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<Unchanged sections skipped>
6.3.5A.2.3
Power Control Relative power tolerance for CA (intra-band non-contiguous DL CA and UL CA)








6.3.5A.2.3.1
Test purpose

To verify the ability of the UE transmitter to change the output power in both assigned component carrier in the uplink with a defined power step sizes between sub-frames on the two respective component carrier.

6.3.5A.2.3.2
Test applicability

This test applies to all types of E-UTRA UE release 11 and forward that support intra-band non-contiguous DL CA and UL CA.

6.3.5A.2.3.3
Minimum conformance requirement

The minimum conformance requirements are defined in clause 6.3.5A.2.0.






	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	





The normative reference for this requirement is TS 36.101 [2] clause 6.3.5A.2.

6.3.5A.2.3.4
Test description

6.3.5A.2.3.4.1
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.1-3. All of these configurations shall be tested with applicable test parameters for each CA Configuration, and are shown in table 6.3.5A.2.3.4.1-1. The details of the uplink reference measurement channel (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.5A.2.3.4.1-1: 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, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Refer to test points

A: Low Wgap , 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
(Note 2)

	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
	NRB_alloc
	PCC NRB_alloc 
(LCRB @ RBstart)
	SCC NRB_alloc 

(LCRB @ RBstart)

	Test Parameters for CA_4A-4A Configurations

	1
	25
	25
	35
	N/A
	N/A
	QPSK
	6

13

2

16
	P_5@0

P_5@0

P_1@0

P_8@0
	S_1@0

S_8@0

S_1@0

S_8@0

	2
	25
	25
	5
	N/A
	N/A
	QPSK
	6

13

2

16
	P_5@0

P_5@0

P_1@0

P_8@0
	S_1@0

S_8@0

S_1@0

S_8@0

	34
	50
	50
	25
	N/A
	N/A
	QPSK
	6

13

2

16
	P_5@0

P_5@0

P_1@0

P_8@0
	S_1@0

S_8@0

S_1@0

S_8@0

	45
	100
	100
	5
	N/A
	N/A
	QPSK
	6

13

2

16
	P_5@0

P_5@0

P_1@0

P_8@0
	S_1@0

S_8@0

S_1@0

S_8@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:
The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
Note 3:
The UL allocation is changed as part of the test procedure. The Test Configuration Table entries list the combinations used, with the sequence of usage as determined by the test procedure for each sub-test.
Note 4:   Not applicable if only Bandwidth Combination Set 0 is supported by the UE for the CA Configuration
Note 5: 
Applicable if only Bandwidth Combination Set 0 is supported by the UE for the CA Configuration.


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] clause 4.4.3.

3.
Downlink signals for PCC 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 6.3.5A.2.3.4.1-1.

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 6.3.5A.2.3.4.3.
6.3.5A.2.3.4.2
Test procedure


Same test procedure as in clause 6.3.5A.2.1.4.2 with the following exceptions.
-
Instead of Table 6.3.5A.2.1.4.1-1( use Table 6.3.5A.2.3.4.1-1.

-
Instead of clause 6.3.5A.2.1.4.3( use clause 6.3.5A.2.3.4.3.
6.3.5A.2.3.4.3
Message contents


Message contents are according to TS 36.508 [7] subclause 4.6.
6.3.5A.2.3.5
Test requirement


For intra-band non-contiguous carrier aggregation, the relative power control tolerance per component carrier measured in steps 5, 6 , 7 and 8 of the test procedure should satisfy the applicable test requirements specified in Tables 6.3.5A.2.3.5-1 to 6.3.5A.2.3.5-4 for normal conditions.

