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1. Introduction 
During RAN2#71 meeting, the following agreements [1] were made regarding PHR:

· Will only have 1 PHR MAC CE transmitted by a UE in a TTI. FFS if this is new MAC CE or redefinition of Rel89 codepoint.

· This MAC CE can be included in any TB

· The network will not be able to exclude certain CC's from PHR reporting/triggering

In addition, the following issues related to PHR are currently open in RAN2 as captured in [1] and under-going email discussion [71#57]:
· Do we need PHR reporting for non-scheduled CC's ?
· Do we need Type2 PHR reporting if PUCCH is not transmitted in this TTI ?

· Is the prohibit timer per CC or per UE ?

In this contribution, we discuss the implication of the above agreements and open issues on the PHR MAC CE format.
2. Discussion
Two aspects related to PHR MAC CE format are discussed here. First is the need for a carrier indicator field to indicate which UL CC(s) the PHR content corresponds to. Second is the need for PHR type indicator to indicate whether type 1 or type 2 PHRs are included.

2.1. The need for carrier indicator field

Depending on the decision after email discussion [71#57], one MAC CE is used to report PHRs of all configured UL CCs or a subset of the configured UL CCs, e.g., only the scheduled UL CCs, or only the ‘activated’ UL CCs.

Case 1: One MAC CE is used to report PHRs of all configured UL CCs

In the case, carrier indicator field is not required, as the PHRs of the UL CCs can be ordered according to the cell index of the CCs. Figure 1 shows an example of the PHR MAC CE format for this case.
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Figure 1 PHR MAC CE format for the case where PHRs of all configured UL CCs (four configured UL CCs in this example) are reported at the same time
Case 2: One MAC CE is used to report PHRs of a subset of configured UL CCs

There are two possible scenarios in this case. The first scenario is to only report PHRs of the scheduled UL CCs. Since there can be a mismatch between the eNB and the UE due to PDCCH mis-detection, a carrier indicator field is required to indicate which UL CCs the PH information in the MAC CE correspond to. Figure 2 shows an example of the PHR MAC CE format for this case.
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Figure 2 PHR MAC CE format for the case where PHRs of only scheduled UL CCs are reported at the same time
A second scenario is to report PHRs of only the ‘activated’ UL CCs. The issues of UL activation/deactivation are being discussed in email discussion [71#56]. However, for the issues of PHR reporting, since the PH information is used by the eNB to schedule PUSCH transmission on a UL CC, it is logical to only report PH of UL CCs that can be scheduled. This means that the UE only reports PH of configured UL CCs whose corresponding scheduling DL CCs are active. There may be a mismatch between the eNB and the UE in terms of the activation state of a DL CC due to mis-detection of activation/deactivation MAC CE or mismatch of deactivation timers. Therefore the PHR MAC CE needs to include a carrier indicator field to indicate which UL CCs the PH information in the MAC CE correspond to.  The PHR MAC CE format is the same as that shown in Figure 2.
Proposal 1: Carrier indicator field is required if PH of a subset of the configured UL CCs are reported in a PHR MAC CE.
2.2. The need for PHR type indicator field

A PHR type indicator field is required to indicate type 1 or type 2 PHRs for UL PCC if type 1 and type 2 PHRs are not always transmitted together in one PHR MAC CE. As indicated in our response to email discussion [71#57], we consider type 1 and type 2 PHRs to be always sent together. In this case, there is no need for PHR type indicator field. The PHR MAC CE formats including type 1 and type 2 PHRs for UL PCC for case 1 and case 2 discussed in Section 2.1 are shown in Figure 3 and Figure 4 below.
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Figure 3 PHR MAC CE format including type 1 and type 2 PHRs for UL PCC, for the case where PHRs of all configured UL CCs (four configured UL CCs in this example) are reported at the same time
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Figure 4 PHR MAC CE format including type 1 and type 2 PHRs for UL PCC, for the case where PHRs of only a subset of configured UL CCs are reported at the same time
Proposal 2: PHR type indicator is not required.
3. Conclusions
In this contribution, we discussed the issues of PHR MAC CE formats. Here is a summary of our proposals:

Proposal 1: Carrier indicator field is required if PH of a subset of the configured UL CCs are reported in a PHR MAC CE.
Proposal 2: PHR type indicator is not required.
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