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1 Introduction
The inclusion and details of the UE transmission power headroom report was discussed in RAN2#60bis. The meeting could not at that time agree on the proposal and it was postponed for one more meeting. This document discusses again the inclusion of power headroom report from the UE. Similarly to R2-080087, but with some minor updated and clarified proposals, the power headroom is proposed to be transmitted as a control element and a format for such is also outlined for agreement.
2 Discussion
For efficient scheduling the scheduler must be able to select an appropriate transport format for a certain resource allocation. For this the scheduler needs to be able to estimate the UL link quality.
This requires that the eNodeB has knowledge of the UE transmit power. According to the discussions in RAN1 on UL power control the UE transmit power is calculated according to a formula where the eNodeB has knowledge of all components in the formula except for the UE’s estimate of the DL path loss. This means in short that it is sufficient for the UE to report power headroom when the UE’s estimate of the DL path loss that is used for power control has changed. This would effectively reduce the frequency of power headroom reporting since a power headroom report is transmitted only when needed. One exception is when the UE is power limited, i.e. transmits with the maximum power available, in this case the eNB must be informed of when the UE transmit power decreases.  
Proposal 1: UE reports Tx Power Headroom when the UE’s DL path loss has changed with more than a configured threshold compared with when the latest power headroom was reported and the latest reported power headroom indicated less than maximum UE transmit power.

With DL path loss in proposal 1 we mean the UE’s estimate of the DL path loss used for power control, i.e PL in 5.1.1 in [1].
Proposal 2: The threshold for DL path loss change in proposal 1 is configured through RRC.

Proposal 3: UE reports Tx Power Headroom when the UE’s latest reported power headroom indicated maximum UE transmit power and the transmit power has decreased below the maximum power.

In case of slow or stationary terminals where the DL path loss estimate for power control does not change for a long time, there is risk that the eNB looses track of the UE transmit power due to errors in the power control commands. Therefore, we also suggest to complement the path loss change trigger with an RRC configured periodic trigger. 
Proposal 4: The triggering in proposals 1 to 3 is complemented with an RRC configured timer triggered report.
The power headroom report is only needed when there is on-going data transmission so it is suggested to be triggered only in combination with UL data.

Proposal 5: The Power Headroom report is sent in combination with UL data only.

2.1.1 Power Headroom Control Element 

Considering the agreements so far made on the MAC layer, the power headroom report is naturally signalled as a MAC control element and thus one LCID should be used for conveying power headroom reports.

Note that, similarly to discussions in previous meetings, it should be open if additional LCID can be reserved for the concatenation of different MAC control elements so as to reduce the signalling overhead.
The details on the granularity and accuracy of the Power Headroom report is still not settled in RAN1/4, however it can be expected that aligning the control element to the byte aligned MAC protocol entailing a 8-bit power headroom signalling resource, we expect that the number of bits will be sufficiently large and that the report will fit into one byte. Thus it is natural to propose that RAN2 can agree on this as a working assumption.
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Proposal 6: The Power Headroom is signalled as an octet aligned MAC Control Element and a LCID is reserved for this purpose.

2.1.2 Time reference
To measure the UL gain it is essential to be able to tie both the received power PRX,NB and the transmitted power PTX,UE to the transmission. In addition, this time reference also makes it possible for the scheduler to tie PTX,UE to a particular resource allocation. This implies that there must be a known time reference for the reported power. The most convenient would be to get the UE TX power transmitted in the same sub frame as it is valid for. This should be possible as the UE TX power calculation must be complete when setting the output power for the sub frame. However, it has to be certified that a report on that time scale would fulfil sufficient accuracy requirement, at least ±2dB accuracy is needed in the most important power region close to the maximum UE power.  Considering the successful efforts spent on assuring that SAR requirements are fulfilled in it can be expected that this uncertainty can be further decreased for LTE.
3 Conclusion and Proposals

Proposal 1: UE reports Tx Power Headroom when the UE’s DL path loss has changed with more than a configured threshold compared with when the latest power headroom was reported and the latest reported power headroom indicated less than maximum UE transmit power.

Proposal 2: The threshold for DL path loss change in proposal 1 is configured through RRC.

Proposal 3: UE reports Tx Power Headroom when the UE’s latest reported power headroom indicated maximum UE transmit power and the transmit power has decreased below the maximum power.

Proposal 4: The triggering in proposals 1 to 3 is complemented with an RRC configured timer triggered report.

Proposal 5: The Power Headroom report is sent in combination with UL data only.

Proposal 6: The Power Headroom is signalled as an octet aligned MAC Control Element and a LCID is reserved for this purpose.
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