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1. Overall Description

RAN1 requests RAN4 comment on UE transmission power dynamic range based on the following questions.
1) Is it feasible to have power offset between UL REs? If it is feasible, what is feasible power difference? Note that UL RE is defined as the symbol before DFT precoding in latest TS36.211.
>> Allowing a power offset between different RE(s) will impact cubic metric (CM) of uplink transmissions. Hence this should not be allowed and all QAM symbols (that are mapped to RE(s) before DFT spreading) should have the same average power. Also it is not obvious what benefit is obtained by having different UL RE power levels.
2) What is feasible power difference between LBs? In the case of different power levels between consecutive LBs is a transient period, e.g. like the +/-25 s portion of a slot boundary used in WCDMA, necessary? If such a period is necessary, what is required transient period? Is this transient period different depending on power difference?
Power difference between LBs may be at least following:
a) Demodulation reference signal and PUSCH
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>>> Power transitions between LB(s) will require a ‘transient duration’. Accuracy achieved while making the power transitions depends on the magnitude of the power transition and the length of the ‘transient. Since in E-UTRA each uplink LB spans only ~71us, potentially a significant portion of every LB will be spent making power transitions. This will have a negative impact on spectral efficiency.  Hence, it is not feasible to change power between LB(s) in the same slot.  
b) Demodulation reference signal and PUCCH
Same response as given for Q2a applies.
Following is the case of Ack/Nack for PUCCH.
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Following is the case of CQI for PUCCH.
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Sounding reference and PUSCH/PUCCH may be different LBs with different power.
>>>>> To make a power transition, UEs will require a finite ‘transient duration’. Transmit power accuracy achieved after the transient duration depends on the length of the transient period and the magnitude of the attempted power transition. If PUSCH and SRS transmissions are allowed in the same subframe, then allowing a power offset would imply that a significant portion of the SRS LB will be spent making the power changes and cannot be used for sounding. 
Therefore, if SRS and PUSCH/PUCCH LB(s) are adjacent in the same subframe, it is recommended that their transmissions should be at the same power.
3) What is the feasible power difference between consecutive subframes?  In case of different power levels between subframes, what transient period, e.g. like the +/-25 s of a slot boundary used in WCDMA, is necessary? If such a period is necessary, what is the minimum required transient period? Is this transient period different depending on power difference?
Power difference between consecutive subframes may at least include the following cases:

a) PUSCH and PUSCH
>>>> Power transitions between subframes will require a ‘transient duration’. Accuracy of power changes depends on the length of the transient duration (and also the magnitude of the power transition (e.g. similar to TS 25.101, Table 6.8).
Exact E-UTRA specific values for requirements on transient duration and achievable accuracy (as a function of power transition step size) are FFS.

Generally, UE(s) can provide better accuracy when the transmission power is high [e.g. for 0dBm] and when the transmission are periodic and the same band location.  
b) PUCCH and PUCCH
>>>> Response same as that given for 3a.
c) PUCCH and PUSCH
>>>> Response same as that given for 3a.
Sounding reference and PUSCH/PUCCH may be co-located in consecutive subframes.
>>>> Response same as that given for 3a.

PUSCH and PUSCH and PUCCH and PUSCH
>>>> Response same as that given for 3a.

2. Actions:

RAN1 kindly asks RAN4 above questions
>>> RAN4 would welcome further feedback and request for clarification if deemed necessary
3. Date of next meetings:

RAN4#44bis
October 8 –12
Shanghai

China
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