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1. Introduction

In this contribution reflector discussion on power control is summarized. 
2. Discussion topics
PUSCH PC
In the last meeting it was agreed that delta_mcs is defined as delta_mcs = k * info bits/resource element. The agreed value for k is 0 and according to the decision, at least two more values should specified. Do you have proposals for k values? Also it was agreed that delta_mcs is quantized to limit the number of possibilities. Quantization step size should be decided.

 
It was pointed out by Ericsson and Motorola that there might be problems with the agreed formula (delta_mcs = k * info bits/resource element), so formula of the format
Delta_mcs = 10*log10(2BPRE*k – 1) (dB)

was proposed (BPRE is information bits per resource element). This was supported by Nokia, NSN and Interdigital. Proposed parameter values for k included 0 (switch off MCS compensation) and 1.25. It was also mentioned that RAN4 could decide these values.
Qualcomm presented a study on k values based on the delta_mcs formula that was agreed in the last meeting.

PUCCH PC
Delta_mcs is signaled with 2 bits per PUCCH format relative to reference format. Reference format needs to be selected. Is PUCCH format 0, 1-bit ACK/NACK, suitable? 4 values can be presented with 2 bits. Are those values dependent on PUCCH format?
The use of PUCCH format 0 as a reference was supported by Ericsson, LGE and Qualcomm. Motorola proposed that reference should be scheduling request format because it has the lowest received SINR requirement. It was commented that 2 bits per format may not be always enough and on the other between formats 0 and 1 less than 4 values should be enough. It was also commented that defining offset values is difficult before knowing actual SNR requirements from RAN4.
 

PC for sounding RS
Offset value P_srs_offset is agreed to be signaled with 4 bits. Exact values need to be specified. Proposals? 
Ericsson and Qualcomm proposed [-7, 8] dB in steps of 1 dB. Motorola proposed values {-3, …, 12} dB with 1dB step size.
Power control over retransmissions
No conclusion could be reached in the last meeting. Three options (at least) could be recognized:

1. the latest received PC command is used for all transmissions

2. f(delta) that was used for initial transmission is used also for retransmissions in case of non-adaptive harq (and also in case of adaptive harq and accumulative TPC commands)

3. higher layer signalling is used to select if f(delta) value of initial transmission is used or if the latest received TPC value is used for all transmissions

What is your preference?

Ericsson, LGE, Interdigital, Nokia, NSN and Qualcomm supported the 1st option.
Motorola supported the second option. Also Alcatel-Lucent supported the 2nd option but they clarified that the use of f(delta) of initial transmission is only needed in case of non-adaptive HARQ. 
PRACH  PC

PRACH PC

Tx power of the latest preamble is P_last_preamble = min(Pmax, PL + Po_pre + (N_pre-1)*dP_rampup)
Po_pre defines target power level at the eNB. Range and resolution should be specified. Po_pre value probably depends on preamble format. dP_rampup defines power step size for retransmission. It may depend on preamble format. Range and resolution should be specified.
 

The following formula

P_last_preamble = min(Pmax, PL + Po_pre + Δ_premable+(N_pre-1)*dP_rampup)
With the parameter values
Po_pre: [-120, -90] dBm
-          Represented with granularity of 2dB using 4 bits
dB_rampup:. [0, 2, 4, 6] dB
Represented using 2 bits
Δ_Preamble:
-          0 dB for normal long preambles
o        Formats 0 and 1
-          -3 dB for long preambles 
o        Formats 2 and 3
-          8 dB for short preamble 
o        Format 4
seemed to be acceptable for everybody. LGE’s view was that 0 dB ramp up step is not needed in case of FDD.
Accumulative PC
In R1-080358 two issues related to accumulative PC commands are discussed.
If UE has reached maximum power, the proposal in R1-080358 is that the positive TPC commands are not accumulated. Is that agreeable?
This was agreeable to everybody. Ericsson also commented that when UE has reached minimum power, negative PC commands should not be accumulated.
According to R1-080358 UE should reset accumulation at cell-change, when entering active state, when an absolute TPC command is received, when a UE-specific P0 is received, and when the UE (re)synchronizes. Is this agreeable?
This was agreeable to Ericsson, LGE, Motorola, Nokia, NSN and Qualcomm. Interdigital’s view was that resetting the accumulative PC when at cell-change, when entering active state, or when a UE-specific P0 is received should be ffs.
 

Power headroom reporting
Power headroom triggering

In R1-080329 criteria when to send power headroom report, is proposed. According to R1-080329 UE should send power headroom report after N closed loop commands, if the path loss has changed more than X dBs, if the UE power is close (< Y dB) to maximum power or if the time elapsed from previous report is more than P TTIs. In any case power headroom report is not triggered if the time elapsed from last report is less than K TTIs. N, X, Y, P and K are configurable parameters. Is this kind of reporting criteria agreeable?

This proposal was supported by Motorola, Nokia and NSN. Motorola pointed out that these parameters should be configurable and include values to turn off any and each of these criterions.
DL power control

In the R1-080530 downlink EPRE discussion before Seville meeting is summarized. The summary/proposals are the following:

· It is proposed to agree to capture the statement “The cell-specific ratio between P_A and P_B is explicitly signaled (broadcast) by the eNodeB”
This was agreeable to Ericsson, Nokia, NSN and Qualcomm. Samsung proposed that RS power overhead level is signaled and UE then uses this value to to derive both the P_A/P_B ratio and the puncturing pattern. Also Motorola said that explicit signaling of ratio between P_A and P_B may not be needed. NEC proposed that signaled parameter should be Pbw_B = data power per RE if UE is assigned the whole system bandwidth / RS power per RE,  for OFDM symbols without RS or null sub-carriers.   
· It should be concluded if the parameter P_A is dynamically or semi-statically signaled
Semi-static signaling was supported by Ericsson, Motorola, Nokia, NSN and Qualcomm.
· It should be concluded if there is a need to retain the PDSCH-puncturing possibility
Ericsson and Motorola had a view that puncturing possibility should be kept.
Other DL PC related issues that were proposed in the email discussion:

LGE proposed that SCH bower boosting should be considered. 
Nortel proposed that the PDSCH-to-RS-EPRE should be varied per antenna port in the 4 Tx environment.
Removal of some of the PC options
In R1-080245 different power control schemes were investigated. The performance of accumulated [-1, 0, 1, 3] scheme was found to be slightly better than [-3, -1, 1, 3]. In the email discussion it was proposed to remove [-3, -1, 1, 3] scheme. Another proposal that was made, was to remove absolute power control scheme.

Removal of accumulative format  [-3, -1, 1, 3] was supported by Ericsson, Nokia, NSN and Qualcomm. Also Interdigital agreed that one of formats [-3, -1, 1, 3] or [-1, 0, 1, 3] can be removed. Alcatel-Lucent objected the removal of accumulative [-3, -1, 1, 3] format.
Removal of absolute power control scheme was supported by Ericsson, Nokia and NSN. It was objected by Alcatel-Lucent and Motorola.

UE Specific Po for PUCCH
Currently PC formula for PUSCH includes both cell and UE specific Po parameters but for PUCCH only cell specific Po is defined. It was pointed out by Ericsson that UE specific Po parameter should be included in the PUCCH formula in order to be able to compensate systematic UE specific errors.



























