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1
Introduction
In CA enhancements work item (RP-150277) support for more than 5 component carriers (CC) is being specified. In this contribution we discuss further the impacts on PHR MAC CE. RAN2#90 agreed that a fixed four bytes Ci field would be add to PHR MAC CE. The main argument was to make it the same as Ci field in activation/deactivation MAC CE. However, the usage of the Ci field in PHR is very different from the usage in act/deact MAC CE. In act/deact MAC CE the activation status of all SCells is reported whereas in PHR Ci field is only used for SCells with configured uplink. Thus in PHR the need for more than one byte for Ci field is very unlikely. Therefore, a fixed four byte Ci field always present in the PHR is waste of resources (there are then typically 3 bytes of all zeros).
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PHR MAC CE
The Extended Power headroom Report MAC CE is a variable length MAC CE and as such can accommodate power headroom (PH) of even more than five component carriers. However, the first byte that indicates for which SCells the PH is being reported, needs some updates. Similar to activation/deactivation MAC CE, RAN2#90 agreed that a fixed four byte Ci field would be added to PHR MAC CE.
However, since PH is reported only for SCells with configured uplink and since it is very unlikely to have more than 8 SCells configured with uplink, one byte to indicate which SCells are being reported should be more than enough to cover almost every use case imaginable. Therefore, the length of the Ci field should be configurable or, at minimum, a single byte Ci field should be supported as well in addition to 4 byte Ci field. 

For more than 5 CCs with a single PUCCH, current Extended PHR format can be used even with more than 8 CCs provided that the number of SCells configured with UL is up to 8 and the SCellIndexes of the SCells with configured uplink is in the range of 1..7. 
Observation 1: Extended PHR can be reused for more than 5 CCs when there are up 7 SCells with configured uplink and only one PUCCH is configured.

For dual PUCCH, a new PHR format is needed. Even with dual PUCCH, the number of SCells with configured uplink is in most cases less than 8. Therefore, there should be a PHR format that supports dual PUCCH and has only one byte Ci field. Furthermore, the intention in the WID was to specify PUCCH on SCell first for up to 5 CCs which would imply a single byte Ci field. On the other hand for completeness, the specification has to support also more than 7 SCells configured with uplink.
The above requirements can be achieved (at least) in two ways:
1) Specify two new PHR formats with different size of Ci field: one with one byte Ci field and the other with four byte Ci field, both supporting PUCCH on SCell.
2) Specify a new PHR format with configurable size Ci field (also supporting PUCCH on SCell).
Both alternatives are viable but the first requires two new PHR formats (and two new LCIDs) whereas the latter only requires one new PHR format (and LCID) and follows the current approach of variable length PHR where the presence of certain fields follows the configuration (Type 2 PH is present if simultaneousPUCCH-PUSCH is configured).
Therefore, we propose:
Proposal 1: Specify new PHR format which is used when PUCCH on SCell is configured and/or when more than 7 SCells are configured with uplink.
Proposal 2: The new PHR format should have a configurable length for the Ci’s fields (1 or 4 octets) (either explicitly or implicitly).

Proposal 3: The new PHR format should support dual PUCCH, i.e., two Type 2 PHs, when dual PUCCH is configured.
4
Conclusions
We have discussed the impacts of dual PUCCH and more than 5 CCs on PHR MAC CE and propose the following:
Observation 1: Extended PHR can be reused for more than 5 CCs when there are up 7 SCells with configured uplink and only one PUCCH is configured.

Proposal 1: Specify new PHR format which is used when PUCCH on SCell is configured and/or when more than 7 SCells are configured with uplink.

Proposal 2: The new PHR format should have a configurable length for the Ci’s fields (1 or 4 octets) (either explicitly or implicitly).

Proposal 4: The new PHR format should support dual PUCCH, i.e., two Type 2 PHs, when dual PUCCH is configured.
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