@88
	S_0@0
	-
	-

	17
	50
	100
	
	QPSK
	50
	P_50@0
	S_0@0
	-
	-

	18
	50
	100
	
	QPSK
	12
	P_12@0
	S_0@0
	-
	-

	19
	50
	100
	
	QPSK
	12
	P_12@38
	S_0@0
	-
	-

	20
	50
	100
	
	16QAM
	50
	P_50@0
	S_0@0
	-
	-

	21
	50
	100
	
	16QAM
	12
	P_12@0
	S_0@0
	-
	-

	22
	50
	100
	
	16QAM
	12
	P_12@38
	S_0@0
	-
	-

	23
	100
	100
	
	QPSK
	100
	P_100@0
	S_0@0
	-
	-

	24
	100
	100
	
	QPSK
	18
	P_18@0
	S_0@0
	-
	-

	25
	100
	100
	
	QPSK
	18
	P_18@82
	S_0@0
	-
	-

	26
	100
	100
	
	16QAM
	100
	P_100@0
	S_0@0
	-
	-

	27
	100
	100
	
	16QAM
	18
	P_18@0
	S_0@0
	-
	-

	28
	100
	100
	
	16QAM
	18
	P_18@82
	S_0@0
	-
	-

	Note 1:	CA Configuration Test CC Combination settings are checked separately for each CA Configuration which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-1.



1.	Connect the SS to the UE antenna connectors as shown in TS 36.508[7] Annex A, Figure group A.32 as appropriate.
2.	The parameter settings for the cell are set up according to TS 36.508 [7] 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 H.1 and H.3.0.
4.	The UL Reference Measurement channel is set according to Table 6.5.2A.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause [5.2A.2]. Message contents are defined in clause 6.5.2A.1.1.4.3.
6.5.2A.1.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2A.1.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level.

3.	Measure the EVM and  on PCC using Global In-Channel Tx-Test (Annex E).
4.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is –36.8dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or -36.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz.

5.	Measure the EVM and  on PCC using Global In-Channel Tx-Test (Annex E).
6.5.2A.1.1.4.3	Message contents
FFS.
6.5.2A.1.1.5	Test requirement
The PUSCH EVM derived in E.4.2 shall not exceed 17,5 % for QPSK and BPSK, 12,5% for 16 QAM.

The PUSCH derived in E.4.6.2 shall not exceed [17,5 %] when embedded with data symbols of QPSK and BPSK, [12,5%] for 16 QAM.
6.5.2A.1.1_1	EVM for CA (intra-band contiguous DL CA and UL CA) with UL 64QAM
6.5.2A.1.1_1.1	Test Purpose
Same test purpose as in clause 6.5.2A.1.1.1
6.5.2A.1.1_1.2	Test applicability
This test applies to E-UTRA UE from release 13 and forward that support intra-band contiguous DL CA and UL CA and UL 64QAM.
6.5.2A.1.1_1.3	Minimum conformance requirements
The EVM requirement for 64QAM is according to Table 6.5.2A.1.1_1.3-1 if CA is configured in uplink.
Table 6.5.2A.1.1_1.3-1: Minimum requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level per CC
	Reference Signal EVM Level

	64QAM
	%
	8
	8



6.5.2A.1.1_1.4	Test description
6.5.2A.1.1_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 CC combinations based on E‑UTRA CA configurations specified in table 5.4.2A.1-1. All of these configurations shall be tested with applicable test parameters for each CA Configuration, and are shown in table 6.5.2A.1.1_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5.2A.1.1_1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	NC

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes.
PCC and SCC mapped onto component carriers CC according to the notation: PCC-SCC: CCi-CCj, which means PCC on CCi and SCC on CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous CA band in TS36.508 [7] as above.
	See Table 6.5.1A.1.4.1-1:
PCC-SCC: CC1-CC2 and CC2-CC1

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration
	See Table 6.5.1A.1.4.1-1:

	Test Parameters for CA Configurations

	Config ID
	CA Configuration / NRB_agg
	DL Allocation
(PDCCH on PCC)
	CC
MOD
	UL Allocation

	
	PCC
NRB
Note 1
	SCCs
NRB Note 1
	PCC & SCC RB allocation
	
	NRB_alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	1
	75
	75
	
	64QAM
	75
	P_75@0
	S_0@0
	-
	-

	2
	75
	75
	
	64QAM
	16
	P_16@0
	S_0@0
	-
	-

	3
	75
	75
	
	64QAM
	16
	P_16@59
	S_0@0
	-
	-

	4
	100
	50
	
	64QAM
	100
	P_100@0
	S_0@0
	-
	-

	5
	100
	50
	
	64QAM
	50
	P_50@0
	S_0@0
	-
	-

	6
	100
	50
	
	64QAM
	50
	P_50@50
	S_0@0
	-
	-

	7
	100
	50
	
	64QAM
	12
	P_12@0
	S_0@0
	-
	-

	8
	100
	50
	
	64QAM
	12
	P_12@88
	S_0@0
	-
	-

	9
	50
	100
	
	64QAM
	50
	P_50@0
	S_0@0
	-
	-

	10
	50
	100
	
	64QAM
	12
	P_12@0
	S_0@0
	-
	-

	11
	50
	100
	
	64QAM
	12
	P_12@38
	S_0@0
	-
	-

	12
	100
	100
	
	64QAM
	100
	P_100@0
	S_0@0
	-
	-

	13
	100
	100
	
	64QAM
	18
	P_18@0
	S_0@0
	-
	-

	14
	100
	100
	
	64QAM
	18
	P_18@82
	S_0@0
	-
	-

	Note 1:	CA Configuration Test CC Combination settings are checked separately for each CA Configuration which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-1.



1.	Connect the SS to the UE antenna connectors as shown in TS 36.508[7] Annex A, Figure group A.32 as appropriate.
2.	The parameter settings for the cell are set up according to TS 36.508 [7] 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 H.1 and H.3.0.
4.	The UL Reference Measurement channel is set according to Table 6.5.2A.1.1_1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause [5.2A.2]. Message contents are defined in clause 6.5.2A.1.1_1.4.3.
6.5.2A.1.1_1.4.2	Test procedure
Same test procedure as in clause 6.5.2A.1.1.4.2
6.5.2A.1.1_1.4.3	Message contents
Message contents are according to TS 36.508 [7] subclause 4.6. For SCC configuration there are no additional message contents.
6.5.2A.1.1_1.5	Test requirement
The PUSCH EVM derived in E.4.2 shall not exceed 8% for 64QAM.

The PUSCH derived in E.4.6.2 shall not exceed [8%] for 64QAM.
6.5.2A.1.2	Error Vector Magnitude (EVM) for CA (inter-band DL CA and UL CA)
Editor's notes:	The following items are missing or incomplete:
-	Initial conditions (test setup for SCC is FFS, references need update, and test state for CA RF testing is FFS)

6.5.2A.1.2.1	Test Purpose
For the inter-band carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in sub-section 6.5.2.1.
6.5.2A.1.2.2	Test applicability
This test case applies to all types of E-UTRA UE Release 11 and forward that support inter-band DL CA and UL CA.
6.5.2A.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5.2A.1.0.
6.5.2A.1.2.4	Test description
6.5.2A.1.2.4.1		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 CC combinations based on E‑UTRA CA configurations specified in table 5.4.2A.1-2. All of these configurations shall be tested with applicable test parameters for each CA Configuration, and are shown in table 6.5.2A.1.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5.2A.1.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508 [7] subclause 4.1
	NC

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1 for different CA bandwidth classes.
	Mid range for PCC and SCC

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration
	Lowest NRB for PCC and SCC
Highest NRB for PCC and SCC

	Test Parameters for CA Configurations

	Config ID
	CA Configuration / NRB_agg
	DL Allocation
(PDCCH on PCC)
	CC
MOD
	UL Allocation

	
	PCC
NRB
Note 1
	SCCs
NRB Note 1
	PCC & SCC RB allocation
	
	NRB_alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	1
	6
	25
	N.A.
	QPSK
	9
	P_1@0
	S_8@0
	-
	-

