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1. Introduction

In this contribution reflector discussion on uplink power control is summarized. 
2. Parameters of PUSCH PC formula
The agreed PC formula is: 
P = min ( Pmax ,  10 log M + Po + α x PL + delta_mcs + f(delta_i))

Some of the parameters are still open:

Po: 
The agreement from Athens is to have 1dB resolution but the dynamic range is still open. The proposal in the kick-off email [-126dBm, 24dBm] was accepted by almost everybody. There was also discussion on reducing the signaling needed for Po. 
It is proposed to agree on [-126dBm, 24dBm]

delta_mcs: 
The current agreement is that delta_mcs is signaled by RRC (table entries can be set to zero). In the kick-off email proposals for delta_mcs values were asked. Comments from the companies were

· 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.
· Motorola: The delta_mcs table will depend on the MCS levels and the actual value may depend on the receiver and should be implementation dependent
· Interdigital: We propose 16 values (4 bits) ranging form -20 to 0 dB as follows: [-20, -18,….,-12, -10, -9, …..-1, 0]
· NSN/Nokia: We think that values in the range [0 dB .. 15 dB] with granularity of 1 dB should be allowed.
LGE commented that delta_mcs combined with accumulative delta_i would not work well in a frequency selective channel.
Proposal: Define what needs to be standardized.
delta_i (accumulation)
The proposals for accumulative closed loop corrections were:
· {-2, -0.5, 0.5, 2} dB Qualcomm
·  [-3, -1, +1, +3] Interdigital, NSN, Nokia, Motorola

· [-1, 0, +1, +3]  Ericsson

· [-3, -0.5, +0.5, +3] dB Alcatel-Lucent
It is proposed to agree  [-3, -1, +1, +3]
delta_i (absolute)

Proposals were:

· 8 values, exact values FFS, format [-13, -9, -5, -1, 1, 5, 9, 13] studied in contribution, (Interdigital)
· 8 values of [-7 -5 -3 -1 1 3 5 7] dB (Motorola)
· 4 values, details FFS (Ericsson)
· 3 bits quantization, [-6, -3, -2, -1, +1, +2, +3, +6] dB, In case only 2 bits quantization is agreeable: [-4, -3, 0, +2] dB (Alcatel-Lucent)
3. Parameters of PUCCH PC formula
Po

The only concrete proposal was from Ericsson: “[-126, -96] dB, or possibly [-130, -100] dB to support lower SINR targets for PUCCH”
It is proposed to agree one of them.
delta_i
Views of the companies were

· 1 bit if is transmitted on a TPC PDCCH of [-1 1] dB and 2 bits ([-3 1 1 3] dB) if in a DL scheduling assignment (Motorola)
· Same values as in accumulation case (Interdigital, NSN, Nokia, Ericsson)

· {-2, -0.5, 0.5, 2} dB for a 2-bit format and {-1, 1} dB for a 1-bit format (Qualcomm)
It is proposed to use same values for TPC command in DL assignment as in UL grant. More discussion is needed for TPC commands with DL-CCH format 3.
4. PC for SRS
Ran4 requirement that all the SC-FDMA symbols of the slot need to be transmitted with the same power can be problematic for SRS transmission. Bandwidth of SRS can be much larger (or sometimes smaller) than PUSCH data transmission. This results in PSD variation and sometimes very low PSD for SRS. 
It is proposed to continue discussion and clarify (with RAN4) what are the options.
5. PC for persistent scheduling
The agreement in Orlando was that same mechanism as PUCCH is used. It seems that there are different interpretations of this agreement:
Interdigital: PUSCH formula is used. Same TPC commands are used for persistent and dynamic PUSCH. Preference is to use only accumulative control for both dynamic and persistent PUSCH.
Motorola: PUSCH formula is used for persistent PUSCH. Offset may be specified between dynamic and persistent PUSCH, otherwise same parameters as with dynamic PUSCH are used. PHICH is used to transmit TPC explicitly or implicitly for persistent PUSCH in addition to the TPC in the UL grant for re-transmission.
NSN/Nokia: PUSCH formula is used for persistent PUSCH. Offset may be specified between dynamic and persistent PUSCH, otherwise same parameters as with dynamic PUSCH are used. Same TPC commands are used for persistent and dynamic PUSCH. Individual TPC-PDCCHs are used for PUSCH and PUCCH 
Ericsson: PUSCH formula and parameters are used for persistent PUSCH. TPC commands in UL grant and in TPC-PDCCH. The same TPC-PDCCH command is applied to both PUSCH and PUCCH.
Qualcomm: PUSCH and PUCCH power controlled independently. Persistent PUSCH power controlled in the same way as PUCCH because PDCCH format 0 (UL grant) is not present in persistent allocations.
It is proposed to agree that PUSCH formula is used for persistent PUSCH. 
TBD: 

· Is independent process (control loop) needed for persistent PUSCH?

· Parameter values of persistent PUSCH formula (offset between dynamic and persistent PUSCH?)

· Signaling of TPC commands: TPC-PDCCH (format 3) is agreed for persistent PUSCH. Are there individual TPC commands for persistent PUSCH and PUCCH or is the same command applied to both. Are TPC commands in UL grant also applied to persistent PUSCH? In case of joint control of persistent and dynamic PUSCH, how to handle the case with absolute TPC commands for dynamic PUSCH?
6. Power headroom signalling
It has been earlier decided that power headroom information is needed in the eNB. Proposal in the kick-off email was that MAC-signaling is used. This was agreeable to Ericsson, Qualcomm, NSN, Nokia and Interdigital. Motorola proposed that path loss should be the content of power headroom reporting. IPwireless proposed that UL power control measurements should be agreed as a ´package´ because the need to have e.g. power headroom measurement depends on what other measurements are specified.
It is proposed to agree MAC signaling of power headroom reporting.




























