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1 Introduction
In this contribution we propose test configurations for verifying the UE power-control accuracy for intra-band CA. The starting point is the following agreements by RAN4 following [1] 
· Intra-band CA power control requirements apply per transmitted channel (PUSCH or PUCCH or SRS) when there is only one transmitted channel per component carrier
· Intra-band CA power control requirements apply over the power range bounded by the PUMAX as defined in sub-clause 6.2.5A and the Minimum output power as defined in sub-clause 6.3.2A
Some inspiration for the further details can be found from the corresponding requirements for DC-HSUPA to start with.
2 Relation to the test configuration for DC-HSUPA
For DC-HSUPA it is assumed that the total transmit power in each of the assigned carriers is equal to each other and aligned before the test. This may be relevant if the carriers are co-sited but does not assume channel variations. The requirements can be tested by sending the same TPC commands for each of the assigned carriers. 
The absolute power tolerance for single-carrier operation applies per carrier for DC-HSUPA, and the relative requirements likewise apply per component carrier. The power steps between slots on each carrier are limited, there is no change of instantaneous transmitted bandwidth like for E-UTRA.
For E-UTRA and Bandwidth Class C, it would be more relevant to assume that the transmitted PSD is equal, or more precisely, that the average transmitter power per PRB is the same on the two component carriers. However, to facilitate the specification of the tolerance on the two component carriers, we propose to limit the power difference between the transmissions on the two component carriers in the reference sub-frame, this in view of the fact that implementations with a single PA will be common; a transition from a low power level in the reference sub-frame to a larger in the target sub-frame may be in the presence of a sustained large power level of the transmission on the other component carrier. The relative power change on a CC for which a certain tolerance applies (for single-carrier) may thus be much larger than the change of the total power per UE. 
Next we look at the test configuration with a view to reuse as much as possible from Rel-8 and set up the test accordingly. We only consider CA Bandwidth Class C.
3 The tests for Rel-10 CA
3.1 Absolute power tolerance

For Rel-8 the absolute accuracy is defined as: 
Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause 9.1 of TS 36.133) 

For intra-band CA we propose that the he same requirements apply per CC (as for DC-HSUPA), hence also after any gap of 20 ms on the primary or secondary cell:
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each active component carriers larger than 20ms.
Even though the core requirement applies independently on each CC, it can be tested by time aligning any >20 ms gap on both CC.
3.2 Relative power tolerance

For the relative power tolerance we propose to apply the Rel-8 requirements per component carrier. This is under the constraint that the transmitter powers on the two component carriers are aligned to within a determined limit that is TBD. Implementations with a single PA will be common, and the Rel-8 tolerance for a certain power jump on one CC may then not be relevant if a large sustained power is present at the other CC. 
For all combinations of PUSCH and PUCCH transitions per component carrier the requirements are defined as follows:

the requirements for all combinations of PUSCH and PUCCH transitions per component carrier is given in Table 6.3.5.2.1-1 (Rel-8), when the transmit power for the transmission on each assigned carrier is aligned to within TBD dB in the reference sub-frame.

For SRS accuracy there are a number of limitations in the specifications, according to 36.213
A UE shall not transmit SRS whenever SRS and PUSCH transmissions happen to coincide in the same symbol. 

and for simultaneous PUCCH and SRS:

A UE shall not transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR happen to coincide in the same subframe if the parameter ackNackSRS-SimultaneousTransmission is FALSE. A UE shall transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR using shortened format as defined in Sections 5.4.1 and 5.4.2A of [3] happen to coincide in the same subframe if the parameter ackNackSRS-SimultaneousTransmission is TRUE.
We therefore propose not to include Rel-10 tests for simultaneous PUSCH and SRS on different CC in the same sub-frame, and there is no scaling rule for this case in 36.211. Likewise we propose to set the parameter ackNackSRS-SimultaneousTransmission to FALSE and avoid simultaneous PUCCH and SRS. For Rel-10 we propose to restrict the tests for simultaneous transitions between PUSCH on different CC and SRS different CC(s):

the requirements for combinations of PUSCH/PUCCH and SRS transitions between sub-frames are given in Table 6.3.5.2.1-1 when the target and reference subrames are configured for simultaneous SRS or simultaneous PUSCH with the transmit power for the PUSCH transmission on each assigned carrier aligned to within TBD dB if transmitted the reference sub-frame
The cases with a standalone SRS are verified for Rel-8 (covers accuracy of transitions from e.g. a single PUSCH in the reference subframe to simultaneous SRS on different CC in target subframe). 
For RACH the requirements should apply for the primary cell.
3.3 Aggregate power tolerance

For Rel-8 the aggregate power tolerance is defined as:

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in TS 36.213 are constant. 
For intra-band CA the component carriers are controlled individually so the power stability should be verified per component carrier. Is simultaneous PUSCH and PUCCH on different carriers are supported by the UE, it should be configured:
Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in TS 36.213 are constant on all active component carriers. 
The requirement would be

the aggregate power tolerance per component carrier is given in Table 6.3.5.3.1-1 (Rel-8) with simultaneous PUCCH and PUSCH configured if supported. 
The requirement can be tested with the transmission gaps time aligned between the component carriers.

4 In the 36.101

We propose that the above is captured in 36.101 as follows; a CR is supplied in [2].

6.3.5A
Power control for intra-band contiguous CA

The requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per component carrier. 
6.3.5A.1
Absolute Power Tolerance

The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each active component carriers larger than 20ms. The requirement can be tested by time aligning any transmission gaps on the component carriers.

6.3.5A.1.1

Minimum requirements 
For CA Bandwidth Class C the absolute power control tolerance per component carrier is given in Table 6.3.5.1.1-1.
6.3.5A.2
Relative Power Tolerance

6.3.5A.2.1
Minimum requirements

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 CA Bandwidth Class C, the UE transmitter shall have the capability of changing the output power in each assigned component carrier in the uplink with a step size of P between subframes on each component carrier as follows

a)
the requirements for all combinations of PUSCH and PUCCH transitions per component carrier is given in Table 6.3.5.2.1-1, when the transmit power for the transmission on each assigned carrier is aligned to within TBD dB in the reference sub-frame;

b)
the requirements for combinations of PUSCH/PUCCH and SRS transitions between sub-frames are given in Table 6.3.5.2.1-1 when the target and reference subrames are configured for simultaneous SRS or simultaneous PUSCH with the transmit power for the PUSCH transmission on each assigned carrier aligned to within TBD dB if transmitted the reference sub-frame;

c)
for RACH the requirements apply for the primary cell and are given in Table 6.3.5.2.1-1.
6.3.5A.3
Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in [TS 36.213] are constant on all active component carriers. 

6.3.5A.3.1

Minimum requirements 
For CA Bandwidth Class C, the aggregate power tolerance per component carrier is given in Table 6.3.5.3.1-1 with simultaneous PUCCH and PUSCH configured if supported. The requirement can be tested with the transmission gaps time aligned between component carriers.
The Rel-8 requirements for the relative accuracy are repeated below for convenience
Table 6.3.5.2.1-1 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 6.2.2-1, 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.
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