	2
	6
	25
	
	QPSK
	9
	P_1@5
	S_8@17
	-
	-

	3
	6
	25
	
	QPSK
	31
	P_6@0
	S_25@0
	-
	-

	4
	6
	25
	
	16QAM
	9
	P_1@0
	S_8@0
	-
	-

	5
	6
	25
	
	16QAM
	9
	P_1@5
	S_8@17
	-
	-

	6
	6
	25
	
	16QAM
	31
	P_6@0
	S_25@0
	-
	-

	7
	6
	50
	
	QPSK
	13
	P_1@0
	S_12@0
	-
	-

	8
	6
	50
	
	QPSK
	13
	P_1@5
	S_12@38
	-
	-

	9
	6
	50
	
	QPSK
	56
	P_6@0
	S_50@0
	-
	-

	10
	6
	50
	
	16QAM
	13
	P_1@0
	S_12@0
	-
	-

	11
	6
	50
	
	16QAM
	13
	P_1@5
	S_12@38
	-
	-

	12
	6
	50
	
	16QAM
	56
	P_6@0
	S_50@0
	-
	-

	13
	15
	25
	
	QPSK
	12
	P_4@0
	S_8@0
	-
	-

	14
	15
	25
	
	QPSK
	12
	P_4@11
	S_8@17
	-
	-

	15
	15
	25
	
	QPSK
	40
	P_15@0
	S_25@0
	-
	-

	16
	15
	25
	
	16QAM
	12
	P_4@0
	S_8@0
	-
	-

	17
	15
	25
	
	16QAM
	12
	P_4@11
	S_8@17
	-
	-

	18
	15
	25
	
	16QAM
	40
	P_15@0
	S_25@0
	-
	-

	19
	25
	25
	
	QPSK
	16
	P_8@0
	S_8@0
	-
	-

	20
	25
	25
	
	QPSK
	16
	P_8@17
	S_8@17
	-
	-

	21
	25
	25
	
	QPSK
	50
	P_25@0
	S_25@0
	-
	-

	22
	25
	25
	
	16QAM
	16
	P_8@0
	S_8@0
	-
	-

	23
	25
	25
	
	16QAM
	16
	P_8@17
	S_8@17
	-
	-

	24
	25
	25
	
	16QAM
	50
	P_25@0
	S_25@0
	-
	-

	25
	25
	50
	
	QPSK
	20
	P_8@0
	S_12@0
	-
	-

	26
	25
	50
	
	QPSK
	20
	P_8@17
	S_12@38
	-
	-

	27
	25
	50
	
	QPSK
	75
	P_25@0
	S_50@0
	-
	-

	28
	25
	50
	
	16QAM
	20
	P_8@0
	S_12@0
	-
	-

	29
	25
	50
	
	16QAM
	20
	P_8@17
	S_12@38
	-
	-

	30
	25
	50
	
	16QAM
	75
	P_25@0
	S_50@0
	-
	-

	31
	50
	50
	
	QPSK
	24
	P_12@0
	S_12@0
	-
	-

	32
	50
	50
	
	QPSK
	24
	P_12@38
	S_12@38
	-
	-

	33
	50
	50
	
	QPSK
	100
	P_50@0
	S_50@0
	-
	-

	34
	50
	50
	
	16QAM
	24
	P_12@0
	S_12@0
	-
	-

	35
	50
	50
	
	16QAM
	24
	P_12@38
	S_12@38
	-
	-

	36
	50
	50
	
	16QAM
	100
	P_50@0
	S_50@0
	-
	-

	37
	50
	100
	
	QPSK
	30
	P_12@0
	S_18@0
	-
	-

	38
	50
	100
	
	QPSK
	30
	P_12@38
	S_18@82
	-
	-

	39
	50
	100
	
	QPSK
	150
	P_50@0
	S_100@0
	-
	-

	40
	50
	100
	
	16QAM
	30
	P_12@0
	S_18@0
	-
	-

	41
	50
	100
	
	16QAM
	30
	P_12@38
	S_18@82
	-
	-

	42
	50
	100
	
	16QAM
	150
	P_50@0
	S_100@0
	-
	-

	43
	75
	75
	
	QPSK
	32
	P_16@0
	S_16@0
	-
	-

	44
	75
	75
	
	QPSK
	32
	P_16@59
	S_16@59
	-
	-

	45
	75
	75
	
	QPSK
	150
	P_75@0
	S_75@0
	-
	-

	46
	75
	75
	
	16QAM
	32
	P_16@0
	S_16@0
	-
	-

	47
	75
	75
	
	16QAM
	32
	P_16@59
	S_16@59
	-
	-

	48
	75
	75
	
	16QAM
	150
	P_75@0
	S_75@0
	-
	-

	49
	75
	100
	
	QPSK
	34
	P_16@0
	S_18@0
	-
	-

	50
	75
	100
	
	QPSK
	34
	P_16@59
	S_18@82
	-
	-

	51
	75
	100
	
	QPSK
	175
	P_75@0
	S_100@0
	-
	-

	52
	75
	100
	
	16QAM
	34
	P_16@0
	S_18@0
	-
	-

	53
	75
	100
	
	16QAM
	34
	P_16@59
	S_18@82
	-
	-

	54
	75
	100
	
	16QAM
	175
	P_75@0
	S_100@0
	-
	-

	55
	100
	100
	
	QPSK
	36
	P_18@0
	S_18@0
	-
	-

	56
	100
	100
	
	QPSK
	36
	P_18@82
	S_18@82
	-
	-

	57
	100
	100
	
	QPSK
	200
	P_100@0
	S_100@0
	-
	-

	58
	100
	100
	
	16QAM
	36
	P_18@0
	S_18@0
	-
	-

	59
	100
	100
	
	16QAM
	36
	P_18@82
	S_18@82
	-
	-

	60
	100
	100
	
	16QAM
	200
	P_100@0
	S_100@0
	-
	-

	Note 1:	CA Configuration Test CC Combination settings are checked separately for each CA Configuration which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-2.



1.	Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.32 as appropriate.
2.	The parameter settings for the cell are set up according to TS 36.508 [7] 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 H.1 and H.3.0.
4.	The UL RMC is set according to Table 6.5.2A.1.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 6.5.2A.1.2.4.3.
6.5.2A.1.2.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2A.1.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level.

3.	Measure the EVM and  on PCC and SCC using Global In-Channel Tx-Test (Annex E).
4.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is –36.8dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or -36.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz.

5.	Measure the EVM and  on PCC and SCC using Global In-Channel Tx-Test (Annex E).
6.5.2A.1.2.4.3	Message contents
Message contents are according to TS 36.508 [7] subclause 4.6. In test procedure step 2, for SCC configuration there are no additional message contents.
6.5.2A.1.2.5	Test requirement

The PUSCH EVM derived in Annex E.4.2 shall not exceed 17,5 % for QPSK and BPSK, 12,5% for 16 QAM.The PUSCH derived in Annex E.4.6.2 shall not exceed 17,5 % when embedded with data symbols of QPSK and BPSK, 12,5% for 16 QAM.
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Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2 UE Maximum Output Power
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	[bookmark: _Toc350971679]6.2.2_1 Maximum Output Power for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2 for each CC
	

	6.2.2A.2 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.2 for each CC
	

	6.2.2B UE Maximum Output Power for UL-MIMO
	Same as 6.2.2 for each antenna
	

	6.2.2E UE Maximum Output Power for UE category 0
	Same as 6.2.2
	

	6.2.3 Maximum Power Reduction
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.2.3_1 Maximum Power Reduction (MPR) for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.3A.1 Maximum Power Reduction (MPR) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3A.2 Maximum Power Reduction (MPR) for CA (inter-band DL CA and UL CA)
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3A.3 Maximum Power Reduction (MPR) for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3B Maximum Power Reduction (MPR) for UL-MIMO
	Same as 6.2.3 for each antenna
	

	6.2.3_2 Maximum Power Reduction (MPR) for Multi-Cluster PUSCH
	Same as 6.2.3
	

	6.2.4 UE Maximum Output Power with additional requirements
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.2.4_1 Additional Maximum Power Reduction (A-MPR) for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.4A.1 Additional Maximum Power Reduction (A-MPR) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.4 for sum of powers of all CCs
	

	6.2.4B Additional Maximum Power Reduction (A-MPR) for UL-MIMO
	Same as 6.2.4 for each antenna
	

	6.2.5 Configured UE transmitted Output Power
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.2.5_1 Configured UE transmitted Output Power for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.5A.1 Configured UE transmitted Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.5 for each CC
	

	6.2.5A.2 Configured UE transmitted Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.5 for each CC
	

	6.2.5A.3 Configured UE transmitted Output Power for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.2.5 for each CC
	

	6.2.5B Configured UE transmitted output power for UL-MIMO
	Same as 6.2.5 for each antenna
	

	6.3.2 Minimum Output Power
	±1.0 dB, f ≤ 3.0GHz
±1.3 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.3.2A.1 Minimum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.2 for each CC
	

	6.3.2B Minimum Output Power for UL-MIMO
	Same as 6.3.2 for each antenna
	

	6.3.3 Transmission ON/OFF Power
	Transmission OFF Power: ±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz 
	

	6.3.3A.1 UE Transmit OFF power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.3 for each CC
	

	6.3.3A.2 UE Transmit OFF power for CA (inter-band DL CA and UL CA)
	Same as 6.3.3A.1
	

	6.3.3A.3 UE Transmit OFF power for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.3.3 for each CC
	

	6.3.3B UE Transmit OFF power for UL-MIMO
	Same as 6.3.3 for each antenna
	

	6.3.4.1 General ON/OFF time mask
	Transmission ON/OFF Power: ±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.3.4.2 PRACH and SRS time mask
	Transmission ON/OFF Power: ±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.3.4A.1.2 General ON/OFF time mask for CA (inter-band DL CA and UL CA)
	Same as 6.3.4A.1.1
	

