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1 Introduction

The details of PHR for Carrier Aggregation were discussed during RAN2#70bis [1]. While some important agreements were made, there are still some remaining issues left FFS. In this contribution, we would like to express our understanding on the PHR open issues for Carrier Aggregation. 
2 Discussion
2.1 A prohibitPHR-Timer running per CC or one timer for whole UE
In RAN2#70bis, details related to the prohibitPHR-Timer for CA were discussed, and it was agreed that only one prohibitPHR-Timer value is configured. But it was still not decided whether we have a timer running per CC or for the UE as whole. 
Meanwhile, during later discussion in RAN2#70bis, it was also agreed that when PHR report is triggered, the PHR is reported for all configured CC’s. 

Although the details on how the PHRs of all configured CC’s are reported remain FFS, we believe it would be reasonable to report all PHRs at the same time for complexity reason. Together with the agreement that only one prohibitPHR-Timer value is configured, we would get the conclusion that instead of having a prohibitPHR-Timer per CC, only one prohibitPHR-Timer is needed per UE. 
Proposal 1: Instead of having a prohibitPHR-Timer per CC, only one prohibitPHR-Timer is needed per UE. 
2.2 Type1/2 reporting in cases 4/5
As simultaneous transmission of PUCCH and PUSCH on Pcell is supported in Rel10, the related PHR issues were discussed in RAN2#70bis. It was agreed that if there is PUCCH and PUSCH transmission on the Pcell in this TTI (case 3), both Type1 and Type2 PHR are transmitted for the Pcell together. But for the scenario that there is only PUSCH transmission on the Pcell in this TTI (case 4), or for the scenario that there is only PUCCH transmission on the Pcell in this TTI (case 5), details about whether or what type of PHR to be transmitted for the Pcell were still FFS. 
For case 4, as the scenario is the extension of the existing scenario of Rel-8/Rel-9, the question is whether only transmitting Type 1 PHR is enough, or both Type 1 & Type 2 PHRs would be needed. Although it was proposed by some companies that it would always be useful for the scheduler to get both Type 1 and Type 2 PHR information together, we still have some concerns on the real gain in this scenario. As there is only PUSCH is transmission in the TTI, the Type 2 PHR, if transmitted, has to be derived using some pre-defined virtual format. Although RAN1 did leave the possibility to derive such kind of Type 2 PHR, the situations that the Type 2 PHR could really be helpful would be limited. For example, only for those situations such as the PUSCH scheduling would be similar with previous scheduling with virtual PUCCH. Unless 3GPP spends efforts to pre-define enough virtual combinations between PUCCH and PUSCHs, the pre-defined formats could not cover all situations. As only Type 1 PHR could already serve the need for the scheduler to get the information of PUSCH, and taking into consideration the load to calculate extra virtual format together with the extra overhead, we would prefer to only transmit Type 1 PHR for Pcell in case 4. 
Proposal 2: Only Type 1 PHR is transmitted for Pcell in case 4. 
For case 5, since simultaneous transmission of PUCCH and PUSCH would be supported not only for CA scenario, but also in Rel-10 single cell scenario, we would prefer to support similar mechanism for both scenarios to introduce less UE implementation complexity. 

When a UE is only configured with single cell, there’s no way for the UE to transmit any PHR if there is only PUCCH transmission in this TTI. As a result, a UE configured with single cell could transmit no PHR in case 5. As we believe that it doesn’t bring enough gain to make UE behaviour different for single cell scenario and CA scenario, this implies no PHR is needed for Pcell in case 5 for the CA scenario, either. 
Proposal 3: No PHR is needed for Pcell in case 5. 
3 Conclusion
In this contribution, we express our understanding on the remaining open issues for PHR in CA, and we propose the following proposals: 
Proposal 1: Instead of having a prohibitPHR-Timer per CC, only one prohibitPHR-Timer is needed per UE. 
Proposal 2: Only Type 1 PHR is transmitted for Pcell in case 4. 
Proposal 3: No PHR is needed for Pcell in case 5. 
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