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1. Introduction

For carrier aggregation in Rel-10, the power scaling method when UE reaches the maximum transmit power has been discussed [1]-[11] with following agreements.
· RAN1 #59bis agreements

Max power scaling

· Starting point:

· PUCCH power is prioritized; remaining power may be used by PUSCH (i.e. PUSCH power is scaled down first, maybe to zero)

· scaling is per channel

· Not to reduce power of PUSCH with UCI should be considered

· Detailed formula is FFS
· RAN1 #60bis agreements
· PUSCH with UCI is prioritized over PUSCH without UCI (i.e. power of PUSCH without UCI is scaled down first, maybe to zero)
· i.e. Priority order is PUCCH > PUSCH with UCI > PUSCH without UCI
· Prioritization is regardless of same or different CCs
In the contribution, we share our view on the power scaling issue.
2. Discussion 

Different from Rel-8 UEs, Rel-10 UEs can transmit on multiple uplink carriers. With per CC UE PHR, eNB can to some extent schedule a UE without exceeding its maximum transmit power. On the other hand, due to the pathloss change or the different maximum power reduction (MPR) values in case of non-contiguous UL resource allocation or concurrent PUCCH and PUSCH transmission [14], UE maximum power limitation can still occur. Hence, the strategy of handling UE power limitation shall be defined in Rel-10 for each UE PA. In addition, suitable power scaling scheme shall guarantee that the total UE transmit power does not exceed the UE maximum power and transmit power on each CC does not exceed the CC-specific UE maximum transmit power. Therefore, we have the following proposal:
Proposal 1: For a Rel-10 UE, in case power limitation happens, power scaling shall guarantee neither UE total maximum transmit power nor per CC maximum transmit power is exceeded.
Current agreement on the priority order for different UL channels when applying power scaling is PUCCH > PUSCH with UCI > PUSCH without UCI. The detailed power scaling scheme is related to the UL signaling design for carrier aggregation, including the following aspects.

A Rel-10 UE can transmit PUCCH on the single UL CC. For ACK/NACK feedback on PUCCH, concurrent PUCCH transmissions on multiple non-adjacent PRBs are precluded, while concurrent PUCCH ACK/NACK transmission on multiple adjacent PRBs is FFS. Following the same reasoning, concurrent transmissions of multiple PUCCH formats (e.g. ACK/NACK, SR and CQI) on non-adjacent PRBs shall not be supported in Rel-10 UE. Regarding the concurrent transmissions of multiple PUCCH formats on adjacent PRBs, since the PUCCH resources for ACK/NACK, SR or CQI are separately configured, it is rather restrictive to the scheduler to keep them always on adjacent PRBs for each UE. Therefore, we have following proposal:
Proposal 2: For a Rel-10 UE, concurrent transmissions of multiple PUCCH formats are not supported. When maximum power limitation happens, PUCCH power shall always be prioritized regardless the PUCCH format.
A Rel-10 UE can transmit PUCCH and PUSCH simultaneously. However, there are no obvious reasons to support concurrent transmissions of PUCCH and PUSCH with UCI. In addition, when PUSCH is transmitted on multiple UL carriers, there is little advantage of distributing UCI over the PUSCH on multiple UL CCs. Hence, when PUSCH with UCI is transmitted, its transmission power shall be always prioritized.
Proposal 3: For a Rel-10 UE, concurrent transmissions of PUCCH and PUSCH with UCI or concurrent transmission of multiple PUSCH with UCI on multiple CCs is not supported. When maximum power limitation happens, transmit power for PUSCH with UCI shall always be prioritized regardless to the UCI types.
Base on the above discussion, the main aspect for power scaling shall focus on PUSCH transmission without UCI. The UE behavior for PUSCH power scaling in case of power limitation shall be captured by the specification. Otherwise, eNB scheduler cannot know the corresponding UE behavior, which is undesirable for eNB implementation as well as system performance. Note that RAN2 has agreed that UL carrier aggregation provides only resource extension and QoS on mutliple UL CCs are not differentiated [13]. Hence, the transmit power of each PUSCH CC shall be scaled down equally.
Proposal 4: For a Rel-10 UE, when power limitation happens, transmit power of PUSCH without UCI on each UL CC shall be scaled down equally.
3. Conclusions

In this contribution, related aspects on UE transmit power limitation and power scaling schemes are discussed, with the following proposals:
Proposal 1: For a Rel-10 UE, in case power limitation happens, power scaling shall guarantee neither UE total maximum transmit power nor per CC maximum transmit power is exceeded.
Proposal 2: For a Rel-10 UE, concurrent transmissions of multiple PUCCH formats are not supported. When maximum power limitation happens, PUCCH power shall always be prioritized regardless the PUCCH format.
Proposal 3: For a Rel-10 UE, concurrent transmissions of PUCCH and PUSCH with UCI or concurrent transmission of multiple PUSCH with UCI on multiple CCs is not supported. When maximum power limitation happens, transmit power for PUSCH with UCI shall always be prioritized regardless to the UCI types.
Proposal 4: For a Rel-10 UE, when power limitation happens, transmit power of PUSCH without UCI on each UL CC shall be scaled down equally.
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