	6.3.4A.1.1 General ON/OFF time mask for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.4.1 for each CC
	

	6.3.4A.1.3 General ON/OFF time mask for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.3.4.1 for each CC
	

	6.3.4B.1 General ON/OFF time mask for UL-MIMO
	Same as 6.3.4.1 for each antenna
	

	6.3.5.1 Power Control Absolute power tolerance
	±1.0 dB, f ≤ 3.0GHz
±1.4 dB, 3.0GHz < f ≤ 4.2GHz
	Overall system uncertainty comprises two quantities:
1. Downlink signal level uncertainty
2. Uplink level measurement uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (DL level uncert 2 + UL measurement uncert 2)]
f ≤ 3.0GHz
DL signal level uncert ± 0.7dB
UL meas’t uncert ± 0.7dB

3.0GHz < f ≤ 4.2GHz
DL signal level uncert ± 1.0dB
UL meas’t uncert ± 1.0dB

	6.3.5.2 Power Control
Relative power tolerance
	±0.7 dB
	

	[bookmark: _Toc350971856]6.3.5_1.1 Power Control Absolute power tolerance for HPUE
	±1.0 dB, f ≤ 3.0GHz
	

	6.3.5_1.2 Power Control Relative power tolerance for HPUE
	±0.7 dB
	

	6.3.5A.1.1 Power Control Absolute power tolerance for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.5.1 for each CC
	

	6.3.5A.2.1 Power Control Relative power tolerance for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.5.2 for each CC
	

	6.3.5B.1 Power Control Absolute Power Tolerance for UL- MIMO
	Same as 6.3.5.1 for each antenna
	

	6.3.5B.2 Power Control Relative power tolerance for UL-MIMO
	Same as 6.3.5.2 for each antenna
	

	6.3.5.3 Aggregate power control tolerance
	±0.7 dB
	

	6.3.5_1.3 Aggregate power control tolerance for HPUE
	±0.7 dB
	

	6.3.5A.3.1 Aggregate power control tolerance for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.5.3 for each CC
	

	6.3.5B.3 Aggregate power control tolerance for UL-MIMO
	Same as 6.3.5.3 for each antenna
	

	6.5.1 Frequency Error
	±15 Hz
DL Signal level: ±0.7 dB, f ≤ 3.0GHz
DL Signal level: ±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.5.1A.1 Frequency error for CA (intra-band contiguous DL CA and UL CA)
	TBD
	

	6.5.1B Frequency Error for UL-MIMO
	Same as 6.5.1 for each antenna
DL signal level same as 6.5.1
	

	6.5.2.1 Error Vector Magnitude
	PUSCH: ± 2.5%
PUCCH: ± 2.5%
PRACH: ± 2.5%
	

	6.5.2A.1.1 Error Vector Magnitude (EVM) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.2.1
	

	6.5.2A.1.2 Error Vector Magnitude (EVM) for CA (inter-band DL CA and UL CA)
	Same as 6.5.2.1
	

	6.5.2B.1 Error Vector Magnitude (EVM) for UL- MIMO
	Same as 6.5.2.1 for each antenna
	

	6.5.2.1A PUSCH-EVM with exclusion period
	PUSCH : ± 2.5%
	

	6.5.2.2 Carrier leakage
	±0.8dB
	

	6.5.2A.2.1 Carrier leakage for CA (intra-band contiguous DL CA and UL CA)
	TBD
	

	6.5.2.3 In-band emissions for non allocated RB
	±0.8dB
	

	6.5.2.4 EVM equalizer Spectrum flatness
	±1.4dB
	

	6.5.2A.3.1 In-band emissions for non allocated RB for CA (intra-band contiguous DL CA and UL CA)
	TBD
	

	6.5.2B.1 Error vector magnitude (EVM) for UL-MIMO
	TBD
	

	6.5.2B.2 Carrier leakage for UL-MIMO
	Same as 6.5.2.2 for each antenna
	

	6.5.2B.3 In-band emissions for non allocated RB for UL-MIMO
	Same as 6.5.2.3 for each antenna
	

	6.5.2B.4 EVM equalizer spectrum flatness for UL-MIMO
	Same as 6.5.2.4 for each antenna
	

	6.6.1 Occupied bandwidth
	1.4MHz, 3MHz:   30kHz
5MHz, 10MHz:    100kHz
15MHz, 20MHz:  300kHz
	

	6.6.1A.1 Occupied bandwidth for CA (intra-band contiguous DL CA and UL CA)
	1.4MHz, 3MHz:   30kHz
5MHz, 10MHz:    100kHz
15MHz, 20MHz:  300kHz
20MHz < f ≤ 40MHz:  500kHz
	

	6.6.1A.2 Occupied bandwidth for CA (inter-band DL CA and UL CA)
	Same as 6.6.1 for each CC
	

	6.6.1A.3 Occupied bandwidth for CA (intra-band non-contiguous DL CA and UL CA)
	1.4MHz, 3MHz:   30kHz
5MHz, 10MHz:    100kHz
15MHz, 20MHz:  300kHz
	

	6.6.1B Occupied bandwidth for UL-MIMO
	Same as 6.6.1 for each antenna
	

	6.6.2.1 Spectrum Emission Mask
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.6.2.1_1 Spectrum Emission Mask for Multi-Cluster PUSCH
	Same as 6.6.2.1
	

	6.6.2.1A.1 Spectrum emission mask for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.6.2.1
	

	6.6.2.1A.2 Spectrum Emission Mask for CA (inter-band DL CA and UL CA)
	Same as 6.6.2.1 and 6.6.2.2
	

	6.6.2.1A.3 Spectrum Emission Mask for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.6.2.1
	

	6.6.2.1B Spectrum Emission Mask for UL-MIMO
	Same as 6.6.2.1 for each antenna
	

	6.6.2.2 Additional Spectrum Emission Mask
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.6.2.2A Additional Spectrum Emission Mask for CA
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.6.2.3_2 Adjacent Channel Leakage power Ratio for Multi-Cluster PUSCH
	Same as 6.6.2.3
	

	6.6.2.3 Adjacent Channel Leakage power Ratio
	±0.8 dB
	

	6.6.2.3_1 Adjacent Channel Leakage power Ratio for HPUE
	±0.8 dB
	

	6.6.2.3A.1 Adjacent Channel Leakage power Ratio for CA  (intra-band contiguous DL CA and UL CA)
	±0.8 dB
	

	6.6.2.3A.2 Adjacent Channel Leakage power Ratio for CA (inter-band DL CA and UL CA)
	±0.8 dB
	

	6.6.2.3B Adjacent Channel Leakage power Ratio for UL-MIMO
	Same as 6.6.2.3 for each antenna
	

	6.6.2.4 Additional ACLR requirements
	±0.8 dB
	

	6.6.3.1 Transmitter Spurious emissions
	9kHz < f ≤ 4 GHz: ± 2.0 dB
4 GHz < f ≤ 19 GHz: ± 4.0 dB
	

	6.6.3.1_1 Transmitter Spurious emissions for Multi-Cluster PUSCH
	Same as 6.6.3.1
	

	6.6.3.1A.1 Transmitter Spurious emissions for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.6.3.1
	

	6.6.3.1A.2 Transmitter Spurious emissions for CA (inter-band DL CA and UL CA)
	Same as 6.6.3.1
	

	6.6.3B.1Transmitter Spurious emissions for UL-MIMO
	Same as 6.6.3.1, at each antenna used for transmission
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	6.6.3.2 Spurious emission band UE co-existence
	± 2.0 dB  for results > -60 dBm, f ≤ 3.0GHz
±2.5 dB, 3.0GHz < f ≤ 4.2GHz
± 3.0 dB  for results ≤ -60 dBm, f ≤ 3.0GHz
±3.6 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.6.3.2A.1 Spurious emission band UE co-existence for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.6.3.2
	

	6.6.3.2A.2 Spurious emission band UE co-existence for CA (inter-band DL CA and UL CA)
	Same as 6.6.3.2
	

	6.6.3.3 Additional spurious emissions
	9kHz < f ≤ 4 GHz: ± 2.0 dB

NS-07
769 ≤ f ≤ 775 MHz: ± 1.5 dB
	

	6.6.3.3A.1 Additional spurious emissions for CA (intra-band contiguous DL CA and UL CA)
	9kHz < f ≤ 4 GHz: ± 2.0 dB
	

	6.6.3B.2 Spurious emission band UE co-existence for UL-MIMO
	Same as 6.6.3.2 at each antenna used for transmission
	

	6.6.3B.3 Additional spurious emissions for UL-MIMO
	Same as 6.6.3.3, at each antenna used for transmission
	

	6.7 Transmit intermodulation
	± 2.6 dB, f ≤ 3.0GHz
±3.6 dB, 3.0GHz < f ≤ 4.2GHz
	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]
f ≤ 3.0GHz
Wanted signal setting ± 0.7dB
CW Interferer level ± 1.0dB
Wanted signal meas ± 0.7dB
Intermodulation product  measurement  error ± 0.7dB

