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6.3.5A.2.3	Power Control Relative power tolerance for CA (intra-band non-contiguous DL CA and UL CA)
Editor's notes: This test is incomplete. The following aspects are either missing or not yet determined:
- The uncertainties, Test Tolerances and setting margins shown as [FFS]dB in the Test Procedure are undefined.
- The way to test the scenario when both carriers change power simultaneously
- The Test coverage defined by the Test Configuration Table is to be reviewed.
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 requirements apply when the power of the target and reference sub-frames on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total power is limited by PUMAX as defined in subclause 6.2.5A.
For intra-band non-contiguous carrier aggregation, the UE transmitter shall have the capability of changing the output power in both assigned component carrier in the uplink with a step sizes of P between the reference and target subframes as follows:
a)	The requirements for all combinations of PUSCH and PUCCH transitions per component carrier is given in Table 6.3.5A.2.3.3-1, when the average transmit power per PRB for the transmission on the assigned carriers are aligned to within ±[2] dB in the reference sub-frame and the target subframe after the transition;
b)	For SRS the requirements for combinations of PUSCH/PUCCH and SRS transitions given in Table 6.3.5A.2.3.3-1 with simultaneous SRS of constant SRS bandwidth allocated in the target and reference subframes and with the average transmit power per PRB for the transmissions on the assigned carrier aligned to within ±[2] dB in the reference sub-frame and the target subframe after the transition;
c)	For RACH the requirements apply for the primary cell and are given in Table 6.3.5A.2.3.3-1.
Table 6.3.5A.2.3.3-1: Relative Power Tolerance for Transmission (normal conditions)
	Power step P (Up or down)
[dB]
	All combinations of PUSCH and PUCCH transitions [dB]
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames [dB]
	PRACH [dB]

	ΔP < 2
	±2.5 (Note 3)
	±3.0
	±2.5

	2 ≤ ΔP < 3
	±3.0
	±4.0
	±3.0

	3 ≤ ΔP < 4
	±3.5
	±5.0
	±3.5

	4 ≤ ΔP ≤ 10
	±4.0
	±6.0
	±4.0

	10 ≤ ΔP < 15
	±5.0
	±8.0
	±5.0

	15 ≤ ΔP
	±6.0
	±9.0
	±6.0

	Note 1:	For extreme conditions an additional ± 2.0 dB relaxation is allowed
Note 2:	For operating bands under Note 2 in Table 6.2.2.3-1, the relative power tolerance is relaxed by increasing the upper limit by 1.5 dB if the transmission bandwidth of the reference sub-frames is confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high and the target sub-frame is not confined within any one of these frequency ranges; if the transmission bandwidth of the target sub-frame is confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high and the reference sub-frame is not confined within any one of these frequency ranges, then the tolerance is relaxed by reducing the lower limit by 1.5 dB.
Note 3:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods for TDD: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ±1.0 dB.



The power step (ΔP) is defined as the difference in the calculated setting of the UE Transmit power between the target and reference sub-frames with the power setting according to Clause 5.1 of TS 36.213. The error is the difference between ΔP and the power change measured at the UE antenna port with the power of the cell-specific reference signals kept constant. The error shall be less than the relative power tolerance specified in Table 6.3.5A.2.3.3-1.
The normative reference for this requirement is TS 36.101 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 channels (RMCs) are specified in Annex 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.
	C: Mid frequency

	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.
	TBD

	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_4A-4A Configurations

	1
	25
	25
	35
	N/A
	N/A
	QPSK
	P_25@0
	QPSK
	S_25@0

	2
	25
	25
	5
	N/A
	N/A
	QPSK
	P_25@0
	QPSK
	S_25@0

	3
	100
	100
	5
	N/A
	N/A
	QPSK
	P_100@0
	QPSK
	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.1-3.
Note 2:	The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.



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
1.	Configure SCC according to Annex C.0, C.1 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4.
3.	SS activates SCC 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, clause 8.3.3.2).
4.	The procedure is separated in various subtests to verify different aspects of relative power control. The power changes of the subtests are shown by diagrams in the Test Procedure.
5.	Sub test: SCC power increase
5.1.	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 A.2.2.2.1-1 (FDD) or Table A.2.3.2.1-1 (TDD) on both PCC and SCC. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Send the appropriate TPC commands for PUSCH on each component carrier to the UE to ensure that the UE transmits PUSCH on the PCC and on the SCC with powers nearest to PCCRefSet, 0 and SCCRefSet, 0 respectively, as defined in Table 6.3.5A.2.3.4.2-1. The powers and allocations are chosen so the average transmit power per PRB is aligned across both assigned carriers in the reference sub-frame. In the target subframe the SCC allocation is increased, and the corresponding power increase is measured.
Table 6.3.5A.2.3.4.2-1: Power settings and RB allocations for SCC power increase, step n=0
	PCC
	SCC

