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<< Start of changes >>
6.5.2A.2.4
Carrier leakage for CA (3UL CA)

Editor’s Note: This test case is incomplete. The following items are missing or are incomplete:



- Part 2 spec needs to be added
6.5.2A.2.4.1
Test Purpose

Carrier leakage is an additive sinusoid waveform that is confined within the aggregated transmission bandwidth configuration. 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.

6.5.2A.2.4.2
Test applicability

This test case applies to all types of E-UTRA UE release 13 and forward that support intra-band contiguous or inter-band or intra-band non-contiguous 3DL CA and 3UL CA.

6.5.2A.2.4.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.5.2A.2.0.

6.5.2A.2.4.4
Test description

6.5.2A.2.4.4.1
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 for CA configurations with two bands. All of these configurations shall be tested with applicable test parameters for each CA Configuration, and are shown in table 6.5.2A.2.4.4.1-1. 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.2.4.4.1-1: Test Configuration Table for intra-band contiguous CA
	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 and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low range, High range

	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 & SCC1 & SCC2 RB allocations
(LCRB @ RBstart)

	1
	50
	50
	N/A
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	2
	50
	50
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	3
	50
	25
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	4
	50
	25
	
	QPSK
	8
	P_8@42
	S_0@0
	S_0@0
	-

	5
	25
	50
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	6
	25
	50
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	7
	75
	75
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	8
	75
	75
	
	QPSK
	16
	P_16@59
	S_0@0
	S_0@0
	-

	9
	100
	25
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	10
	100
	25
	
	QPSK
	8
	P_8@92
	S_0@0
	S_0@0
	-

	11
	25
	100
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	12
	25
	100
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	13
	100
	50
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	14
	100
	50
	
	QPSK
	12
	P_12@88
	S_0@0
	S_0@0
	-

	15
	50
	100
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	16
	50
	100
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	17
	100
	75
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	18
	100
	75
	
	QPSK
	16
	P_16@84
	S_0@0
	S_0@0
	-

	19
	75
	100
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	20
	75
	100
	
	QPSK
	16
	P_16@59
	S_0@0
	S_0@0
	-

	21
	100
	100
	
	QPSK
	18
	P_18@0
	S_0@0
	S_0@0
	-

	22
	100
	100
	
	QPSK
	18
	P_18@82
	S_0@0
	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.

Note 2:
If the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg , only the combination with the highest NRB_PCC is tested.


Table 6.5.2A.2.4.4.1-2: Test Configuration Table for inter-band 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.
	Low range for PCC and SCC

High 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 & SCC1 & SCC2 RB allocations
(LCRB @ RBstart)

	1
	6
	25
	N/A
	QPSK
	5
	P_5@0
	S_0@0
	S_0@0
	-

	2
	6
	25
	
	QPSK
	1
	P_1@0
	S_0@0
	S_0@0
	-

	3
	6
	25
	
	QPSK
	1
	P_1@5
	S_0@0
	S_0@0
	-

	4
	6
	25
	
	QPSK
	4
	P_4@0
	S_0@0
	S_0@0
	-

	5
	15
	25
	
	QPSK
	4
	P_4@11
	S_0@0
	S_0@0
	-

	6
	15
	25
	
	QPSK
	4
	P_4@0
	S_0@0
	S_0@0
	-

	7
	15
	50
	
	QPSK
	4
	P_4@11
	S_0@0
	S_0@0
	-

	8
	15
	50
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	9
	25
	6
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	10
	25
	6
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	11
	25
	15
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	12
	25
	15
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	13
	25
	25
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	14
	25
	25
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	15
	25
	50
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	16
	25
	50
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	17
	50
	15
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	18
	50
	15
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	19
	50
	25
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	20
	50
	25
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	21
	50
	50
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	22
	50
	50
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	23
	50
	100
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	24
	50
	100
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	25
	75
	75
	
	QPSK
	16
	P_16@59
	S_0@0
	S_0@0
	-

	26
	75
	75
	
	QPSK
	18
	P_18@0
	S_0@0
	S_0@0
	-

	27
	100
	50
	
	QPSK
	18
	P_18@82
	S_0@0
	S_0@0
	-

	28
	100
	50
	
	QPSK
	18
	P_18@0
	S_0@0
	S_0@0
	-

	29
	100
	100
	
	QPSK
	18
	P_18@82
	S_0@0
	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.2.4.4.1-3: Test Configuration Table with Wgap
	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, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Maximum Wgap