3.0GHz < f ≤ 4.2GHz
Wanted signal setting ± 1.0dB
CW Interferer level ± 1.3dB
Wanted signal meas ± 1.0dB
Intermodulation product  measurement  error ± 1.0dB

	6.7A.1 Transmit intermodulation
	Same as 6.7, at each antenna used for transmission
	

	6.8B Time alignment error for UL-MIMO
	±25 ns
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Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)
	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	6.2.2 UE Maximum Output Power
	

f ≤ 3.0GHz
Power class 1: [FFS]
Power class 2: [FFS]
Power class 3: 23dBm ±2 dB
Power class 4: [FFS]

3.0GHz < f ≤ 4.2GHz
Power class 3: 23dBm +2/-3 dB
	


0.7 dB
0.7 dB
0.7 dB
0.7 dB


1.0 dB
	Formula:
Upper limit + TT, Lower limit - TT

Power class 1: [FFS]
Power class 2: [FFS]
Power class 3: 23dBm ±2.7 dB
Power class 4: [FFS]


Power class 3: 23dBm +3.0/-4.0 dB

	6.2.2_1 UE Maximum Output Power for HPUE
	

f ≤ 3.0GHz
Power class 1: 31dBm +2/-3dB
	


0.7dB
	Formula:
Upper limit + TT, Lower limit - TT

Power class 1: 31dBm +2.7/-3.7dB

	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.2A.2 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.2B UE Maximum Output Power for UL-MIMO
	

f ≤ 3.0GHz
Power class 1: [FFS]
Power class 2: [FFS]
Power class 3: 23dBm +2/-3 dB
Power class 4: [FFS]

3.0GHz < f ≤ 4.2GHz
Power class 3: 23dBm +2/-4 dB
	Same as 6.2.2 
	Formula:
Upper limit +TT, Lower limit - TT

Power class 1: [FFS]
Power class 2: [FFS]
Power class 3: 23dBm +2.7/-3.7 dB
Power class 4: [FFS]


Power class 3: 23dBm +3.0/-5.0 dB

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

	6.2.2E UE Maximum Output Power UE category 0
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.3 Maximum Power Reduction
	Power class 3



f ≤ 3.0GHz
QPSK: MPR ≤ 1dB
16QAM: MPR ≤ 1dB
16QAM: MPR ≤ 2dB

3.0GHz < f ≤ 4.2GHz
QPSK: MPR ≤ 1dB
16QAM: MPR ≤ 1dB
16QAM: MPR ≤ 2dB
	




0.7 dB
0.7 dB
0.7 dB


1.0 dB
1.0 dB
1.0 dB
	Formula:
Upper limit + TT,
Lower limit – MPR – TT
Power class 3:

QPSK: 23dBm +2.7 / - 3.7dB
16QAM: 23dBm +2.7 / - 3.7dB
16QAM: 23dBm +2.7 / - 4.7dB


QPSK: 23dBm +3.0 / - 5.0dB
16QAM: 23dBm +3.0 / - 5.0dB
16QAM: 23dBm +3.0 / - 6.0dB

	6.2.3_1 Maximum Power Reduction for HPUE
	Power class 1


f ≤ 3.0GHz
QPSK: MPR ≤ 1dB
16QAM: MPR ≤ 1dB
16QAM: MPR ≤ 2dB
	



0.7 dB
0.7 dB
0.7 dB
	Formula:
Upper limit + TT,
Lower limit – MPR – TT
Power class 1:
QPSK: 31dBm +2.7 / - 4.7dB
16QAM: 31dBm +2.7 / - 4.7dB
16QAM: 31dBm +2.7 / - 5.7dB

	6.2.3_2 UE Maximum Output Power for Multi-Cluster PUSCH
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.3A.1 Maximum Power Reduction (MPR) for CA (intra-band contiguous DL CA and UL CA)
	Power class 3






f ≤ 3.0GHz
MPR = 0dB
MPR = 1dB
MPR = 2dB
MPR = 3dB
MPR = 8.5dB

3.0GHz < f ≤ 4.2GHz
MPR = 0dB
MPR = 1dB
MPR = 2dB
MPR = 3dB
MPR = 8.5dB
	






0.7 dB
0.7 dB
0.7 dB
0.7 dB
0.7 dB



1.0 dB
1.0 dB
1.0 dB
1.0 dB
1.0 dB
	Formula:
Upper limit: +T(PCMAX_H) + TT,
Lower limit: -T(PCMAX_L ) – MPR – TT
PCMAX_H = PPowerClass
PCMAX_L = PPowerClass-MPR
Power class 3:

23dBm +2.7 / - 2.7dB
23dBm +2.7 / - 3.7dB
23dBm +2.7 / - 4.7dB
23dBm +2.7 / - 6.2dB
23dBm +2.7 / - 14.2dB



23dBm +3.0 / - 4.0dB (+2/-3 limit for B42)
23dBm +3.0 / - 4.0dB
23dBm +3.0 / - 5.0dB
23dBm +3.0 / - 6.5dB
23dBm +3.0 / - 14.5dB

	6.2.3A.2 Maximum Power Reduction (MPR) for CA (inter-band DL CA and UL CA)
	Power class 3







f ≤ 3.0GHz
MPR = 0dB
MPR = 1dB
MPR = 2dB
	








0.7 dB
0.7 dB
0.7 dB
	Formula:
Upper limit: +T(PCMAX_H) + TT,
Lower limit: -T(PCMAX_L ) – MPR – TT
PCMAX_H = PPowerClass
PCMAX_L = MIN(linear sum of PPowerClass – MPR c -·TC,c, 23 dBm)
Power class 3:


23dBm +2.7 / - 3.7 dB
23dBm +2.7 / - 3.7 dB
23dBm +2.7 / - 3.7 dB

	6.2.3A.3 Maximum Power Reduction (MPR) for CA (intra-band non-contiguous DL CA and UL CA)
	Power class 3







f ≤ 3.0GHz
MPR = 7 dB
MPR = 12 dB
MPR = 18 dB
	








0.7 dB
0.7 dB
0.7 dB
	Formula:
Upper limit: +T(PCMAX_H) + TT,
Lower limit: -T(PCMAX_L ) – MPR – TT
PCMAX_H = PPowerClass
PCMAX_L = PPowerClass – MPR -·TC dBm)
Power class 3:


23dBm +2.7 / - 12.7 dB
23dBm +2.7 / - 18.7 dB
23dBm +2.7 / - 25.7 dB

	6.2.3B Maximum Power Reduction (MPR) for UL-MIMO
	Same as 6.2.3
	Same as 6.2.3
	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

	6.2.4 UE Maximum Output Power with additional requirements
	For the UE maximum output power modified by MPR and A-MPR, the power limits specified in TS 36.101 [2] clause 6.2.5 apply.

For transmission bandwidths (Figure 5.4.2-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.


Power class 3:


QPSK: MPR ≤ 1dB

16QAM: Depending on the number RB allocated:
16QAM: MPR ≤ 1dB
16QAM: MPR ≤ 2dB

For network signalled value NS_03 , NS_04 (5MHz only), NS_05, to NS_06: A-MPR ≤ 1dB

For network signalled value  NS-04; Depending on the RB_start and RB allocation (10MHz, 15MHz and 20MHz):

For 10MHz
Region A with RB_start=0 – 12: A-MPR ≤ 3dB.

Region B with RB_start=13 – 36 : A-MPR ≤ 2dB.

Region C with RB_start=37 – 49 : A-MPR ≤ 3dB.


For 15MHz

Region A with RB_start=0 – 18: A-MPR ≤ 3dB.

Region B with RB_start=19 – 55 : A-MPR ≤ 2dB.

Region C with RB_start=56 – 74 : A-MPR ≤ 3dB.



For 20MHz
Region A with RB_start=0 – 24: A-MPR ≤ 3dB.

Region B with RB_start=25 – 74 : A-MPR ≤ 2dB.

Region C with RB_start=75 – 99 : A-MPR ≤ 3dB. 

For network signalled value  NS-11; Depending on the RB_start and RB allocation (15MHz and 20MHz):

For 15MHz Fc < 2012.5
Region A with RB_start=0 – 4: A-MPR ≤ 15dB.

Region B with RB_start=5 – 21: A-MPR ≤ 7dB (LCRB=7-50) or ≤ 10dB (LCRB=0-6 & ≥50).

Region C with RB_start=22 – 56: A-MPR ≤ 0dB (LCRB=≤25) or ≤ 6dB (LCRB>25).

Region D with RB_start=57 – 74: A-MPR ≤ 15dB.

For 15MHz Fc = 2012.5
Region A with RB_start=0 – 12: A-MPR ≤ 10dB.

Region B with RB_start=13 – 39: A-MPR ≤ 6dB (LCRB=≥ 30) or ≤ 0dB (LCRB=< 30).

Region C with RB_start=40 – 65: A-MPR ≤ 2dB.

Region D with RB_start=66 – 74: A-MPR ≤ 6.5dB.

