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1 Introduction

This contribution looks at some of the impacts that power amplifier architectures may have in the Uplink Power Headroom and Event 6.
2 Discussion
2.1 Uplink power headroom

RAN4 is currently discussing about different power amplifier architectures for CLTD. Different asymmetric power architectures may have a potential impact in those definitions which include as a variable the total UE power. Uplink power headroom and Events 6 depend on the maximum transmitted power.
Uplink power headroom is the ratio of the maximum UE transmission power and the DPCCH code power. Pmax,tx is the minimum value between the “Maximum allowed UL TX Power” and Pmax. “Maximum allowed UL TX Power” is set by UTRAN. Pmax is the UE nominal maximum output power according to the UE power class as specified in the standard.

Considering the figure below:
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Assuming that Branch 2 is activated and branch 1 is deactivated and that Z=1/2 and Y = 1, the maximum power available in Branch 2 (P2) would be Ptot. In this case, Ptot is the Pmax,tx as defined above. 
However, in the opposite case, branch 1 is activated and branch 2 is deactivated, the maximum power available in Branch 1 (P1) would be Ptot/2.

If the UPH definition is kept as is, the UPH value (UPH_1) in this case would be UPH_1 = Pmax,tx/DPCCH. However, the “factual” UPH value (UPH_2) would be equal to UPH_2 = (Pmax,tx/2)/DPCCH. Comparing both values, it can be observed that UPH_1 is larger than UPH_2.

Should the UPH be used as an input to calculate the Serving Grant value, the reporting of UPH_1 would have a consequence that the network could provide larger grants that the UE can make use of. While this is not an issue for the UE, it will impact the network and the system performance. If the network allocates resources which cannot be used by that UE, the network will reduce the entirely system performance and it can definitely impact other UEs. 
Proposal 1 Send a LS to RAN1 requesting to update the definitions UPH definition should be update so that the “Maximum allowed UL TX Power” and Pmax takes into account the maximum power available in each branch due to the type of power amplifier.
2.2 Events 6

Events 6 are triggered by different conditions based on the UE transmit power. Similar reasoning as described above applies in this case.

Consider that branch 1 is activated and branch 2 is deactivated, the maximum power available in Branch 1 (P1) would be Ptot/2. If the current definition is applied, a UE using branch 1 will never trigger the Event 6d, for instance, because the maximum UE transmit power will always be above the maximum power available for that branch. 
For example, Event 6d uses as an input the maximum power the UE can transmit. In the context of closed-loop, each branch may have a maximum power. In addition, the maximum UE power (Pmax) should should take into account that each branch may have different maximum powers.

Proposal 2 Update events 6 so that the transmit power and maximum power take into account the different power amplifier of each branch.
3 Conclusion

We kindly ask RAN2 to discuss and agree on the following proposals:
Proposal 1
Send a LS to RAN1 requesting to update the definitions UPH definition should be update so that the “Maximum allowed UL TX Power” and Pmax takes into account the maximum power available in each branch due to the type of power amplifier.
Proposal 2
Update events 6 so that the transmit power and maximum power take into account the different power amplifier of each branch.
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