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Refer to test point

Test only test points with

Lowest NRB for PCC and SCC

Highest NRB for PCC and SCC

	Test Parameters for CA Configurations

	ID
	CA Configuration / NRB_agg
	Wgap
[MHz]
	DL Allocation
	UL Allocation

	
	PCC
NRB
	SCCs NRB
	
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC NRB_alloc
(LCRB @ RBstart)
	CC MOD
	SCC NRB_alloc
(LCRB @ RBstart)

	Test Parameters for CA_XA-XA-XA Configurations

	1
	25
	25
	35
	QPSK
	N/A
	QPSK
	P_8@0
	QPSK
	S_0@0
	S_0@0

	2
	25
	25
	35
	QPSK
	
	QPSK
	P_8@17
	QPSK
	S_0@0
	S_0@0

	3
	50
	50
	25
	QPSK
	
	QPSK
	P_12@0
	QPSK
	S_0@0
	S_0@0

	4
	50
	50
	25
	QPSK
	
	QPSK
	P_12@38
	QPSK
	S_0@0
	S_0@0

	5
	75
	75
	15
	QPSK
	
	QPSK
	P_16@0
	QPSK
	S_0@0
	S_0@0

	6
	75
	75
	15
	QPSK
	
	QPSK
	P_16@59
	QPSK
	S_0@0
	S_0@0

	7
	100
	100
	5
	QPSK
	
	QPSK
	P_18@0
	QPSK
	S_0@0
	S_0@0

	8
	100
	100
	5
	QPSK
	
	QPSK
	P_18@82
	QPSK
	S_0@0
	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.1-3.

Note 2:
If the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg , only the combination with the highest NRB_PCC is tested.


	

	
	

	

	


	
	

	

	


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508[7] Annex A, Figure A.55 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.2.4.4.1-1.

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.2.4.4.3.

6.5.2A.2.4.4.2
Test procedure

1.
Configure SCCs according to Annex C.0, C.1 and Annex C.3.0 for all downlink physical channels.
2.
The SS shall configure SCCs as per TS 36.508 [7] clause 5.2A.4. Message contents are defined in clause 6.5.2A.2.4.4.3.
3.
SS activates SCCs by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).

4.
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.2.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

5.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is 3.2 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or 3.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz.
6.
Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

7.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is -26.8 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or -26.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz.

8.
Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

9.
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.

10.
Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

6.5.2A.2.4.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6. In test procedure step 2, for SCCs configuration there are no additional message contents.

6.5.2A.2.4.5
Test requirement

Each of the 20 carrier leakage results, derived in Annex E.3.1, shall not exceed the values in table 6.5.2A.2.3.5-1.

Table 6.5.2A.2.4.5-1: Test requirements for Relative Carrier Leakage Power
	Carrier Leakage
	Parameters
	Relative Limit (dBc)

	
	f ≤ 3.0GHz: 3.2 dBm ±3.2dB
3.0GHz < f ≤ 4.2GHz: 3.5 dBm ±3.5dB
	-24.2

	
	f ≤ 3.0GHz: -26.8 dBm ±3.2dB
3.0GHz < f ≤ 4.2GHz: -26.5 dBm ±3.5dB
	-19.2

	
	f ≤ 3.0GHz: -36.8dBm±3.2dB
3.0GHz < f ≤ 4.2GHz: -36.5 dBm ±3.5dB
	-9.2


<< Skip unchanged sections >>
F.1.2
Measurement of transmitter

Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

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

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	<<Many rows skipped>>

	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)
	Same as 6.5.2.2
	

	6.5.2A.2.2 Carrier leakage for CA (inter-band DL CA and UL CA)
	±0.8dB
	

	6.5.2A.2.3 Carrier leakage for CA (intra-band non-contiguous DL CA and UL CA)
	±0.8dB
	

	6.5.2A.2.4 Carrier leakage for CA (3UL CA)
	±0.8dB
	

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

	6.5.2.4 EVM equalizer Spectrum flatness
	±1.4dB
	

	<<Many rows skipped>>

	6.8B Time alignment error for UL-MIMO
	±25 ns
	


<< End of changes >>