For 20MHz
Region A with RB_start=0 – 12: A-MPR ≤ 15dB.

Region B with RB_start=13 – 29: A-MPR ≤ 7dB (LCRB=10-60) or ≤ 10dB (LCRB=1-9 & > 60).

Region C with RB_start=30 – 68: A-MPR ≤ 0dB (LCRB=1-24) or ≤ 7dB (LCRB= ≥ 25).

Region D with RB_start=69 – 99: A-MPR ≤ 15dB.

For network signalled value
NS-20; Depending on the RB_start and RB allocation (5MHZ, 10MHz, 15MHz and 20MHz):

For 5MHz
Region A with RB_start=≤24: A-MPR ≤ 17dB.

Region B with RB_start=0 – 3: A-MPR ≤ 1dB (LCRB=15-19) or ≤ 4dB (LCRB= ≥ 20).

Region C with RB_start=4 – 6: A-MPR ≤ 2dB.

Region D with RB_start=≤24: A-MPR ≤ 0dB.

For 10MHz Fc = 2005
Region A with RB_start=0 – 25: A-MPR ≤ 16dB.

Region B with RB_start=26 – 34: A-MPR ≤ 2dB (LCRB=8-15) or ≤ 5dB (LCRB= > 15).

Region C with RB_start=35 – 49: A-MPR ≤ 6dB.

For 10MHz Fc = 2015
Region A with RB_start=0 – 5: A-MPR ≤ 4dB.

Region B with RB_start=6 – 10: A-MPR ≤ 2dB.

For 15MHz 
Region A with RB_start=0 – 14: A-MPR ≤ 11dB (LCRB=1-9 & 40-5) or ≤ 6dB (LCRB= 10-39).

Region B with RB_start=15 – 24: A-MPR ≤ 1dB (LCRB=24-29) or ≤ 7dB (LCRB=≥30).

Region C with RB_start=25 – 39: A-MPR ≤ 5dB. 

Region D with RB_start=61 – 74: A-MPR ≤ 6dB.

For 20MHz 
Region A with RB_start=0 – 21: A-MPR ≤ 17dB.

Region B with RB_start=22 – 31: A-MPR ≤ 12dB (LCRB=1-9 & 31-75) or ≤ 6dB (LCRB=10-30).

Region C with RB_start=32 – 38: A-MPR ≤ 9dB.

Region D with RB_start=39 – 49: A-MPR ≤ 7dB.

Region E with RB_start=50 – 69: A-MPR ≤ 5dB.

Region F with RB_start=70 – 99: A-MPR ≤ 16dB.
	0.7 dB
	Formula:
Upper limit + TT,
A: Lower limit – TT,
B: (UE Maximum Output Power from 6.2.2) - T(PCMAX) – MPR – TT,
C: (UE Maximum Output Power from 6.2.2) - T(PCMAX) – A-MPR – TT,
D: (UE Maximum Output Power from 6.2.2) - T(PCMAX) – A-MPR – MPR – TT






Power class 3:


Test Requirement Configuration ID versus Formula Above




Network signalled value NS_03:

[A]:	2, 5, 10, 15, 20, 25
[B]:	1, 3, 7
[C]:	9, 14, 19, 24
[D]:	4, 6, 8, 11, 12, 13, 16, 17, 18, 21, 22, 23, 26, 27

Network signalled value NS_04 (5, 10, 15, 20MHz):

[A] 3
[B] 10, 11, 19, 20, 28, 29
[C] 2, 6, 7, 13, 14, 15, 16, 23, 24, 25, 32
[D] 1, 4, 5, 8, 9, 12, 17, 18, 21, 22, 26, 27, 30, 31

Network signalled value NS_05:

[A] 1, 3, 4, 8, 9, 14, 15,
[B] 2, 5, 10, 11, 16, 17
[C] None
[D] 6, 7, 12, 13, 18, 19

Network signalled value NS_06:

[A]:	2, 5, 8, 11, 14, 17
[B]:	1, 3, 4, 6, 7, 9, 10, 12, 13, 15, 16, 18
[C]:	None
[D]:	None

Network signalled value NS_07:

[A]:3, 8, 12
[B]:	7, 9
[C]:	1, 2, 5, 13, 15
[D]:	4, 6, 10, 11, 14, 16

Network signalled value NS_08:

[A]:1, 2, 4, 5, 12
[B]:	3, 6, 11, 13
[C]:	None
[D]:	7, 8, 9, 10, 14, 15, 16, 17

Network signalled value NS_11:

[A]: 5c, 6b, 10c, 11c, 25
[B]:	8b, 12c, 13c, 14c, 17a, 17b, 21a, 21b, 28
[C]:	5a, 5b, 6a, 6c, 10a, 10b, 11, 11b, 15a, 15b, 16a, 16b, 24
[D]: 1a, 1b, 2a, 2b, 3a, 3b, 4a, 4b ,, 7a,7b,7c, 8a, 8c, 9a, 9b,9c, 12a, 12b, 13a, 13b, 14a, 14b, 18a, 18b, 19a, 19b, 20a, 20b, 22a, 22b, 23a, 23b, 26, 27, 29, 30

Network signalled value NS_12:

[A]: 3, 8, 13
[B]: None
[C]: 1, 4, 6, 11
[D]: 2, 5, 7, 9, 10, 12, 14, 15

Network signalled value NS_13:

[A]: None
[B]: 3, 4
[C]: 1
[D]: 2, 5

Network signalled value NS_14:

[A]: None
[B]: 2, 4, 7, 9
[C]: 1, 6
[D]: 3, 5, 8, 10

Network signalled value NS_15:

[A]: 1, 7, 14
[B]: 3, 6, 10, 15, 19, 21, 22, 25
[C]: 12, 13
[D]: 2, 4, 5, 8, 9, 11, 16, 17, 18, 20, 23, 24, 26

Network signalled value NS_20:

[A]: 1b, 1c, 1d, 6b, 7b
[B]:	 2d, 3d, 4d, 5d, 9b
[C]:	 1a, 6a, 7a, 11, 18, 19
[D]: 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, 5a, 5b, 5c, 8a, 8b, 9a, 10a, 11b, 12, 13, 14, 15, 16, 17, 20, 21, 22, 23, 24, 25, 26

	6.2.4_1 Additional Maximum Power Reduction (A-MPR) for HPUE
	For the UE maximum output power modified by MPR and A-MPR, the power limits specified in TS 36.101 [2] clause 6.2.5 apply.

For transmission bandwidths (Figure 5.4.2-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.


Power class 1:


QPSK: MPR ≤ 1dB

16QAM: Depending on the number RB allocated:
16QAM: MPR ≤ 1dB
16QAM: MPR ≤ 2dB
Power class 1:
For network signalled value NS_06: A-MPR 0dB
	0.7dB
	Formula:
Upper limit + TT,
(UE Maximum Output Power from 6.2.2) - T(PCMAX) – A-MPR – MPR – TT

	6.2.4A.1 Additional Maximum Power Reduction (A-MPR) for CA (intra-band contiguous DL CA and UL CA)
	Power class 3:


For network signalled value CA_NS_01: [TBD]


For network signalled value CA_NS_02: [TBD]


For network signalled value CA_NS_03: [TBD]
	Same as 6.2.4
	Formula:
Upper limit: +T(PCMAX_H) + TT,
Lower limit: -T(PCMAX_L )– A-MPR – TT
PCMAX_H = PPowerClass
PCMAX_L = PPowerClass-A-MPR

	6.2.4B Additional Maximum Power Reduction (A-MPR) for UL-MIMO
	Same as 6.2.4
	Same as 6.2.4
	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

	6.2.5 Configured UE transmitted Output Power
	

f ≤ 3.0GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0

3.0GHz < f ≤ 4.2GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	


0.7 dB
0.7 dB
0.7 dB


1.0 dB
1.0 dB
1.0 dB
	Formula:
Upper limit + TT, Lower limit – TT

13 ≤ PCMAX < 18 ± 5.7
8 ≤ PCMAX < 13 ± 6.7
-40 ≤ PCMAX < 8 ± 7.7


13 ≤ PCMAX < 18 ± 6.0
8 ≤ PCMAX < 13 ± 7.0
-40 ≤ PCMAX < 8 ± 8.0

	6.2.5_1 Configured UE transmitted Output Power for HPUE
	

f ≤ 3.0GHz
23 ≤ PCMAX < 33 ± 2.0
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	


