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1 Introduction
In RAN1#61 meeting, many specific problems about uplink power control were discussed and some initial conclusion was got. For power headroom reporting for the UE in carrier aggregation, the agreement is following:
· PHRs for the following cases will be provided:

· Type 1: P_cmax minus PUSCH power

· Type 2: P_cmax minus PUCCH power minus PUSCH power

· MPR is taken into account

· The following will not be discussed further in RAN1 unless requested by RAN2:

· triggers for PHR

· whether the two types of PHR are always sent in the same subframe or in different subframes

· number of bits used for PHRs

· which CC the PHRs are sent on
· If RAN2 decides that the Type 2 PHR can be derived for subframes where PUCCH is not actually transmitted, PUCCH Format 1A is used as the reference format.

· When Type 2 PHR is derived for subframes where PUCCH is transmitted, the PUCCH format used for PHR Type 2 is the PUCCH format actually transmitted.

· LS to be sent to RAN2: Draft in R1-103357.
In RAN2#70bis meeting, RAN2 replied that the current RAN1 agreed component carrier (CC) specific PHR reporting mechanism might not provide sufficient information on the total UE power status to eNodeB. Therefore some additional information related to the available UE power headroom, e.g. per UE PHR, had been discussed. And RAN2 would like RAN1’s advice as to the need for additional power headroom information to be provided to the eNodeB, in addition to the per-CC PHR [2].
In RAN1#62 meeting, different companies expressed their different opinion [3]-[11], and this question was discussed further, but no consensus had been reached. In the following, we give our analysis and suggestion about power headroom reporting for the UE in carrier aggregation.
2 Discussion
For a given UE, when it is configured in carrier aggregation, different component carriers may be in different band. In this way, different framework may be adopted to sustain different configuration. For example, for inter-band carrier aggregation, two or more RF and PA might be configured; but for intra-band, only one RF and PA configured could sustain carrier aggregation. We think they had better be considered separately for different deployment scenarios.
2.1 UE power headroom reporting
If inter-band carrier aggregation is deployed, the UE is configured with two or more RF and PA. In this situation, according to the conclusion about uplink control in CA that has been reached, we think Type 1 and Type 2 power headroom reporting for the UE in carrier aggregation is enough. Because each component carrier’s power control and parameter configuration will be carried out separately, the influence among different uplink carriers could be neglected, the above information is enough for scheduling of eNodeB. We propose that:
Proposal 1: For inter-band carrier aggregation deployment, only Type 1 and Type 2 PHR are reported to eNodeB by the UE.

If intra-band carrier aggregation is deployed, the UE is configured with one RF and PA. In this situation, the influence among different uplink carriers should be considered. If only Type 1 and Type 2 power headroom reporting per CC is reported to eNodeB by the UE, eNodeB could approximately get the UE total power headroom reporting by some methods. However, the error of the UE total power headroom reporting might too much to be neglected. If this information is used to schedule by the eNodeB, the power scaling of the UE uplink channels will come forth frequently, or the UE power couldn’t be used entirely. To use the power headroom reporting information of the whole UE more conveniently, the UE total PHR liking the following definition had better be reported to the eNodeB by the UE:
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The definition of the each symbol in the above formula is following: 
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 denotes the UE total power headroom reporting information; 
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 denotes the UE maximum transmission power allowed according to the UE type; 
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 is the number of uplink carriers configured for the UE; 
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 denotes the power consumed by PUSCH on one uplink carrier; 
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 denotes the power consumed by PUCCH.
According to the above analysis, for intra-band carrier aggregation, we propose that:

Proposal 2: For intra-band carrier aggregation deployment, besides Type 1 and Type 2 PHR are reported to eNodeB by the UE, the UE total PHR had better be reported.
3 Conclusion
In this contribution, we discussed the problem of power headroom reporting for a given UE in carrier aggregation and gave our consideration. Inter-band and intra-band carrier aggregation are considered respectively. We think whether the UE total PHR is reported to eNodeB by the UE could be configured by higher layer, and the following suggestion could be considered and adopted, so we propose that:
Proposal 1: whether the UE total PHR is reported to eNodeB by the UE could be configured by higher layer;

Proposal 2: For inter-band carrier aggregation deployment, only Type 1 and Type 2 PHR are reported to eNodeB by the UE;
Proposal 3: For intra-band carrier aggregation deployment, besides Type 1 and Type 2 PHR are reported to eNodeB by the UE, the UE total PHR had better be reported.
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