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1. Introduction
This contribution addresses several aspects with respect to PHR (Power Heardoom Reporting) for CA (Carrier Aggregation). Specifically, the following aspects:

· Configurability of PHR

· UL CC for PHR transmission

· Triggers for PHR

2. Discussion
2.1
Configurability of PHR
With UL CA, in order to aid appropriate UL resource allocation/scheduling by the eNB on different UL CCs, independent PHR would be required for UL CCs with different pathloss characteristics. Considering that UL CA for Rel-10 is focused on intra-band scenarios and scenarios not requiring multiple TA per UE (i.e. deployment scenario #4 and #5 in [1] is de-prioritized for UL CA), in most cases, the experienced pathloss will be the same among configured UL CCs. An exception will be for intra-band UL CA under deployment scenario #3 in [1]. For this case, since the antenna beam direction is different for different UL CCs, the experienced pathloss will be different among the UL CCs, and independent PHR would be required. This implies that among the configured UL CCs, there are cases where the UL CCs experience the same pathloss and there are also cases where the UL CCs experience different pathloss. Therefore, it would be best to have PHR configurable (on/off) per configured UL CC.

Proposal 1: PHR should be configurable (on/off) per UL CC.
2.2
UL CC for PHR transmission
During RAN2#69bis, it was discussed whether or not to restrict transmission of PHR related to a UL CC to that UL CC or not [2-3]. Considering that PHR would be one of the inputs for the eNB scheduler to decide on which of the configured UL CCs to schedule PUSCH allocations to the UE, it is considered beneficial to allow the transmission of a PHR related to a certain UL CC also on other UL CCs. For example, when two UL CCs (UL CC#1 and UL CC#2) are configured, and the eNB observes from PHR that UL CC#1 is experiencing a relatively high pathloss, the eNB might decide not to schedule on UL CC#1. Then, if transmission of PHR related UL CC#1 is restricted to UL CC#1, the eNB will not be able to receive updated PHR for UL CC#1, and would not know appropriately when to restart scheduling on UL CC#1.

Proposal 2: Transmission of PHR related to a certain UL CC should not be restricted to that UL CC.

Allowing PHR related to a certain UL CC to be transmitted on any UL CC would require some indication on which UL CC the PHR is related to. Fortunately, the Rel-8/9 PHR MAC control element has 2 reserved bits, and these reserved bits can be used to indicate which UL CC a PHR is related to. For convenience, these 2 bits will be referred to as the PHR CC ID field. In practice, PHR is derived from the RSRP measured on a DL CC, and so the mapping of the DL CC used to measure RSRP to derive PHR and the code points the PHR CC ID field can be configured via RRC signalling. It is noted that the scope of CA supports up to 5 UL CC to be aggregated, but it is considered very unlikely that all of thses UL CCs will experience different pathloss.

Proposal 3: The two reserved bits of the Rel-8/9 PHR MAC control element is used to indicate which UL CC a PHR is related to (PHR CC ID field).

Proposal 4: The mapping of the DL CC used to measure RSRP to derive PHR and the code points of the PHC CC ID field are configured via RRC signalling.

Furthermore, the current PH is defined as the difference between the maximum UE transmit power and the PUSCH transmission power. I.e. it depends on the number of PUSCH resource blocks allocated for the PUSCH onto which PHR is mapped onto. In the case where a PHR related to a certain UL CC is transmitted on another UL CC, there may be no allocations on the UL CC for the related PHR. Then, some fixed rule needs to be specified, e.g. 1 RB is assumed, the same number of CCs allocated for the PUSCH on which the PHR is mapped on is assumed, etc.

Proposal 5: When a PHR related to a certain UL CC is transmitted on another UL CC, the number of PUSCH RBs to use to determine the PUSCH transmission power needs to be specified.
2.3
Triggers for PHR
When additionally configuring a new UL CC which experiences different pathloss, compared to already configured UL CC, it would be beneficial for the eNB scheduler to obtain PHR related to this UL CC as soon as possible in order to start appropriate UL resource allocation/scheduling on this new UL CC. Therefore, it would be beneficial to have a PHR triggered as soon as this new UL CC is configured. Furthermore, if activation/deactivation is specified for UL SCCs, it might be also beneficial to trigger PHR when the UL SCC is activated.

Proposal 6: When a new UL CC configured with PHR is configured, PHR for this UL CC is triggered.

Proposal 7: If activation and deactivation is supported for UL SCCs, it should be discussed whether a PHR should be triggered when a UL SCC is activated.

3. Conclusion
This contribution addressed several issues with respect to PHR for CA, , and proposes the following:

Proposal 1: PHR should be configurable (on/off) per UL CC.

Proposal 2: Transmission of PHR related to a certain UL CC should not be restricted to that UL CC.

Proposal 3: The two reserved bits of the Rel-8/9 PHR MAC control element is used to indicate which UL CC a PHR is related to (PHR CC ID field).

Proposal 4: The mapping of the DL CC used to measure RSRP to derive PHR and the code points of the PHC CC ID field are configured via RRC signalling.

Proposal 5: When a PHR related to a certain UL CC is transmitted on another UL CC, the number of PUSCH RBs to use to determine the PUSCH transmission power needs to be specified.

Proposal 6: When a new UL CC configured with PHR is configured, PHR for this UL CC is triggered.

Proposal 7: If activation and deactivation is supported for UL SCCs, it should be discussed whether a PHR should be triggered when a UL SCC is activated.
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