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6.5.2A.1.2_1
Error Vector Magnitude (EVM) for CA (inter-band DL CA and UL CA) for UL 64QAM
6.5.2A.1.2_1.1
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_1.2
Test applicability

This test case applies to all types of E-UTRA UE Release 13 and forward that support inter-band DL CA and UL CA and UL 64QAM.

This test case also applies to all types of E-UTRA UE release 14 and forward that support uplink LAA.

6.5.2A.1.2_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.1.2_1.3-1: Minimum requirements for Error Vector Magnitude
	Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	64QAM
	%
	8
	8


6.5.2A.1.2_1.4
Test description

6.5.2A.1.2_1.4.1
Initial conditions

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

The initial test configurations consist of environmental conditions, test frequencies, 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_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.1.2_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
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 for this test
	64QAM
	1
	P_1@0
	S_0@0
	-
	-

	2
	6
	25
	
	64QAM
	1
	P_1@5
	S_0@0
	-
	-

	3
	6
	25
	
	64QAM
	6
	P_6@0
	S_0@0
	-
	-

	4
	6
	50
	
	64QAM
	1
	P_1@0
	S_0@0
	-
	-

	5
	6
	50
	
	64QAM
	1
	P_1@5
	S_0@0
	-
	-

	6
	6
	50
	
	64QAM
	6
	P_6@0
	S_0@0
	-
	-

	7
	15
	25
	
	64QAM
	4
	P_4@0
	S_0@0
	-
	-

	8
	15
	25
	
	64QAM
	4
	P_4@11
	S_0@0
	-
	-

	9
	15
	25
	
	64QAM
	15
	P_15@0
	S_0@0
	-
	-

	10
	25
	6
	
	64QAM
	8
	P_8@0
	S_0@0
	-
	-

	11
	25
	6
	
	64QAM
	8
	P_8@17
	S_0@0
	-
	-

	12
	25
	6
	
	64QAM
	25
	P_25@0
	S_0@0
	-
	-

	13
	25
	15
	
	64QAM
	8
	P_8@0
	S_0@0
	-
	-

	14
	25
	15
	
	64QAM
	8
	P_8@17
	S_0@0
	-
	-

	15
	25
	15
	
	64QAM
	25
	P_25@0
	S_0@0
	-
	-

	16
	25
	25
	
	64QAM
	8
	P_8@0
	S_0@0
	-
	-

	17
	25
	25
	
	64QAM
	8
	P_8@17
	S_0@0
	-
	-

	18
	25
	25
	
	64QAM
	25
	P_25@0
	S_0@0
	-
	-

	19
	25
	50
	
	64QAM
	8
	P_8@0
	S_0@0
	-
	-

	20
	25
	50
	
	64QAM
	8
	P_8@17
	S_0@0
	-
	-

	21
	25
	50
	
	64QAM
	25
	P_25@0
	S_0@0
	-
	-

	22
	50
	6
	
	64QAM
	12
	P_12@0
	S_0@0
	-
	-

	23
	50
	6
	
	64QAM
	12
	P_12@38
	S_0@0
	-
	-

	24
	50
	6
	
	64QAM
	50
	P_50@0
	S_0@0
	-
	-

	25
	50
	25
	
	64QAM
	12
	P_12@0
	S_0@0
	-
	-

	26
	50
	25
	
	64QAM
	12
	P_12@38
	S_0@0
	-
	-

	27
	50
	25
	
	64QAM
	50
	P_50@0
	S_0@0
	-
	-

	28
	50
	50
	
	64QAM
	12
	P_12@0
	S_0@0
	-
	-

	29
	50
	50
	
	64QAM
	12
	P_12@38
	S_0@0
	-
	-

	30
	50
	50
	
	64QAM
	50
	P_50@0
	S_0@0
	-
	-

	31
	50
	100
	
	64QAM
	12
	P_12@0
	S_0@0
	-
	-

	32
	50
	100
	
	64QAM
	12
	P_12@38
	S_0@0
	-
	-

	33
	50
	100
	
	64QAM
	50
	P_50@0
	S_0@0
	-
	-

	34
	75
	75
	
	64QAM
	16