0.7 dB
0.7 dB
0.7 dB
0.7 dB
	Formula:
Upper limit + TT, Lower limit – TT

23 ≤ PCMAX < 33 ± 2.7
13 ≤ PCMAX < 18 ± 5.7
8 ≤ PCMAX < 13 ± 6.7
-40 ≤ PCMAX < 8 ± 7.7

	6.2.5A.1 Configured UE transmitted Output Power for CA (intra-band contiguous DL CA and UL CA)
	

f ≤ 3.0GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0

3.0GHz < f ≤ 4.2GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	


0.7 dB
0.7 dB
0.7 dB


1.0 dB
1.0 dB
1.0 dB
	Formula:
Upper limit + TT, Lower limit – TT

13 ≤ PCMAX < 18 ± 5.7
8 ≤ PCMAX < 13 ± 6.7
-40 ≤ PCMAX < 8 ± 7.7


13 ≤ PCMAX < 18 ± 6.0
8 ≤ PCMAX < 13 ± 7.0
-40 ≤ PCMAX < 8 ± 8.0

	6.2.5A.2 Configured UE transmitted Output Power for CA (inter-band DL CA and UL CA)
	

f ≤ 3.0GHz
16 ≤ PCMAX < 20 ± 5.0
11≤ PCMAX < 16 ± 6.0
-40 ≤ PCMAX < 11 ± 7.0
	


0.7 dB
0.7 dB
0.7 dB
	Formula:
Upper limit + TT, Lower limit – TT

16 ≤ PCMAX < 20 ± 5.7
11 ≤ PCMAX < 16 ± 6.7
-40 ≤ PCMAX < 11 ± 7.7

	6.2.5A.3 Configured UE transmitted Output Power for CA (intra-band non-contiguous DL CA and UL CA)
	

f ≤ 3.0GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	


0.7 dB
0.7 dB
0.7 dB
	Formula:
Upper limit + TT, Lower limit – TT

13 ≤ PCMAX < 18 ± 5.7
8 ≤ PCMAX < 13 ± 6.7
-40 ≤ PCMAX < 8 ± 7.7

	6.2.5B Configured UE transmitted output power for UL-MIMO
	

f ≤ 3.0GHz
[16] ≤ PCMAX < [20] ± [5.0]
[11] ≤ PCMAX < [16] ± [6.0]
[-40] ≤ PCMAX < [11] ± [7.0]

3.0GHz < f ≤ 4.2GHz
[16] ≤ PCMAX < [20] ± [5.0]
[11] ≤ PCMAX < [16] ± [6.0]
[-40] ≤ PCMAX < [11] ± [7.0]
	

Same as 6.2.5
	Formula:
Upper limit + TT, Lower limit – TT

[16] ≤ PCMAX < [20] ± [5.7]
[11] ≤ PCMAX < [16] ± [6.7]
[-40] ≤ PCMAX < [11] ± [7.7]


[16] ≤ PCMAX < [20] ± [6.0]
[11] ≤ PCMAX < [16] ± [7.0]
[-40] ≤ PCMAX < [11] ± [8.0]

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

	6.3.2 Minimum Output Power
	
f ≤ 3.0GHz
-40 dBm

3.0GHz < f ≤ 4.2GHz
-40 dBm
	

1.0 dB


1.3 dB
	Formula:
Minimum Requirement + TT
UE min. output power =–39 dBm


UE min. output power =–38.7 dBm

	6.3.2A.1 Minimum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.2
	Same as 6.3.2
	[Same as 6.3.2

	6.3.2B Minimum Output Power for UL-MIMO
	Same as 6.3.2
	Same as 6.3.2
	Same as 6.3.2

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

	6.3.3 Transmission ON/OFF Power
	
f ≤ 3.0GHz
 -50 dBm

3.0GHz < f ≤ 4.2GHz
 -50 dBm
	

1.5 dB


1.8 dB
	Formula:
Minimum Requirement + TT
UE OFF Power  -48.5 dBm


UE OFF Power  -48.2 dBm

	6.3.3A.1 UE Transmit OFF power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.3
	Same as 6.3.3
	Same as 6.3.3

	6.3.3A.2 Transmit OFF Power for CA (inter-band DL CA and UL CA)
	Same as 6.3.3
	Same as 6.3.3
	Same as 6.3.3

	6.3.3A.3 UE Transmit OFF power for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.3.3
	Same as 6.3.3
	Same as 6.3.3

	6.3.3B UE Transmit OFF power for UL-MIMO
	Same as 6.3.3
	Same as 6.3.3
	Same as 6.3.3

Uplink power measurement applies to each Tx antenna connector

	6.3.4.1 General ON/OFF time mask
	



f ≤ 3.0GHz
OFF Power  -50 dBm
ON Power BW dependent

3.0GHz < f ≤ 4.2GHz
OFF Power  -50 dBm
ON Power BW dependent

Transmission ON Power value depends on the test parameters. In the particular test case parameters the ON power measurement has minimum requirements of ±6.0 dB
	




1.5 dB
1.5 dB


1.8 dB
1.8 dB
	Formulae:
OFF Power Minimum Req’t + TT
ON Power Upper limit + TT, Lower limit – TT

UE OFF Power  -48.5 dBm
UE ON Power: Test value ± 7.5 dB


UE OFF Power  -48.2 dBm
UE ON Power: Test value ± 7.8 dB

	6.3.4A.1.1 General ON/OFF time mask for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.4.1 for each CC
	Same as 6.3.4.1
	Same as 6.3.4.1 for each CC

	6.3.4A.1.2 General ON/OFF time mask for CA (inter-band DL CA and UL CA)
	Same as 6.3.4.1
	Same as 6.3.4.1
	Same as 6.3.4.1

	6.3.4A.1.3 General ON/OFF time mask for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.3.4.1 for each CC
	Same as 6.3.4.1
	Same as 6.3.4.1 for each CC

	6.3.4B.1 General ON/OFF time mask for UL-MIMO
	Same as 6.3.4.1
	Same as 6.3.4.1
	Same as 6.3.4.1

Uplink OFF power measurement applies to each Tx antenna connector

Uplink ON power measurement applies to [FFS]

	6.3.4.2 PRACH and SRS time mask
	



f ≤ 3.0GHz
OFF Power  -50 dBm
ON Power BW dependent

3.0GHz < f ≤ 4.2GHz
OFF Power  -50 dBm
ON Power BW dependent

Transmission ON Power value depends on the test parameters. In the particular test case parameters the ON power measurement has minimum requirements of ±6.0 dB
	




1.5 dB
1.5 dB


1.8 dB
1.8 dB
	Formulae:
OFF Power Minimum Req’t + TT
ON Power Upper limit + TT, Lower limit – TT

UE OFF Power  -48.5 dBm
UE ON Power: Test value ± 7.5 dB


UE OFF Power  -48.2 dBm
UE ON Power: Test value ± 7.8 dB

	6.3.5.1 Power Control Absolute power tolerance
	

f ≤ 3.0GHz
Normal conditions ± 9.0 dB
Extreme conditions ± 12.0 dB

3.0GHz < f ≤ 4.2GHz
Normal conditions ± 9.0 dB
Extreme conditions ± 12.0 dB
	


1.0 dB
1.0 dB


1.4 dB
1.4 dB
	Formula:
Upper limit + TT, Lower limit – TT

Normal conditions ± 10.0 dB
Extreme conditions ± 13.0 dB


Normal conditions ± 10.4 dB
Extreme conditions ± 13.4 dB

	6.3.5_1.1 Power Control Absolute power tolerance for HPUE
	

f ≤ 3.0GHz
Normal conditions ± 9.0 dB
Extreme conditions ± 12.0 dB
	


1.0 dB
1.0 dB
	Formula:
Upper limit + TT, Lower limit – TT

Normal conditions ± 10.0 dB
Extreme conditions ± 13.0 dB

	6.3.5_1.2 Power Control Relative power tolerance for HPUE
	Same as 6.3.5.2
	Same as 6.3.5.2
	Same as 6.3.5.2

	6.3.5_1.3 Aggregate power control tolerance for HPUE
	Same as 6.3.5.3
	Same as 6.3.5.3
	Same as 6.3.5.3

	6.3.5A.1.1 Power Control Absolute power tolerance for CA (intra-band contiguous DL CA and UL CA)
	TBD
	Same as 6.3.5.1
	TBD

	6.3.5B.1	Power Control Absolute Power Tolerance for UL- MIMO
	Same as 6.3.5.1
	Same as 6.3.5.1
	Same as 6.3.5.1

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

	6.3.5.2 Power Control Relative power tolerance
	TS 36.101 [2] clause 6.3.5.1

All combinations of PUSCH and PUCCH transitions:

ΔP < 2; ±2.5 dB
2 ≤ ΔP < 3; ±3.0 dB
3 ≤ ΔP < 4; ±3.5 dB
4 ≤ ΔP ≤ 10; ±4.0 dB
10 ≤ ΔP < 15; ±5.0 dB
15 ≤ ΔP; ±6.0 dB
	0.7 dB
	Formula:
Upper limit + TT, Lower limit – TT
All combinations of PUSCH and PUCCH transitions:

ΔP < 2; ±3.2 dB
2 ≤ ΔP < 3; ±3.7 dB
3 ≤ ΔP < 4; ±4.2 dB
4 ≤ ΔP < 10; ±4.7 dB
10 ≤ ΔP < 15; ±5.7 dB
15 ≤ ΔP; ±6.7 dB

