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1. Introduction
This contribution discusses and proposes how power control requirements should be defined for non-contiguous intraband CA. 
2. Discussed

Power control requirements are important to guarantee optimum reception power for eNodeB and to avoid excess inter cell interference. 
Current LTE specifications have separate power control subclauses for single carrier, intraband contiguous CA and UL-MIMO schemes where UL-MIMO specifications refers to single carrier specifications. We are in an opinion that intraband contiguous CA power control specifications have a very good basis also for intraband non-contiguous CA power control specifications as both CA schemes share the one PA architecture and consist of aggregating 2 carriers in REL-11 time frame.

Absolute power control:

Is about the UE’s ability 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. For contiguous intraband CA Class C it has been agreed that absolute power control tolerance requirements per component carrier will be the same as the requirements for single carrier operation. We are proposing that for non-contiguous intraband CA the absolute power control tolerance requirements will be defined to be same per transmitted sub-block as for single carrier operation.
Relative power control:

Is about UE’s ability to change the power levels between succeeding subframes. For contiguous intraband CA RAN4 has specified that same requirements should apply per component carrier as for single carrier operation however RAN4 has set some conditions for these requirements to be applicaple. For example the power difference between the component carriers in reference or target subframes may not be more than 2 dB or incase SRS is transmitted in reference or target subframe both component carrier must be configured to send SRS. We are proposing that same relative power control requirements should be specified for non-contiguous intraband CA as has been specified for contiguous CA and that same conditions apply.
Aggregate power control:

Is about UE’s ability to maintain constant output power over a period of 21 ms. We are proposing that same relative power control requirements should be specified for non-contiguous intraband CA as has been specified for contiguous CA.
3. Conclusion
In this contribution we have discussed and proposed how power control requirements should be defined.
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************************ Start of the text proposal for TR 36.823 Annex A **********************
6.3.5A
Power control for CA

For intraband contiguous carrier aggregation the requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per component carrier.
For intraband non-contiguous carrier aggregation the requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per sub-block.
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 intra-band contiguous carrier aggregation bandwidth class C the absolute power control tolerance per component carrier is given in Table 6.3.5.1.1-1.
For intra-band non-contiguous carrier aggregation the absolute power control tolerance per sub-block is defined in Table 6.3.5.1.1-1.
6.3.5A.2
Relative power tolerance
6.3.5A.2.1
Minimum requirements 

For intraband contiguous carrier aggregation and intra-band non-contiguous carrier aggregation the requirements apply when the power of the target and reference sub-frames on each component carrier or sub-block 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 contiguous carrier aggregation bandwidth class C and intra-band non-contiguous carrier aggregation, the UE transmitter shall have the capability of changing the output power in each assigned component carrier or sub-block in the uplink with a step size of P between subframes on each component carrier or sub-block as follows

a)
the requirements for all combinations of PUSCH and PUCCH transitions per component carrier or sub-block is given in Table 6.3.5.2.1-1, when the transmit power for the transmission on each assigned carrier or sub-block 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 or sub-block 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 intra-band contiguous carrier aggregation bandwidth class C and intra-band non-contiguous carrier aggregation, the aggregate power tolerance per component carrier or sub-block 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.
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