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1
Introduction
In this document, we discuss further details for specifying uplink power control with carrier aggregation.
2
Discussion
2.1 UE Specific and CC Specific Parameters
We attribute the following definitions for “UE specific” and “CC specific”

UE Specific value – UE can assume that the value is same across all the aggregated CCs 
CC Specific value – UE cannot assume that the value is same across all the aggregated CCs
In RAN1#59bis it was decided that
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 are CC specific. In this section, we discuss whether some additional parameters that were not (explicitly) discussed earlier are UE specific or CC specific.

deltaMCS-Enabled (
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): Given different CCs can serve different types of traffic, 
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 can be a CC specific parameter.
accumulationEnabled :. eNB and UE complexity is reduced if the accumulationEnabled parameter is common across all CCs. Given this, this parameter can be UE specific.
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 : For inter-band uplink CA, UEs are likely to implement a separate transceiver for each inter-band CC. In such scenarios, eNB has to independently adjust  
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 for each CC to account for different hardware biases on different transceivers. Hence, this parameter can be CC specific.

referenceSignalPower : Given different CCs can have different coverage (RAN2/4 – CA Scenario 2), this parameter will be CC specific.
2.2 Minimum Transmit Power
For maximum transmit power, previous RAN1 agreements provide a per CC limit (
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). For minimum transmit power, Rel8/9 RAN4 specifications provide a ‘per UE’ limit (TS 36.101 Table 6.3.2.1-1). From RAN1 perspective, minimum transmit power determines the power level at which the UE stops accumulating negative TPC commands. The following two approaches are available for specifying minimum transmit power with CA. 
I) UE stops accumulating negative TPC commands for a given CC if transmit power of that CC is less than the minimum transmit power value (e.g. -40dBm)

II) UE stops accumulating negative TPC commands for a given CC if the transmit power of the UE across all CCs is less than the minimum transmit power value (e.g. -40dBm)
With approach II, UE can be required to accumulate negative TPC commands at arbitrarily low transmit power on some CCs. For example, assuming 2CCs and a UE minimum transmit power value of -40dBm, if the transmit power of one CC is at -40dBm, UE has to accumulate negative TPC commands for the other CC without any minimum power limit as cumulative transmit power of the UE will be larger than -40dBm. Making the UE follow TPC commands at power levels lower than -40dBm increases UE implementation complexity as it is difficult for UE hardware to maintain signal integrity (e.g. EVM) at very low power levels. Given this, approach I should be used to specify minimum transmit power requirement for CA.     
3
Conclusions
We propose the following
Proposal 1: Parameters deltaMCS-Enabled (
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,referenceSignalPower are configured separately for each serving cell.
Proposal 2: Parameter accumulationEnabled for all the Secondary cells is same as that of the Primary cell.

Proposal 3: UE stops accumulating negative TPC commands for a given serving cell if transmit power of that serving cell is less than the minimum transmit power value defined in TS 36.101
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