	6.3.5.3 Aggregate power control tolerance
	Aggregate power control tolerance within 21 ms:

PUCCH = ±2.5 dB
PUSCH = ±3.5 dB
	0.7 dB
	Formula:
Upper limit + TT, Lower limit - TT
PUCCH = ±3.2 dB
PUSCH = ±4.2 dB

	6.3.5A.2.1 Power Control Relative power tolerance for CA (intra-band contiguous DL CA and UL CA)
	TBD
	Same as 6.3.5.2
	TBD

	6.3.5B.2 Power Control Relative power tolerance for UL-MIMO
	Same as 6.3.5.2
	Same as 6.3.5.2
	Same as 6.3.5.2

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

	6.3.5A.3.1 Aggregate power control tolerance for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.5.3
	Same as 6.3.5.3
	Same as 6.3.5.3

	6.3.5B.3 Aggregate power control tolerance for UL-MIMO
	Same as 6.3.5.3
	Same as 6.3.5.3
	Same as 6.3.5.3

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

	6.5.1 Frequency Error
	



Modulated carrier, f ≤ 4.2GHz
Within 0.1 ppm compared to the received carrier frequency

f ≤ 3.0GHz
DL power: Refsens

3.0GHz < f ≤ 4.2GHz
DL power: Refsens
	




15 Hz



0.7 dB


1.0 dB
	Formulae:
Modulated carrier frequency: Upper limit + TT, Lower limit – TT
DL power: Refsens + TT

Modulated carrier frequency error = (0.1 ppm + 15 Hz)


Refsens +0.7dB


Refsens +1.0dB

	6.5.1A.1 Frequency error for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.1A.1
	Same as 6.5.1A.1
	Same as 6.5.1A.1

	6.5.1A.2 Frequency Error for CA (inter-band DL CA and UL CA)
	Same as 6.5.1A.1 per CC
	Same as 6.5.1A.1 per CC
	Same as 6.5.1A.1 per CC

	6.5.1B Frequency Error for UL-MIMO
	Same as 6.5.1
	Same as 6.5.1
	Same as 6.5.1

	6.5.2.1 Error Vector Magnitude
	EVM limit:
BPSK :17.5 %
QPSK: 17.5 %
16QAM: 12.5 %
	0%
	Formula:
Minimum Requirement + TT

	6.5.2.1A PUSCH-EVM with exclusion period
	EVM limit:
QPSK: 17.5 %
16QAM: 12.5 %
	0%
	Formula:
Minimum Requirement + TT

	6.5.2A.1.1 Error Vector Magnitude (EVM) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2A.1.2 Error Vector Magnitude (EVM) for CA (inter-band DL CA and UL CA)
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2B.1 Error Vector Magnitude (EVM) for UL- MIMO
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

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

	6.5.2.2 Carrier leakage
	For Output power >0 dBm
-25dBc

For -30 dBm ≤ Output power ≤0 dBm
-20dBc

For -40 dBm ≤ Output power < -30 dBm
-10dBc
	0.8dB
	Formula:
Minimum Requirement + TT

	6.5.2.3 In-band emissions for non allocated RB
	For general emissions:

For IQ image:
-25dB

For Carrier leakage:

Output power >0 dBm
-25dBc

-30 dBm ≤ Output power ≤0 dBm
-20dBc

-40 dBm ≤ Output power < -30 dBm
-10dBc
For each evaluated RB, the test requirement is calculated as the higher of PRB – 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage)
	0.8dB
	Formula:
Minimum Requirement + TT

	6.5.2.4 EVM equalizer Spectrum flatness
	Normal conditions.

If (F-FUL_low ≥ [3MHz])&(FUL_high-F≥ [3MHz])  4 dB
else
8 dB

maximum coefficient in Range 1 - the minimum coefficient in Range 2
5 dB
the maximum coefficient in Range 2 - the minimum coefficient in Range
7 dB
Extreme conditions:

If (F-FUL_low ≥ [5MHz])&(FUL_high-F≥ [5MHz])  4 dB
else
12 dB

maximum coefficient in Range 1 - the minimum coefficient in Range 2
6 dB
the maximum coefficient in Range 2 - the minimum coefficient in Range
10 dB
	1.4dB
	Formula:
Minimum Requirement + TT

	6.5.2A.2.1 Carrier leakage for CA (intra-band contiguous DL CA and UL CA)
	TBD
	TBD
	TBD

	6.5.2A.3.1 In-band emissions for non allocated RB for CA (intra-band contiguous DL CA and UL CA)
	TBD
	TBD
	TBD

	6.5.2B.1 Error vector magnitude (EVM) for UL-MIMO
	TBD
	TBD
	TBD

	6.5.2B.2 Carrier leakage for UL-MIMO
	Same as 6.5.2.2
	Same as 6.5.2.2
	Same as 6.5.2.2

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

	6.5.2B.3 In-band emissions for non allocated RB for UL-MIMO
	Same as 6.5.2.3
	Same as 6.5.2.3
	Same as 6.5.2.3

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

	6.5.2B.4 EVM equalizer spectrum flatness for UL-MIMO
	Same as 6.5.2.4
	Same as 6.5.2.4
	Same as 6.5.2.4

	6.6.1 Occupied bandwidth
	For 1.4 MHz channel bandwidth:
Occupied channel bandwidth = 1.4 MHz

For 3.0 MHz channel bandwidth:
Occupied channel bandwidth = 3.0 MHz

For 5 MHz channel bandwidth:
Occupied channel bandwidth = 5 MHz

For 10 MHz channel bandwidth:
Occupied channel bandwidth = 10 MHz

For 15 MHz channel bandwidth:
Occupied channel bandwidth = 15 MHz

For 20 MHz channel bandwidth:
Occupied channel bandwidth = 20 MHz
	0kHz
	Formula:
Minimum Requirement + TT

	6.6.1A.1 Occupied bandwidth for CA (intra-band contiguous DL CA and UL CA)
	For 13 MHz channel bandwidth:
Occupied channel bandwidth =[13] MHz

For 15 MHz channel bandwidth:
Occupied channel bandwidth =[15] MHz

For 20 MHz channel bandwidth:
Occupied channel bandwidth =[20] MHz

For 35 MHz channel bandwidth:
Occupied channel bandwidth =[35] MHz

For 40 MHz channel bandwidth:
Occupied channel bandwidth =[40] MHz
	Same as 6.6.1
	Same as 6.6.1

	6.6.1A.2 Occupied bandwidth for CA (inter-band DL CA and UL CA)
	Same as 6.6.1 per CC
	Same as 6.6.1 per CC
	Same as 6.6.1 per CC

	6.6.1A.3
	Same as 6.6.1 for each CC
	Same as 6.6.1
	Same as 6.6.1 for each CC

	6.6.1B Occupied bandwidth for UL-MIMO
	Same as 6.6.1
	Same as 6.6.1
	Same as 6.6.1

	6.6.2.1 Spectrum Emission Mask
	For 1.4 MHz BW:
-10 dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 3 MHz BW:
-13 dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 5 MHz BW:
-15dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 10 MHz BW:
-18dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 15 MHz BW:
-20dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 20 MHz BW:
-21dBm / 30kHz
-25dBm to -10dBm / 1MHz
	All cases:

f ≤ 3.0GHz
1.5dB 

3.0GHz < f ≤ 4.2GHz
1.8dB
	Formula:
Minimum Requirement + TT

Note: The Test Tolerance would be 0dB for ΔfOOB ≥ 2 x Channel Bandwidth, but taking into account the filter position, the Test requirements specified all have ΔfOOB < 2 x Channel Bandwidth

	6.6.2.1_1 Spectrum Emission Mask for Multi-Cluster PUSCH
	Same as 6.6.2.1
	Same as 6.6.2.1
	Same as 6.6.2.1

	6.6.2.1A.1 Spectrum emission mask for CA (intra-band contiguous DL CA and UL CA)
	For 24.95 MHz BW:
-22 dBm / 30kHz
-25 dBm to - 10 dBm / 1 MHz
For 29.9 MHz BW:
-22.5 dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 30 MHz BW:
-22.5 dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 34.85 MHz BW:
-23.5dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 39.8 MHz BW:
-24dBm / 30kHz
-25dBm to -10dBm / 1MHz
	Same as 6.6.2.1
	Same as 6.6.2.1

	6.6.2.1A.2 Spectrum emission mask for CA (inter-band DL CA and UL CA)
	Same as 6.6.2.1 per CC
	Same as 6.6.2.1 per CC
	Same as 6.6.2.1 per CC

	6.6.2.1A.3 Spectrum Emission Mask for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.6.2.1 for each CC
	Same as 6.6.2.1
	Same as 6.6.2.1 for each CC

	6.6.2.1B Spectrum Emission Mask for UL-MIMO
	Same as 6.6.2.1
	Same as 6.6.2.1
	Same as 6.6.2.1