	P_16@0
	S_0@0
	-
	-

	35
	75
	75
	
	64QAM
	16
	P_16@59
	S_0@0
	-
	-

	36
	75
	75
	
	64QAM
	75
	P_75@0
	S_0@0
	-
	-

	37
	75
	100
	
	64QAM
	16
	P_16@0
	S_0@0
	-
	-

	38
	75
	100
	
	64QAM
	16
	P_16@59
	S_0@0
	-
	-

	39
	75
	100
	
	64QAM
	75
	P_75@0
	S_0@0
	-
	-

	40
	100
	50
	
	64QAM
	18
	P_18@0
	S_0@0
	-
	-

	41
	100
	50
	
	64QAM
	18
	P_18@82
	S_0@0
	-
	-

	42
	100
	50
	
	64QAM
	100
	P_100@0
	S_0@0
	-
	-

	43
	100
	75
	
	64QAM
	18
	P_18@0
	S_0@0
	-
	-

	44
	100
	75
	
	64QAM
	18
	P_18@82
	S_0@0
	-
	-

	45
	100
	75
	
	64QAM
	100
	P_100@0
	S_0@0
	-
	-

	46
	100
	100
	
	64QAM
	18
	P_18@0
	S_0@0
	-
	-

	47
	100
	100
	
	64QAM
	18
	P_18@82
	S_0@0
	-
	-

	48
	100
	100
	
	64QAM
	100
	P_100@0
	S_0@0
	-
	-

	X+1
	75
	25
	
	64QAM
	16
	P_16@0
	S_0@0
	-
	-

	X+2
	75
	25
	
	64QAM
	16
	P_16@0
	S_0@0
	-
	-

	X+3
	75
	25
	
	64QAM
	75
	P_16@59
	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.1-2. 

Note 2:
The frequencies of PCC and SCC shall be switched and tested in each configuration.


Table 6.5.2A.1.2_1.4.1-2: Test Configuration Table for Uplink LAA CA

	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 RB Allocation (LCRB @ RBstart)

SCC RB Allocations(L@ RBstart) Note2

	1
	25
	100
	
	64QAM
	10
	P_0@0
	S_1@0 
	
	

	2
	25
	100
	
	64QAM
	10
	P_0@0
	S_1@9 
	
	

	3
	25
	100
	
	64QAM
	100
	P_0@0
	S_10@0 
	
	

	4
	50
	100
	
	64QAM
	10
	P_0@0
	S_1@0 
	
	

	5
	50
	100
	
	64QAM
	10
	P_0@0
	S_1@9 
	
	

	6
	50
	100
	
	64QAM
	100
	P_0@0
	S_10@0 
	
	

	7
	75
	100
	
	64QAM
	10
	P_0@0
	S_1@0 
	
	

	8
	75
	100
	
	64QAM
	10
	P_0@0
	S_1@9 
	
	

	9
	75
	100
	
	64QAM
	100
	P_0@0
	S_10@0 
	
	

	10
	100
	100
	
	64QAM
	10
	P_0@0
	S_1@0 
	
	

	11
	100
	100
	
	64QAM
	10
	P_0@0
	S_1@9 
	
	

	12
	100
	100
	
	64QAM
	100
	P_0@0
	S_10@0 
	
	

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

Note 2:
For eLAA SCC, the RBstart and L are defined in TS 36.213[10] clause 8.1.4.


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_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.1.2_1.4.3.

6.5.2A.1.2_1.4.2
Test procedure
Same test procedure as in clause 6.5.2A.1.2.4.2.

6.5.2A.1.2_1.4.3
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.

For SCC in the case of uplink LAA, message contents are according to TS 36.508[7] subclause4.6 with the exceptions specified in Tables 6.5.2A.1.2.4.3-1 and 6.5.2A.1.2.4.3-2.

6.5.2A.1.2_1.5
Test requirement

The PUSCH EVM derived in Annex E.4.2 shall not exceed 8% for 64QAM. 
The PUSCH
[image: image1.wmf]DMRS

EVM

 derived in Annex E.4.6.2 shall not exceed 8% when embedded with data symbols of 64QAM.
< End of changes >
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