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1 Introduction

In RAN4 meeting #32 in Beijing an LS from RAN1 was received that asked to clarify the required maximum limit for the minimum UE output power when HS-DPCCH is transmitted. A few options for answering to that LS were discussed during that meeting off-line, however, due to the lack of time we could not find an agreeable answer. This contribution tries to summarize what the conclusion of off-line discussions among a few interested parties was.
2 Problem described by RAN1
RAN1 listed four possible options for an interpretation of the requirement on minimum power limit with HS-DPCCH.
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In these four options, it was assumed that DPCCH power is constant during one DPCH slot. 
3 Interpretation discussed during RAN4 #32

One of the difficulties with RAN1’s request is that the four options described above only reflect a short instance in time (1 slot). This time span seems not to be sufficient to describe the correct interpretation of what the minimum output power should be in the context of HS-DPCCH transmission. Therefore, it was felt that a larger span of time needs to be considered, over which HS-DPCCH might be switched on and/or off. 

For a better illustration, the figure below is depicting the output power used by different UL physical channels over a larger number of slots. The figure describes the UE behaviour when the Tx power is already around the minimum Tx power limit that has to be supported. On the upper part of the graph the assumed TPC commands are depicted. It is also assumed that the DPCCH power will not change during a slot. Furthermore, it is assumed that the DPCH is not slot-aligned with HS-DPCCH.
It is our understanding that this would be the correct behaviour when HS-DPCCH is transmitted and the UE approaches the minimum supported output power. 
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4 Conclusion

The correct behaviour of the UE close to the maximum limit for the minimum Tx power cannot be defined by a single option out of the list of four options in the incoming LS from RAN1. The actual UE behaviour is a mix of options 1 and 2 depending on what point in time is considered. One way to express this behaviour would be that the UE does not need to go below the limit for the minimum Tx power over any DPCH slot, no matter which channel combinations are transmitted during that slot. One consequence of this is that it might happen that the slot during which the HS-DPCCH transmission ends, the UE transmits DPCCH/DPDCH with a significant higher power than during the previous slot.
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