To account for RF Power amplifier mode changes 2 exceptions are allowed for each subtest, and are counted during the Test Procedure.
Table 6.3.5A.2.3.5-1: Test requirements for SCC power increase

	Parameter
	Condition
	Unit
	Minimum
	Maximum

	(PCCTargetMeas, n - PCCRefMeas, n)
	Normal
	dB
	-1.7dB
	+1.8dB

	
	Exception
	dB
	-6.7dB
	+6.8dB

	(SCCTargetMeas, n - SCCRefMeas, n)
	Normal
	dB
	+4.2dB
	+13.7dB

	
	Exception
	dB
	+2.2dB
	+15.8dB


Table 6.3.5A.2.3.5-2: Test requirements for SCC power decrease

	Parameter
	Condition
	Unit
	Minimum
	Maximum

	(PCCTargetMeas, n - PCCRefMeas, n)
	Normal
	dB
	-1.8dB
	+1.7dB

	
	Exception
	dB
	-6.8dB
	+6.7dB

	(SCCTargetMeas, n - SCCRefMeas, n)
	Normal
	dB
	-13.8dB
	-4.2dB

	
	Exception
	dB
	-15.8dB
	-2.2dB


Table 6.3.5A.2.3.5-3: Test requirements for PCC and SCC power increase together

	Parameter
	Condition
	Unit
	Minimum
	Maximum

	(PCCTargetMeas, n - PCCRefMeas, n)
	Normal
	dB
	+4.3dB
	+13.8dB

	
	Exception
	dB
	+2.3dB
	+15.8dB

	(SCCTargetMeas, n - SCCRefMeas, n)
	Normal
	dB
	+4.3dB
	+13.8dB

	
	Exception
	dB
	+2.3dB
	+15.8dB


Table 6.3.5A.2.3.5-4: Test requirements for PCC and SCC power decrease together

	Parameter
	Condition
	Unit
	Minimum
	Maximum

	(PCCTargetMeas, n - PCCRefMeas, n)
	Normal
	dB
	-13.8dB
	-4.3dB

	
	Exception
	dB
	-15.8dB
	-2.3dB

	(SCCTargetMeas, n - SCCRefMeas, n)
	Normal
	dB
	-13.8dB
	-4.3dB

	
	Exception
	dB
	-15.8dB
	-2.3dB


<Unchanged sections skipped>
F.3.2
Measurement of transmitter

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

	<< Many rows skipped >>
	
	
	

	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

	6.3.5.2 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

	6.3.5_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)
	Same as 6.3.5.1
	Same as 6.3.5.1
	Same as 6.3.5.1

	6.3.5A.1.2 Power Control Absolute power tolerance for CA (inter-band DL CA and UL CA)
	Same as 6.3.5.1
	Same as 6.3.5.1
	Same as 6.3.5.1

	6.3.5A.1.3 Power Control Absolute power tolerance for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.3.5.1
	Same as 6.3.5.1
	Same as 6.3.5.1

	6.3.5A.2.1 Power Control Relative power tolerance for CA (intra-band contiguous DL CA and UL CA)
	TS 36.101 [2] clause 6.3.5A.2 refers to Table 6.3.5.2.1-1.

All combinations of PUSCH and PUCCH transitions:

SCC

4 ≤ ΔP ≤ 10: Normal ±4.0dB

Exceptions: ±6.0dB

PCC

ΔP ≤ 1dB: Normal ±1.0dB

Exceptions: ±6.0dB

Each CC can have exceptions
	Normal

ΔP = 9dB +4.7dB

-4.9dB

Exceptions

ΔP = 9dB +6.7dB

-6.9dB

Normal

ΔP = 0dB ±1.7dB

Exceptions

ΔP = 0dB +6.7dB

-6.9dB
	Relative power measurement uncertainty comprises two quantities:

1. Uplink Relative level measurement uncertainty of Test system

2. IQ image Leakage onto weaker CC at -25dBc is allowed for the UE, so is added arithmetically. It can only increase the measured power of the weaker CC.

UL relative meas’t uncert ±0.7dB

Leakage +0.17dB for 11dB CC power difference, based on -25dBc.

Upper limit +0.7dB
Lower limit (–0.7dB -0.17dB)

When setting SCC power for the next step, three factors are relevant:

1. Uplink Relative level measurement uncertainty

2. IQ image Leakage onto weaker CC at -25dBc is allowed for the UE

3) TPC step 1dB ±1dB is allowed for the UE

These are added arithmetically, giving an extra margin of (1+0.7+0.17) = 1.87dB (2dB is allowed) to avoid the same power step exception being counted twice.

	6.3.5A.2.3 Power Control Relative power tolerance for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.3.5A.2.1
	Same as 6.3.5A.2.1
	Same as 6.3.5A.2.1

	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

	<< Many rows skipped >>


<< End of changes >>

