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Discussion and Decision
1.
Introduction
From the discussions in the past meetings, it seems obvious that a new PHR format needs to be designed for the Carrier Aggregation. This paper proposes a potential PHR format for CA considering the agreements and open issues.
2.
PHR format for CA
2.1 LCID for new PHR
It was agreed that there would be only one PHR MAC CE transmitted by a UE in a TTI, and the PHR MAC CE includes PHs of all Cells that should be reported. One issue left open is whether a new LCID is allocated for the newly designed PHR MAC CE for CA (let’s call it PHR-CA).
If we reuse the Rel-8/9 LCID for the PHR-CA, then which PHR (Rel-8/9 PHR or PHR-CA) is indicated by the LCID should be deduced from whether multiple Cells are configured or not. In this case, we need to further consider the detailed condition of the use of the PHR-CA, e.g. when multiple Cells are configured only in DL, when a Cell is deactivated, when reconfiguration is performed, etc. 

The discussion of the detailed condition seems useless, and, therefore, we would like to go for simple approach, i.e. allocate a new LCID for PHR-CA.
Proposal 1: One new LCID value is allocated for the PHR-CA.

2.2 Type 2 PHR of PCell
For the Type 2 PHR of PCell, it is currently under discussion when to include the Type 2 PHR. If the inclusion of Type 2 PHR depends on the PUSCH and/or PUCCH transmission, then a Type ID is needed for the PHR of PCell. However, the conditional inclusion of Type 2 PHR brings more pains than gains, thus it is proposed that Type 2 PHR is always included for PCell together with the Type 1 PHR. This consumes 2 bytes for PHR of PCell, but it avoids the need for Type identification.

Proposal 2: For PCell, both Type 1 and Type 2 PHRs are always included in the PHR-CA.

2.3 PHR of deactivated SCell
In Rel-10, the number of configured uplink Cells would be no more than two in typical cases. It means that usually one SCell would be configured together with a PCell. Then, the simplest way is to include PHRs of all Cells that are configured, regardless of whether a SCell is deactivated. In this case, the PHR of deactivated SCell should be ignored by the eNB, and it should be discussed which PH value is used for deactivated SCell

Including PHRs of all configured Cells could work well in Rel-10, but we think this approach may not be efficient in future releases. It is generally assumed that the number of uplink Cells goes up to 5 in Rel-11. Then, the number of bytes wasted by PHRs of deactivated SCells would increase. Thus, we think including PHRs of only activated Cells is more attractive from the radio efficiency point of view.
Proposal 3: For SCells, only the PHRs of activated SCells are included in the PHR-CA.
2.4 Cell identification
For the proposal 3 to work, the Cell identification is needed for each included PHR. This is because the eNB may not always have correct view of UE states due to the implicit deactivation feature (and, though rarely, due to the NACK-to-ACK misinterpretation). Therefore, accompanying proposal with proposal 3 is to include Cell Identifier in the PHR-CA.
Proposal 4: Include Cell Identifier that each PHR belongs to in the PHR-CA.

For the Cell identification, we think the BITMAP approach is simple and straightforward. 1 byte of BITMAP matches with the size of Cell Index, so one-to-one mapping relation between them could be easily achieved. The PHR of a Cell is included only when the corresponding bit is set to 1 in the BITMAP.
Proposal 5: BITMAP is used for Cell identification in the PHR-CA.
3.
PHR-CA format
Based on the above proposals, we propose the following format be used for PHR-CA. In the PHR-CA MAC CE, BITMAP, PHR Type 1 for PCell, and PHR Type 2 for PCell are mandatorily present, while the PHR for SCells are present only when the corresponding bit in the BITMAP is set to 1.
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[Fig.1] Proposed PHR format for CA

Proposal 6: Agree on the PHR-CA format as shown in Fig.1.
4.
Proposal
This paper discusses details of PHR format that could be used for Carrier Aggregation. The followings are proposed:

Proposal 1: One LCID value is allocated to a new PHR, say PHR-CA, and the PHR-CA contains PHRs of all Cells that should be reported.

Proposal 2: For PCell, both Type 1 and Type 2 PHRs are always included in the PHR-CA.

Proposal 3: For SCells, only the PHRs of activated SCells are included in the PHR-CA.
Proposal 4: Include Cell Identifier that each PHR belongs to in the PHR-CA.
Proposal 5: BITMAP is used for Cell identification in the PHR-CA.
Proposal 6: Agree on the PHR-CA format as shown in Fig.1.
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