	6.6.2.2 Additional Spectrum Emission Mask
	For 1.4 MHz BW:
NS_03, NS_04
-10 dBm / 30 kHz
-25 dBm to -13 dBm / 1MHz

NS_06 or NS_07
-13 dBm / 30 kHz
-13 dBm / 100 kHz
-25 dBm to -13 dBm / 1MHz

For 3 MHz BW:
NS_03, NS_04
-13 dBm / 30 kHz
-25 dBm to -13 dBm / 1 MHz

NS_06 or NS_07
-13 dBm / 30 kHz
-13 dBm / 100kHz
-25 dBm to -13 dBm / 1 MHz

For 5 MHz BW:
NS_03, NS_04
-15 dBm / 30 kHz
-25 dBm to -13 dBm / 1 MHz

NS_06 or NS_07
-15 dBm / 30 kHz
-13 dBm / 100 kHz
-25 dBm to -13 dBm / 1 MHz

For 10 MHz BW:
NS_03, NS_04,
-18 dBm / 30 kHz
-25 dBm to - 13dBm / 1 MHz

NS_06 or NS_07
-18 dBm / 30 kHz
-13 dBm / 100 kHz
-25 dBm to - 13dBm / 1 MHz

For 15 MHz BW:
NS_03, NS_04
-20 dBm / 30kHz
-25 dBm to -13 dBm / 1 MHz

For 20 MHz BW:
NS_03, NS_04
-21 dBm / 30 kHz
-25 dBm to -13 dBm / 1 MHz
	All cases:

f ≤ 3.0GHz
1.5dB 

3.0GHz < f ≤ 4.2GHz
1.8dB
	Formula:
Minimum Requirement + TT

Note: The Test Tolerance would be 0dB for ΔfOOB ≥ 2 x Channel Bandwidth, but taking into account the filter position, the Test requirements specified all have ΔfOOB < 2 x Channel Bandwidth

	6.6.2.2A Additional Spectrum Emission Mask for CA
	For network signalled value CA_NS_04: 
-21dBm/30kHz to -22.5dBm/kHz, BW-dependent, for 0-1MHz
-13dBm/1MHz for 1MHz-5.5MHz
-25dBm/1MHz beyond 5.5MHz 
	Same as 6.6.2.2
	Same as 6.6.2.2

	6.6.2.2B Additional Spectrum Emission Mask for UL-MIMO
	Same as 6.6.2.2
	Same as 6.6.2.2
	Same as 6.6.2.2

	6.6.2.3 Adjacent Channel Leakage power Ratio
	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.

E-UTRA ACLR:
30 dB

UTRA ACLR:
33 dB for UTRA ACLR 1
36 dB for UTRA ACLR 2
	0 dB





0.8 dB


0.8 dB
0.8 dB
	Formula:
ACLR Minimum Requirement + TT

Formula:
ACLR Minimum Requirement - TT
E-UTRA ACLR:
29.2 dB

UTRA ACLR:
32.2 dB for UTRA ACLR 1
35.2 dB for UTRA ACLR 2

	6.6.2.3_1 Adjacent Channel Leakage power Ratio for HPUE
	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.

E-UTRA ACLR:
37 dB
	0dB





0.8dB
	Formula:
ACLR Minimum Requirement + TT

Formula:
ACLR Minimum Requirement - TT
E-UTRA ACLR:
36.2 dB

	6.6.2.3_2 Adjacent Channel Leakage power Ratio for Multi-Cluster PUSCH
	Same as 6.6.2.3
	Same as 6.6.2.3
	Same as 6.6.2.3

	6.6.2.3A.1 Adjacent Channel Leakage power Ratio for CA (intra-band contiguous DL CA and UL CA)
	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.


UTRA ACLR:
33 dB for UTRA ACLR 1
36 dB for UTRA ACLR 2

E-UTRA ACLR:
30 dB
	0 dB






0.8 dB
0.8 dB


0.8 dB
	Formula:
ACLR Minimum Requirement + TT

Formula:
ACLR Minimum Requirement - TT

UTRA ACLR:
32.2 dB for UTRA ACLR 1
35.2 dB for UTRA ACLR 2

E-UTRA ACLR:
29.2 dB

	6.6.2.3A.2 Adjacent Channel Leakage power Ratio for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.6.2.3 per component carrier
	Same as 6.6.2.3 per component carrier
	Same as 6.6.2.3 per component carrier

	6.6.2.3B Adjacent Channel Leakage power Ratio for UL-MIMO
	Same as 6.6.2.3
	Same as 6.6.2.3
	Same as 6.6.2.3

	6.6.2.4 Additional ACLR requirements
	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.





E-UTRA ACLR:
43 dB for UTRA ACLR 2
	0 dB








0.8 dB
	Formula:
ACLR Minimum Requirement + TT



Formula:
ACLR Minimum Requirement – TT

 E-UTRA ACLR:
42.2 dB for UTRA ACLR 2

	6.6.3.1 Transmitter Spurious emissions
	9 kHz  f < 150 kHz:
-36dBm / 1kHz
150 kHz  f < 30 MHz:
-36dBm / 10kHz
30 MHz  f < 1 GHz:
-36dBm / 100kHz
1 GHz  f < 12.75 GHz:
-30dBm / 1MHz
12.75 GHz ≤ f < 19 GHz:
-30dBm / 1MHz
	0 dB
	Formula:
Minimum Requirement + TT

	6.6.3.1_1Transmitter Spurious emissions for Multi-Cluster PUSCH
	Same as 6.6.3.1
	Same as 6.6.3.1
	Formula:
Minimum Requirement + TT

	6.6.3.1A.1 Transmitter Spurious emissions for CA (intra-band contiguous DL CA and UL CA)
	TBD
	Same as 6.6.3.1
	TBD

	6.6.3.1A.2 Transmitter Spurious emissions for CA (inter-band DL CA and UL CA)
	Same as 6.6.3.1 per CC
	Same as 6.6.3.1 per CC
	Same as 6.6.3.1 per CC

	6.6.3B.1Transmitter Spurious emissions for UL-MIMO
	Same as 6.6.3.1
	Same as 6.6.3.1
	Formula:
Minimum Requirement + TT

	6.6.3.2 Spurious emission band UE co-existence
	-35 dBm / 6.25kHz

-36 dBm / 100kHz

-41 dBm / 300kHz

-37 dBm / 1MHz
-40 dBm / 1MHz
-50 dBm / 1MHz

Frequencies as detailed in core requirement
	0 dB
	Formula:
Minimum Requirement + TT

	6.6.3.2A.1 Spurious emission band UE co-existence for CA (intra-band contiguous DL CA and UL CA)
	TBD
	TBD
	TBD

	6.6.3.3 Additional spurious emissions
	NS_05
1884.5MHz  f  1915.7MHz:
-41dBm / 300kHz
NS_07
769MHz ≤ f ≤ 775MHz
-57dBm / 6.25kHz
NS_08
860MHz ≤ f ≤ 895MHz
-40dBm / 1MHz
NS_09
1475.9MHz ≤ f ≤ 1510.9MHz
-35dBm / 1MHz
	

0 dB


1.5dB

0 dB


0 dB
	Formula:
Minimum Requirement + TT
-41dBm / 300kHz


 -55.5 dBm / 6.25kHz


-40dBm / 1MHz


-35dBm / 1MHz

	6.6.3.3A.1 Additional spurious emissions for CA (intra-band contiguous DL CA and UL CA)
	

CA_NS_01
E-UTRA band 34:
-50dBm / 1MHz
1884.5MHz  f  1915.7MHz:
-41dBm / 300kHz

CA_NS_02
E-UTRA band 33:
-50dBm / 1MHz
E-UTRA band 34:
-50dBm / 1MHz


CA_NS_03
E-UTRA band 34:
-50dBm / 1MHz
E-UTRA band 39:
-50dBm / 1MHz
	



0 dB

0 dB



0 dB

0 dB




0 dB

0 dB
	Formula:
Minimum Requirement + TT


-50 MHz / 1MHz

-41 dBm / 300kHz



-50 MHz / 1MHz

-50 MHz / 1MHz




-50 MHz / 1MHz

-50 MHz / 1MHz

	6.6.3B.2 Spurious emission band UE co-existence for UL-MIMO
	Same as 6.6.3.2
	Same as 6.6.3.2
	Formula:
Minimum Requirement + TT

	6.6.3B.3 Additional spurious emissions for UL-MIMO
	Same as 6.6.3.3
	Same as 6.6.3.3
	Formula:
Minimum Requirement + TT

	6.7 Transmit intermodulation
	Intermodulation Product
5MHz		-29 dBc
10MHz	 -35 dBc
CW Interferer level = -40 dBc
	0 dB
	Formula: CW interferer Minimum Requirement– TT

Intermod Products limits remain unchanged.

CW interferer level = -40 dBc

	6.7A.1 Transmit intermodulation
	Same as 6.7
	Same as 6.7
	Same as 6.7

	6.7B Transmit intermodulation for UL-MIMO
	Same as 6.7
	Same as 6.7
	Same as 6.7

	6.8B Time alignment error for UL-MIMO
	The Time Alignment Error (TAE) shall not exceed 130 ns
	25 ns
	Formula:
Minimum Requirement+ TT



[End of change]
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