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1 Introduction
In RAN2#71 it was agreed to transmit only one PHR MAC CE in a given TTI where PHR is reported. Based on this a PHR MAC CE format able to fit up to 5 type 1 and 1 type 2 PHR is needed.
2 Discussion
In this discussion paper we assume that PHR for Type 1 and Type 2 for the PCC are always reported in the same TTI if parallel PUSCH/PUCCH transmission is configured, even though RAN2 has not decided on that yet.
2.1 PHR identification within the PHR MAC CE

In order to make use of the PHR it must be possible for the eNB to identify which CC a received PHR belongs to. As can be seen in the current PHR MAC CE format in Figure 1, only 2 bits are left in the octet. Since we have to be able to identify up to 5 different CCs, the 2 bits left in the current format will not be sufficient as identifier.
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Figure 1 - Current PHR MAC CE format

In RAN2#70bis it was agreed that all CCs configured for a UE shall be assigned a 3 bit Cell Index, which is unique among all CCs configured for that UE. Since this CC identification already exists it would make sense to re-use it also to identify the CC a specific PHR belongs to. In addition to that the eNB needs to know if a PHR reported for the PCC is a Type1 (PUSCH only) or Type2 (combined PUSCH + PUCCH) PHR since it will be able to report both in the same TTI. 
If re-using the Cell Index for the PHR, it could either be used directly as an identifier applied to each PHR or as an indirect identifier if the PHRs are arranged in a specific order based on their decreasing/increasing Cell Index. The Type 1 and 2 PHR could also be arranged in a specific order.
Alternative 1: Stacking PHR according to Cell Index

Each PHR would be reported in an octet looking like the one in Rel-8/9. Instead of sending each PHR as their own MAC CE, the UE would stack the PHR(s) being reported in the same TTI and transmit them as one MAC CE with one MAC subheader. Since the order would need to be known to both eNB and UE, a straightforward solution would be to stack them according to Cell Index with the lowest CI at the top of the stack. 
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Figure 2 - PHR MAC CE with PHR reports stacked
The PCC may have both a Type 1 and Type 2 PHR in case parallel PUSCH/PUCCH transmission is configured, and these would then be stacked after one another in a predetermined order (e.g. with Type 2 PHR first as in figure 2). Since the eNB knows if parallel PUSCH/PUCCH is configured and which Cell Index the PCC has, it will know whether to expect 1 or 2 PHR for that Cell Index. If in later releases, Type 2 PHR would apply also to SCCs, the format could easily be extended to indicate the type using one of the R-bits.
This format is particularly suitable when PHR is reported for all configured CCs. If PHR is reported only for scheduled CCs an explicit identifier would be needed per PHR.
Alternative 2: Include Cell Index or other CC identification for each PHR

Each PHR would be associated with the identity of the CC it is reporting for (preferably reusing the Cell Index). The minimum size of a parameter to cover up to 5 different CCs is 3 bits and hence the ID and the PHR will not fit into the same octet. 
The following two solutions are then possible:
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Figure 3 - PHR MAC CE with each PHR report being associated to a Cell Index.
The Type 1 and Type 2 PHR reports from the PCC would also have to differentiated, either by using one of the R-bits as an indicator, or preferably, if they are always reported in the same TTI, it could be specified in which order they are to be included similar as suggested for alternative 1.
This format would work both if PHR is reported for all configured CCs or for all scheduled CCs. Having the Cell Index explicitly signaled in the CCI field makes it possible to allow up to 8 UL CCs without having to change the PHR format. 
3 Conclusion
If PHR is reported for all configured CCs, it would make sense to use the Cell Index and stack the PHR reports based on that without actually including the Cell Indices in the PHR MAC CE. This solution would not give any unnecessary overhead and would re-use the existing PHR MAC CE format except for that a length indicator would be needed in the MAC subheader.
If PHR is reported for all scheduled CCs, the eNB will not know exactly which CCs that are reporting and stacking is hence out of the question. Instead the preferred solution would be to indicate the Cell Index for each PHR to allow the eNB to identify which CC it is associated with. 

Proposal 1 If PHR is reported for all configured CCs, stack the PHR reports according to the ascending order of the Cell Index of the associated CCs, as shown in Figure 2.
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