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1. Introduction

In RAN1#59bis meeting, there are some progresses regarding the power control in LTE-A [1] where the following about PHR is agreed: 
PHR

· Per CC 

· PHR report should include CC specific reports for PUCCH/ PUSCH

· FFS whether individual or combined PUCCH/PUSCH PHR

There are still some further details needed to progress on the whole mechanism of PHR. In this contribution, we show our views on several related issues.
2. Discussion 

Content of PHR
    As mentioned in the introduction, it is FFS whether individual or combined PUCCH/PUSCH PHR should be adopted, to reflect the real power status of possible concurrent PUSCH and PUCCH transmission. There are several possible alternatives:
1) Two individual PH values for PUSCH and PUCCH
2) Combined PH value(PUSCH+PUCCH) in the TTI where PUSCH and PUCCH are transmitted simultaneously

3) Configuration to determine convention PH value or combined PH value

    At current stage, we don’t see there will be any problems to have two separate values for simplicity, especially given that the extra payload size is less than one byte. Alt 2 is not preferred since it’s possible to introduce some confusion to eNB what exactly UE reported is, e.g. if ACK->DTX/DTX->ACK happens or UE fallbacks to UCI multiplexing on PUSCH due to power limitation. If we would like to go for combined PH value, Alt 3 should be considered to avoid confusions.
Proposal 1: Report two individual PH values, one is for PUSCH and the other is for PUCCH.

PH value for PUCCH with absence of PUCCH transmission in the reported TTI
    With proposal 1, what UE should report in the TTIs only PUSCH is transmitted needs handling, as discussed in [2]. We think to report the power status of PUCCH according the last PUCCH transmission is not preferred because 
1. The reported power status is not up-to-date. It is possible that the PL has changed or several TPC commands have been received between the calculated TTI and the reported TTI. So the PH value included in the PHR may be out of date and against the principle to report PHR according to the current power status as that in Rel-8.
2. Extra behaviour to store the PUCCH power status for later usage is required

    Since the need for PHR is target for pathloss and TPC error, the actual format used to calculate PH value is not important. Therefore, if in the TTI PH value for PUCCH is to be reported and actual PUCCH transmission doesn’t take place, UE can assume a predefined PUCCH format to calculate the PH value, e.g. PUCCH format 1 and all the other parameters should be there for the calculation. This helps eNB to get the current PUCCH power status.
Proposal 2: For the TTI where PUCCH is not transmitted, PH value corresponding to PUCCH should be calculated based on a predefined PUCCH format.

Triggered PHR is transmitted on another carrier

    Another issue is whether we restrict the PHR transmission only on the same carrier or could be on another carrier, as discussed in [3]. One of the aspects not to request grant for PHR is that PHR is not important when there is no UL traffic, so delay PHR transmission to the next PUSCH doesn’t harm anything. Another aspect is that in Rel-8, the first PUSCH after PHR is triggered must be scheduled without any knowledge of power status since PHR is carried on PUSCH. However, there will be different story for LTE-A since we introduce CA in Rel-10, so that:
1) UL traffic may be ongoing without UL grant on a UL carrier

2) the first PUSCH on a CC can be scheduled according to PHR since PHR via transmission on another CC is possible

    We consider per CC based PHR report because it is likely that the power status of UL CCs are independent. However, PHR is defined for efficient resource utilization and avoidance of exceeding maximum transmission power. There is a maximum transmission power per UE agreed in RAN1#59bis and confirmed by RAN4 [4], which means the power status on each single carrier will affect whether the overall UE transmission power exceeds the maximum value or not. Although UL transmission on one specific CC doesn’t take place in one TTI, once it take place in some TTI later, the overall available power should be reconsidered and it’s even more difficult for eNB to schedule without such knowledge in advance. Moreover, the resource waste will be several times more than single carrier case since the scheduled resources are on multiple carriers.
Proposal 3: PHR for a specific UL carrier can be transmitted on a different carrier when UL grant on the said carrier is absent.
PH value reported for PUSCH when corresponding uplink grant is absent
    With proposal 3, similar situation as PUCCH case happens, i.e. PH value to be provided is for a channel where no actual transmission takes place. Following the same logic as that in proposal 2, we can consider some specific condition when calculating PH value. For PUSCH, the required information is the number of RBs scheduled and MCS if compensation for code rate is configured. If we provide some predefined parameter for PH value calculation as well, it can be derived without actual PUSCH transmission.
Proposal 4: PH value for PUSCH is calculated according to some predefined configuration when corresponding uplink grant is absent.
Whether PH value for several CCs is predictable according to PHR of  one of them
    There are several contributions discussing where PHR can be shared between CCs.[5] The concern may be signalling overhead reduction or trigger/timer maintenance. In Rel-8, there is already a configuration phr-Config in RRC whose default value is released. Therefore it’s quite nature for eNB to independently turn on or off the phr-Config for each CC. If eNB consider the PH among CCs is quite related to each other, it’s up to eNB’s decision whether to turn on one of them and turn off the rest. No new UE behaviour or specification effort is required to facilitate such functionality.
Proposal 5: phr-Config can be turn on or off on a per CC basis independently.  It’s up to eNB decision whether only receiving PHR from some of the CCs is enough or not.
3. Conclusion

Regarding some details about PHR, we have the following proposals:

Proposal 1: Report two individual PH values, one is for PUSCH and the other is for PUCCH.
Proposal 2: For the TTI where PUCCH is not transmitted, PH value corresponding to PUCCH should be calculated based on a predefined PUCCH format.

Proposal 3: PHR for a specific UL carrier can be transmitted on a different carrier when UL grant on the said carrier is absent.

Proposal 4: PH value for PUSCH is calculated according to some predefined configuration when corresponding uplink grant is absent.

Proposal 5: phr-Config can be turn on or off on a per CC basis independently.  It’s up to eNB decision whether only receiving PHR from some of the CCs is enough or not.
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