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1. Introduction

In this contribution reflector discussion on uplink power control is summarized. 
2. Discussion topics
PUSCH PC
Details of delta_mcs are open. It has been agreed that delta_mcs values are cell specific. One value for each MCS is signaled to the UE. Dynamic range and number of values is open. Also it has been proposed in R1-074818 that it should be possible to disable usage of delta_mcs parameter UE specifically. Do you agree?
 
It was proposed that each delta_mcs value is indicated with 4 bit value. Another proposal was that delta_msc = k * info bits/resource element and k is signaled with 2 bits.
Possibility to disable usage of delta_mcs parameter UE specifically was supported. It was pointed out that disabling should be semi-static and not dynamic.
PUCCH PC
Delta_mcs values are open. As discussed in Jeju, in PUCCH case delta_mcs refers to power offsets between different PUCCH formats (A/N, CQI, SR). Cell specific values are signaled by higher layers: FFS how many values and what range.

3 proposals were presented:

- 2 values per format are used
- 4 bits are used to indicate each delta_mcs value

- delta_mcs values are set according to differences in SNR requirements  
 

PC for sounding RS
P_srs_offset parameter value needs to be defined. I suppose it is a cell specific parameter. How many bits are needed to signal it? What is the range and resolution? 36.213 has also delta_mcs parameter for SRS. Is it needed?
 
In the email discussion following options for P_srs_offset were presented

· explicit signaling

· fixed value e.g. (RPF)-1 
· P_srs_offset could be one of the delta_mcs values (delta_mcs of known reference MCS) 
It was agreed that Delta_mcs parameter is not needed in the PC formula for sounding.
Power control over retransmissions
UL HARQ may be adaptive (UL grant sent) or non-adaptive (no UL grant). 
- If UL grant is used then TPC command is sent to UE via UL grant
- if UL grant is not used to schedule retransmissions, should UE set the power of retransmission according to the latest received power control command or should it use the same power that it used for initial transmission and ignore power control commands that it have received after initial transmission, as proposed in R1-074987?
In the email discussion the following options for UE power setting for retransmissions was proposed
· the latest received PC command is used for all transmissions

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

· 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
It was also pointed out in the discussion that Po setting and f(delta) setting should be independent so that even if TPC commands are ignored in retransmissions, Po value change is taken into account in the retransmissions.
RACH preamble PC

Open loop PC has been proposed for RACH e.g. in R1-074995. Is it agreeable that full path loss compensation is always used? If the preamble is not detected UE should ramp up the power. The transmit power of the latest preamble could be described as

P_last_preamble = min(Pmax, PL + Po_pre + (N_pre-1)*dP_rampup)

where,
PL = DL pathloss

Po_pre = cell specific parameter that defines target power level at the eNB

N_pre = number of sent preambles

dP_rampup = cell specific power step size for retransmission
Is this description acceptable? Po_pre and dP_rampup range and resolution should then be specified.
 

The power setting for RACH preamble as described above was acceptable. It was pointed out that the agreement is that L1 gets the PRACH power of each transmission from L2, so power ramping should be specified in L2 specifications. 
Pathloss in PC formulas
In R1-074923 it is proposed that pathloss is calculated using average RSRP value that is used for mobility. Average is obtained by applying L1 filtering (discussion in RAN4) and possibly RRC configured L3 filtering for measured RSRP. Do you agree?
The proposal was agreeable except that L3 filtering was not supported by everyone. It was also pointed out that in TDD PUCCH power setting, faster update of pathloss value should be used.
 

Power headroom reporting
In the last meeting it was agreed that time relation to the occurrence of the power headroom measurement is to be specified. MAC signaling is probably used in power headroom reporting. Is it necessary to include some kind of timing information to power headroom report?
eNB needs to know when the measurement was done, but there is no need to include timing information in the report. It was proposed the power headroom report is transmitted in the same subframe that it refers to.
 

UE power transitions
RAN4 is studying if additional guard periods or restrictions in power step size are needed. Initial response (R1-075070) was received from RAN4 in the last meeting but I think that more input from RAN4 is needed before the issue can be progressed in RAN1.
3. Other open UL PC topics

It was noted by Ericsson that also following issues need to be considered:

· when to reset accumulation of accumulative TPC commands?
· How to treat TPC commands when the UE has reached maximum power?
· UE specific Po for PUCCH is not specified, but it would be useful



























