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1. Introduction
In previous RAN2 meeting the following agreements were made with respect to the PHR MAC CE in CA. 

Agreements from RAN2 71

	PHR agreements:

1)
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.

2)
This MAC CE can be included in any TB

3)
The network will not be able to exclude certain CC's from PHR reporting/triggering


This contribution discusses possible MAC CE format for the MAC PHR CE in CA.
2. Discussion
Simultaneous transmission of PUCCH and PUSCH in Rel-10 is configurable and Rel-8 mechanism of multiplexing of UCI onto PUCCH is supported if the simultaneous PUCCH and PUSCH is not feasible. The transmission of type1 and type 2 PHR on PCell therefore depends on the configuration. 

If simultaneous transmission of PUCCH and PUSCH are configured, the transmission of type 1 and type 2 with absence of PUCCH and PUSCH transmission in the given TTI is FFS.  

Whether PHR is reported only for the schedule CCs or all configured CC is discussed in [71#57] email discussion. PHR MAC CE format depends on the decision to above FFS issues.

Considering the following assumptions, the PHR MAC CE format design is discussed below.

Assumptions:

1). Simultaneous transmission of PUCCH and PUSCH is configurable. Therefore, in one configuration (where simultaneous transmission of PUCCH and PUSCH is not supported) only type 1 PHR is transmitted on PCell.

2) If simultaneous transmission of PUCCH and PUSCH is configured, type 1 and type 2 PHR are transmitted together on PCell regardless of the availability of PUCCH or PUSCH transmission in the given TTI.

3). When PHR is triggered, PHR for all configured CCs are transmitted together.

4). As agreed in the last meeting, all triggered PHRs are transmitted on I PHR MAC CE by the UE in a given TTI.
PHR MAC CE content:
Considering the above design assumption, a proposal for PHR MAC CE content format is shown in Figure 1. In the example shown it is assumed 3 CCs are configured. Figure 1a shows the format where simultaneous PUCCH and PUSCH transmission is configured. Figure 1b shows the format where simultaneous PUCCH and PUSCH transmission is not configured.
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Figure 1: PHR format for scenario where 3 UL CCs are configured

The PHR is formatted according to the cell order, where the first byte is corresponding to the type 1PHR for Pcell, the second byte is corresponding to the type 2 PHR of Pcell, the third byte corresponding to the type 1 PHR of Scell1 and so on.VF field indicates whether PH is calculated using reference format for the PUSCH/PUCCH or not. R is the reserved field. As the PHR is signalled according to the cell index order, the cell index information is not required to be transmiited in the PHR MAC CE content.
Proposal 1: PHR MAC CE content shown in Figure 1 is proposed for the PHR reporting in CA
PHR MAC CE sub header:

The size of the MAC CE content determines by the number of configured SCells and the configuration for simultaneous transmission on PUCCH and PUSCH. In addition, if activation/deactivation is agreed for UL CCs and the PHR is reported only for the activated UL CCs, the size of PHR MAC CE content varies according to the number of activated UL CCs.
When the RRC reconfiguration is used for SCell addition/removal the new configuration is immediately applied upon decoding of the message at the UE.  However, the network does not know the point which the new configuration is applied. Due to the lack of information on the point where the new configuration is applied, there is ambiguity at the eNB on the size of PHR MAC CE content.  Moreover, if activation/deactivation is agreed and the PHR is only reported for activated CCs, the size of the PHR MAC CE content changes every time a cell is activated/deactivated, thus the possible ambiguity of the size of the PHR MAC CE use at the UE may happen more frequently. The ambiguity impacts the correct decoding of the MCA PDU at the eNB. Therefore, the length of the PHR MAC CE should be included in the MAC sub header. 7-bits L field variable length MAC sub-header format as shown in Figure 2 can be used for new PHR MAC CE.
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Figure 2: R/R/E/LCID/F/L sub-header with 7-bits L field

Proposal 2: sub-header with 7-bits L field is use for PHR MAC CE reporting in CA.
LCID for new PHR MAC CE:

If CA is not configured and simultaneous transmission of PUCCH and PUSCH is not supported, the Rel-10 UEs use Rel-8/9 PHR MAC CE format. If simultaneous transmission of PUCCH and PUSCH is supported even though the CA is not configured, the UE should use new PHR MAC CE format to indicate both type 1 and type 2 PHR information. If CA is configured, the UE should always use the new PHR MAC CE format.  Therefore, the use of new PHR MAC CE format is control by the RRC configuration.  

Rel-8/9 PHR MAC CE format contains a 1 byte fixed size PHR while new PHR MAC CE format is variable length and has minimum size of 2 bytes. As the new PHR MAC CE format is variable size while the old PHR MAC CE format is fixed size, the same LCID can not be used refers to both new and old PHR MAC CE formats.

Therefore a new LCID is required for the new PHR MAC CE format.

Proposal 3: new LCID is required for PHR MAC CE reporting in Rel-10.

3. Conclusion and proposal
This contribution discusses the MAC PHR CE format for LTE-A CA scenario and the support of simultaneous transmission of PUCCH/PUSCH. RAN2 is requested to discussed and agree on the following proposals.

Proposal 1: PHR MAC CE content shown in Figure 1 is proposed for the PHR reporting in CA

Proposal 2: sub-header with 7-bits L field is use for PHR MAC CE reporting in CA.

Proposal 3: new LCID is required for PHR MAC CE reporting in Rel-10.
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