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1. Introduction
In the previous RAN1, #52, meeting it was decided that for power headroom:
· UE should send power headroom report after N closed loop commands

· if the path loss has changed more than X dBs since the last power headroom report

· [Discuss further] if the UE power is close (< Y dB) to maximum power

· if the time elapsed from previous report is more than P TTIs

· In any case power headroom report is not triggered if the time elapsed from last report is less than K TTIs

· N, X, Y, P and K are configurable parameters and include values to turn off any of these criterions
This contribution analyses the decisions and proposes some simplifications as well as an additional trigger criterion associated with the maximum UE TX power. 

The current structure is based on a main criterion of “N closed loop commands” with the other trigger criteria as sub-bullets. The purpose of this is, to our understanding, to assure that the UE does not attempt to send a power headroom report when it does not have a grant. So in principle it would be enough to have one value for N, namely 1. However, it is possible for a UE to receive TPC commands also when it does not have a grant, e.g. to power control PUCCH, but this is not enough to send a power headroom report. It could be argued that also a larger number of TPC commands, than one, would be needed to limit how often power headroom reports can be sent. However, this can be done with the parameter K. So a somewhat simpler solution might be to remove N and instead state that a power headroom report can only be sent when the UE has a grant. 
2. Discussion

2.1. Criterion connected with the maximum UE TX power 

Increased UE battery life has been very much in focus when setting the E-UTRA standard. This has lead to an understanding of that good strategies for UE power savings is a success factor for LTE and that this is the responsibility of both UE and radio network vendors. An important component on the network side is a scheduling strategy where the UE should transmit during as short time as possible and operate in low power mode the rest of the time. This implies that a scheduling strategy optimized for low UE power consumption would allocate as many resource blocks as possible during a subframe under the circumstances that the UE has enough data to transmit. This kind of scheduling implies that a UE will often transmit with TX power equal or close to its maximum power, preferably without becoming power limited. Nevertheless, the UE will from time to time become power limited, i.e. the calculated UE TX power based on the UL power control formula will be larger then the permitted maximum power for the UE class. The UE has no freedom to use a different transport format then it has been instructed to use, so in those situations the UE transmission will be received with less power than anticipated. 
However, the scheduler does not know how much power is missing or, equivalent, how much too large the resource allocation was for a power limited UE. So the scheduler has to blindly reduce the resource grant. In order to do so it is crucial to find out when the UE is no longer power limited again. Therefore, we propose to introduce a trigger criterion where a power limited UE sends a power headroom report when it is back in the dynamic power control range (i.e. out of power limitation). This report should be send when the UE TX power is Y dB under the maximum UE TX power.  
2.2. Parameter values and names

It is proposed to remove the parameter N and instead state that a power headroom report can only be sent when the UE has a grant. 

A trigger connected with path loss changes according to above, was agreed in the last meeting. It is proposed to name the associated parameter (X) DL pathloss change and let it be able to take the values [1, 3, 6, inf] in dB. 
The above described trigger connected with the maximum UE TX power would be associated with a parameter called Non-power limited (Y´) that can take the values [0, 1, 3 inf] in dB. 

Concerning the periodic reporting with the associated parameter P it is proposed to call this reporting periodicity and it should be able to take the values [5, 20, 100, inf] in number of TTIs. 

When the parameters above take the value “infinity” the corresponding trigger is turned off. 
3. Conclusion

This contribution proposes to: 
· Introduce an additional trigger criterion for power headroom reporting fulfilled when: 
{the latest report was zero} and {the UE TX power has decreased below the maximum power with Y dB} where Y is defined by the parameter Non-power limited (Y) that can take values [0, 1, 3, inf] in dB.
· Call the parameter X DL pathloss change and allow it to take values [1, 3, 6, inf] in dB.
· Call the parameter P: reporting periodicity and allow it to take values [5, 20, 100, inf] expressed in number of TTI’s. 

· Remove the parameter N and instead state that triggers for power headroom reporting are only meaningful when a UE has a grant that is a prerequisite for sending a power headroom report to the system. 




































































































































































































