	Parameter
	Value
	Parameter
	Value

	Reference subframe

	PCCRefSet, 0, dBm/NRB alloc
	(SCCRefSet, 0) +7
	SCCRefSet, 0, dBm/NRB alloc
	-17

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	1

	Measured power,
dBm/NRB alloc
	PCCRefMeas, 0
	Measured power,
dBm/NRB alloc
	SCCRefMeas, 0

	Target subframe

	PCCTargetSet, 0, dBm/NRB alloc
	(SCCRefSet, 0) +7
	SCCTargetSet, 0, dBm/NRB alloc
	(SCCRefSet, 0) +9

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	8

	Measured power,
dBm/NRB alloc
	PCCTargetMeas, 0
	Measured power,
dBm/NRB alloc
	SCCTargetMeas, 0



5.2.	For the PCC, calculate the change in power as (PCCTargetMeas, n - PCCRefMeas, n) and compare to the PCC Test requirement specified in Table 6.3.5A.2.3.5-1. If the result meets the normal Test requirement, continue to step 5.3. If the result does not meet the normal Test requirement but meets the exception Test requirement, increment the PCC exception counter by 1 and continue to step 5.3, Otherwise, fail the UE for this subtest.
5.3.	For the SCC, calculate the change in power as (SCCTargetMeas, n - SCCRefMeas, n) and compare to the SCC Test requirement specified in Table 6.3.5A.2.3.5-1. If the result meets the normal Test requirement, continue to step 5.4. If the result does not meet the normal Test requirement but meets the exception Test requirement, increment the SCC exception counter by 1 and continue to step 5.4, Otherwise, fail the UE for this subtest.
5.4.	Calculate the Total uplink power across both CCs in dBm as 10log10((PCCTargetMeas, n in mW) + (SCCTargetMeas, n in mW)). If (PUMAX - Total uplink power) > [FFS]dB, continue to step 5.5. Otherwise, go to step 5.6.
5.5.	Send the appropriate TPC commands for PUSCH on each component carrier to the UE to ensure that the UE transmits PUSCH on the PCC and on the SCC with powers nearest to PCCRefSet, n+1 and SCCRefSet, n+1 respectively, as defined in Table 6.3.5A.2.3.4.2-2, Repeat steps 5.2 to 5.4.
Table 6.3.5A.2.3.4.2-2: Power settings and RB allocations for SCC power increase, step n+1
	PCC
	SCC

	Parameter
	Value
	Parameter
	Value

	Reference subframe

	PCCRefSet, n+1, dBm/NRB alloc
	(SCCRefSet, n+1) +7
	SCCRefSet, n+1, dBm/NRB alloc
	(SCCRefSet, n +(SCCTargetMeas, n
–SCCRefMeas, n) +[FFS]dB)

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	1

	Measured power,
dBm/NRB alloc
	PCCRefMeas, n+1
	Measured power,
dBm/NRB alloc
	SCCRefMeas, n+1

	Target subframe

	PCCTargetSet, n+1, dBm/NRB alloc
	(SCCRefSet, n+1) +7
	SCCTargetSet, n+1, dBm/NRB alloc
	(SCCRefSet, n+1) +9

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	8

	Measured power,
dBm/NRB alloc
	PCCTargetMeas, n+1
	Measured power,
dBm/NRB alloc
	SCCTargetMeas, n+1



5.6.	If the PCC exception counter is ≤ 2 and the SCC exception counter is ≤ 2, and the requirements specified in Table 6.3.5A.2.3.5-1 are all met, pass the UE for this subtest.
[image: ]
Figure 6.3.5A.2.3.4.2-1: SCC power increase

6.	Sub test: SCC power decrease
6.1.	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 A.2.2.2.1-1 (FDD) or Table A.2.3.2.1-1 (TDD) on both PCC and SCC. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Send the appropriate TPC commands for PUSCH on each component carrier to the UE to ensure that the UE transmits PUSCH on the PCC and on the SCC with powers nearest to PCCRefSet, 0 and SCCRefSet, 0 respectively, as defined in Table 6.3.5A.2.3.4.2-3.The powers and allocations are chosen so the average transmit power per PRB is aligned across both assigned carriers in the reference sub-frame. In the target subframe the SCC allocation is decreased, and the corresponding power decrease is measured.
Table 6.3.5A.2.3.4.2-3: Power settings and RB allocations for SCC power decrease, step n=0
	PCC
	SCC

