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1. Introduction

In this contribution reflector discussion on power control is summarized. 
2. PUSCH power control
Absolute closed loop commands:
In the last meeting the following options were listed
*       Either 2 or 3 bits
        *       To be decided at the next meeting
*       2 bits: Proposals: [-5,-1,1,5], [-4, -3, 0, +2], [-6,-2,2,6]
        *       To be decided at the next meeting
*       3 bits: Proposals: [-13, -9, -5, -1, 1, 5, 9, 13], [-7 -5 -3 -1 1 3 5 7], [-6, -3, -2, -1, +1, +2, +3, +6]
In the email discussion: 2-bit format was supported by Ericsson, Qualcomm and Interdigital and 3-bit format by Motorola. Supported proposals were [-4, -3, 0, +2] (Alcatel-Lucent), [-6,-2,2,6] (Interdigital), [-6, -3, -2, -1, +1, +2, +3, +6] (Alcatel-Lucent) and combination of absolute [-8 -4 0 +4 +8] and accumulative [-1, 0, +1] values (Motorola).
Is offset needed between persistent and dynamically scheduled users?
In the email discussion the view of Ericsson and Qualcomm was that offset is not needed. Motorola, Nokia, Nokia Siemens Networks and Interdigital said that offset is desirable between persistent and dynamic PUSCH from single UE. Alcatel-Lucent commented that it would be good if PC of persistent and dynamic PUSCH were independent.
Operation in case that UE receives both absolute and accumulative commands

It has been agreed that TPC-PDCCH(PUSCH) closed loop commands are used to power control PUSCH together with PC commands in UL grant. TPC-PDCCH is always accumulative command (two formats agreed in the last meeting). If UL grant is configured for absolute commands, are there problems in using accumulated commands in TPC-PDCCH?
In the email discussion it was proposed that absolute command resets the accumulation.
Use PHICH for PUSCH power control instead of a separate TPC-PDCCH(PUSCH:
In the email discussion Motorola presented more details on using PHICH for PUSCH PC. One thing that was commented by others was if joint or individual coding is better for TPC commands but there was not any outcome on this issue. Also it was commented that there should be overhead only when power control is required and PHICH should be made flexible for that purpose.
Proposal: The operation in case that UE receives both absolute and accumulative commands can be such that absolute command reset the closed loop correction value to the current absolute value. On other topics more discussion is needed.
3. RRM signalling of PC parameters
The parameters that are listed below are signalled to the UEs by RRM signalling. Details of the signalling should be decided (if the parameters are UE or cell specific or both and how many bits are needed). Also it was proposed that in case of UE specific parameter default could be specified so that need for RRC signalling before UE can start transmitting data is minimized.
P0 for PUSCH
It has been agreed that P0 is both UE and cell specific. In the email discussion Ericsson proposed to signal the parameter P100 = P0 – 100 · (1–alpha). If the range of P100 is [-127, -64] dBm then P0 range is [-126, 24] dBm and only 6 bits are needed. This was supported by Qualcomm, Nokia, Nokia Siemens Networks and Interdigital.
Alcatel-Lucent proposed that P0 should be divided to cell specific and UE specific part.
P0 for PUCCH

It has been agreed that P0 is both UE and cell specific. In the email discussion a small change for dynamic range was proposed so that it would be [-127,-96] dBm and it could then be signaled by 5 bits
Selection of absolute or accumulated PUSCH PC commands
One bit is needed. UE or cell specific?
Which set of accumulated commands is used
One bit is needed. UE or cell specific? There was also a comment that only one accumulative command format should be selected so this selection would not be needed.
Delta_mcs

Proposal from Ericsson: “Exact delta_mcs values are outside the scope of the standard. The coding of these values should be specified though. It is proposed to use differential encoding of the table, e.g.  (0,+1) dB. Some MCS must also be defined as reference MCS. E.g. QPSK with rate ½.” was supported by Interdigital.
Alpha for PUSCH

Values of alpha have been agreed earlier. 3 bits are needed. Also it has been agreed that it is cell-specific
Proposal: Agree that P0 signaling for PUSCH is done with 6 bits and for PUCCH with 5 bits as mentioned above.
4. Power headroom 
Three options for reporting power headroom information was identified: tx power, power headroom or DL path loss. Their relationship was clarified so that
· Tx power and power headroom are equivalent if Pmax is known by the eNB

· If high accuracy of UE power amplifier setting can be assumed then reporting alpha*PathLoss_dl + f(delta_i) or PathLoss_dl and f(delta_i) is equivalent to tx power reporting

Proposal: Agree in the meeting if tx power, power headroom or DL path loss (and f(delta_i)) is signaled.
5. DL power control
In the kick off email the following proposals from R1-074479 were presented:
- A single power scaling factor to all RE carrying data (PDSCH) for the given UE on each Tx antenna port in a sub-frame.
- In case of more than one Tx antenna ports {0,1,2,3}, the power scaling factor for data for the given UE is the same for all Tx antenna ports in a sub-frame.
There were answers from Motorola, Ericsson and NEC that these are agreeable, but there were also other comments that especially in case of more than one tx antenna port more complicated power scaling would be beneficial.
Proposal: Continue discussion in the meeting



























