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1
Introduction
In RAN2#70bis meeting, aggrement on PHR was made that “It shall be allowed to transmit a PHR report on any UL CC, e.g. PHR of CC1 can be sent on CC2”. However, no consensus has been reached on the PHR MAC format for Carrier Aggregation. In this document we consider this issue and give our considerations.
2
Discussion
When designing PHR MAC format, one question is whether the PHR format in LTE Rel-8/9 can still work in Rel-10 Carrier Aggregation. To answer this question, we had better first analyze the PHR structure of Rel-8/9 and Rel-10 CA, respectively. We think there are mainly two differences between Rel-8/9 PHR and Rel-10 CA PHR:

· PCell can simultaneously have two PHRs, i.e. Type 1 PHR and Type 2 PHR, whereas Rel-8/9 cell in one TTI can have at most one PHR;
· Rel-10 CA supports cross-carrier PHR transmission, i.e. PHR of one CC can be sent on another CC.
When both of Type 1 PHR and Type 2 PHR for PCell have been triggered, they should be transmitted to the eNB at the same time. Because based on only Type 1 PHR or Type 2 PHR eNB can not obtain enough information to schedule UE on PCell. One simple way to guarantee that both of Type 1 PHR and Type 2 PHR for PCell are received by the eNB at the same time is restricting Type 1 and Type 2 PHR for PCell transmitted on the same CC in the same TTI.
Proposal 1: Type 1 and Type 2 PHR for PCell should be transmitted on the same CC in the same TTI.
If we apply Rel-8/9 PHR MAC sub-header and MAC CE into Rel-10 CA, it is difficult to identify each UL CC for cross-carrier PHR transmission. One may argue that the two “R” bits in PHR MAC CE can be used to identify UL CCs. However, there may be totally 6 PHRs simultaneously which include 4 PHRs for SCell and 2 PHRs for PCell, which needs at least 3 bits. Based on above analysis, our understanding is that new LCID and MAC CE for PHR is needed to support cross-carrier PHR transmission and Type 1/2 PHR transmission for PCell.
Proposal 2: New LCID and MAC CE for CA PHR should be introduced.
When there is only Type 1 PHR for PCell is triggered, we think Rel-8/9 PHR sub-header and MAC CE can still be used. In this case, when eNB receives PHR with Rel-8/9 PHR LCID on the PCell, it knows that it is Type 1 PHR for PCell. Similarly, Rel-8/9 PHR MAC format can still be used by PCell to tranmit Type 1 PHR on itself.

Proposal 3: PHR transmitted on one CC with Rel-8/9 LCID and MAC CE indicates Type 1 PHR for the same CC.
In last RAN2 meeting, [1] proposed 2 scenarios for PHR reporting in CA:
Scenario 1: One MAC PHR CE includes PHR information for all configured CCs, and
Scenario 2: One MAC PHR CE includes partial configured CCs’ PHR information.
In fact, according to the aggrement on PHR in RAN2#70bis meeting minus [2], we think Scenario 1 is just a special case of Scenario 2. So only Scenario 2 needs to be consided when designing CA PHR MAC format. For PHR MAC CE format, there are mainly 2 options:
· Option 1: Fixed size PHR MAC format, and
· Option 2: Variable size PHR MAC format.
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Fig.1 Fixed size PHR MAC format
Fixed size PHR MAC format is depicted in Fig.1. In this design, a new LCID for CA is introduced and the size of MAC CE is extended from 1 byte to 5 bytes. The drawback of fixed size PHR MAC format is high payload. Because every time 5 bytes are needed even though there is only one PHR to be transmitted. It is common understanding that CA will be used mainly for downlink. In future, for a long time UE supporting less than 4 UL CCs will be dominant. Therefore, variable size PHR MAC format is needed for Rel-10 CA to reduce payload.
Proposal 4: The size of PHR MAC CE for Rel-10 CA should be variable.

The variable size MAC header in Rel-9 can also be used for variable size PHR MAC format in Rel-10 CA, where the “L” field is used to indicate the size of corresponding MAC CE. For MAC CE structure, one important issue is differentiating Type 1 and Type 2 PHR for PCell and PHR for SCell. [1] uses “R” bits to indicate whether PHR for PCell and SCell exists, but it does not consider there are 2 types of PHR for PCell. [3] uses bitmap to indicate the PHRs for PCell and SCell, but it consumes too much “R” bits. Based on the work of [1] and [3], we improve the PHR MAC CE structure, which are depicted in Fig.2 and Fig.3.
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Fig.2 Variable size PHR MAC format (scheme 1)
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Fig.3 Variable size PHR MAC format (scheme 2)
Proposal 5: We kindly ask RAN2 to consider the variable size PHR MAC format depicted in Fig.2 and Fig.3.
3
Conclusion
In this contribution we have studied the need to apply delta signalling for cell related reconfiguration. The following are proposed:
Proposal 1: Type 1 and Type 2 PHR for PCell should be transmitted on the same CC in the same TTI.
Proposal 2: New LCID and MAC CE for CA PHR should be introduced.
Proposal 3: PHR transmitted on one CC with Rel-8/9 LCID and MAC CE indicates Type 1 PHR for the same CC.
Proposal 4: The size of PHR MAC CE for Rel-10 CA should be variable.
Proposal 5: We kindly ask RAN2 to consider the variable size PHR MAC format depicted in Fig.2 and Fig.3.
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