	Parameter
	Value
	Parameter
	Value

	Reference subframe

	PCCRefSet, 0, dBm/NRB alloc
	(SCCRefSet, 0) -2
	SCCRefSet, 0, dBm/NRB alloc
	PUMAX -5

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	8

	Measured power,
dBm/NRB alloc
	PCCRefMeas, 0
	Measured power,
dBm/NRB alloc
	SCCRefMeas, 0

	Target subframe

	PCCTargetSet, 0, dBm/NRB alloc
	(SCCRefSet, 0) -2
	SCCTargetSet, 0, dBm/NRB alloc
	(SCCRefSet, 0) -9

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	1

	Measured power,
dBm/NRB alloc
	PCCTargetMeas, 0
	Measured power,
dBm/NRB alloc
	SCCTargetMeas, 0



6.2.	For the PCC, calculate the change in power as (PCCTargetMeas, n - PCCRefMeas, n) and compare to the PCC Test requirement specified in Table 6.3.5A.2.3.5-2. If the result meets the normal Test requirement, continue to step 6.3. If the result does not meet the normal Test requirement but meets the exception Test requirement, increment the PCC exception counter by 1 and continue to step 6.3, Otherwise, fail the UE for this subtest.
6.3.	For the SCC, calculate the change in power as (SCCTargetMeas, n - SCCRefMeas, n) and compare to the SCC Test requirement specified in Table 6.3.5A.2.3.5-2. If the result meets the normal Test requirement, continue to step 6.4. If the result does not meet the normal Test requirement but meets the exception Test requirement, increment the SCC exception counter by 1 and continue to step 6.4, Otherwise, fail the UE for this subtest.
6.4.	If the uplink (power for each CC – (-20dBm)) is >  [FFS]dB, continue to step 6.5. Otherwise, go to step 6.6.
6.5.	Send the appropriate TPC commands for PUSCH on each component carrier to the UE to ensure that the UE transmits PUSCH on the PCC and on the SCC with powers nearest to PCCRefSet, n+1 and SCCRefSet, n+1 respectively, as defined in Table 6.3.5A.2.3.4.2-4, Repeat steps 6.2 to 6.4.
Table 6.3.5A.2.3.4.2-4: Power settings and RB allocations for SCC power decrease, step n+1
	PCC
	SCC

	Parameter
	Value
	Parameter
	Value

	Reference subframe

	PCCRefSet, n+1, dBm/NRB alloc
	(SCCRefSet, n+1) -2
	SCCRefSet, n+1, dBm/NRB alloc
	(SCCRefSet, n +(SCCTargetMeas, n
–SCCRefMeas, n) -[FFS]dB)

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	8

	Measured power,
dBm/NRB alloc
	PCCRefMeas, n+1
	Measured power,
dBm/NRB alloc
	SCCRefMeas, n+1

	Target subframe

	PCCTargetSet, n+1, dBm/NRB alloc
	(SCCRefSet, n+1) -2
	SCCTargetSet, n+1, dBm/NRB alloc
	(SCCRefSet, n+1) -9

	PCC allocation, NRB alloc
	5
	SCC allocation, NRB alloc
	1

	Measured power,
dBm/NRB alloc
	PCCTargetMeas, n+1
	Measured power,
dBm/NRB alloc
	SCCTargetMeas, n+1



6.6.	If the PCC exception counter is ≤ 2 and the SCC exception counter is ≤ 2, and the requirements specified in Table 6.3.5A.2.3.5-2 are all met, pass the UE for this subtest.
[image: ]
Figure 6.3.5A.2.3.4.2-2: SCC power decrease
7.	Sub test: PCC and SCC power increase together
7.1.	[Placeholder for Test Procedure steps]

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 contiguous carrier aggregation bandwidth class C, 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-[FFS] 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
	-1dB -TT
	+1dB +TT

	
	Exception
	dB
	-6dB –TT
	+6dB +TT

	(SCCTargetMeas, n - SCCRefMeas, n)
	Normal
	dB
	+5dB -TT
	+13dB +TT

	
	Exception
	dB
	+3dB –TT
	+15dB +TT



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
	-1dB -TT
	+1dB +TT

	
	Exception
	dB
	-6dB –TT
	+6dB +TT

	(SCCTargetMeas, n - SCCRefMeas, n)
	Normal
	dB
	-13dB -TT
	-5dB +TT

	
	Exception
	dB
	-15dB –TT
	-3dB +TT



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