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1. Introduction

In this contribution email discussion on uplink power control is summarized. There were about 15 emails altogether on that topic. 
2. Parameters of UL PC formula
The agreed PC formula is: 
P = min ( Pmax ,  10 log M + Po + α x PL + delta_mcs + f(delta_i))

Detailed description of the parameters was one of the topics of the email discussion. Below are email discussion comment and conclusions (italic text) for each parameter. By accident comments on delta_mcs parameter were not asked in the kick-off email and companies did not comment on that.
Pmax: fixed value (depends on UE class, RAN4 issue)
Ok
M number of assigned RBs
· Value: 0 .. 100, update rate is TTI

Should be 1 .. 100 as pointed out by Motorola

Po is a cell specific parameter that is broadcast
Ericsson: Also UE specific value via RRC signaling should be supported

Motorola, Nokia Siemens Networks, Nokia: cell specific

· Separate value for PUSCH and PUCCH 
Yes
· Defines the SINR target at the eNB together with a. Po can be defined as Po =  IoT + noise power/RB (dBm) + SINR target. Then SINR = Po + (a -1) x PL - IoT - Noise/RB + delta_mcs + f(delta_i)) 

· What is the range of Po? 
Ericsson presented how to define the range. This approach was supported by many although exact values need still to be studied.
· 1dB resolution? 
Ok

· Update rate?
Update rates 50ms, 100ms, 1280ms or D-BCH rate were proposed.
α is cell specific path loss compensation factor (can be set to one to allow full path loss compensation)
· Separate value for PUSCH and PUCCH 
Yes

· Value 0..1, How many different values, update rate?
6 to 20 different values were proposed. 1 is the highest value. Almost all think that 0 should be the smallest value. Same update rates as for Po were proposed.
delta_i is UE specific correction value. Function f() is accumulation or absolute value
· For PUSCH PC delta_i is sent in the UL grant 

· For PUCCH PC delta_i is sent in the DL grant or joint coding of TPC commands for multiple UEs in PDCCH is used 

· Both accumulation and absolute value are supported in the case of PUSCH PC and only accumulation in the case of PUCCH PC 

· What is the number of bits, dynamic range and coding of bits in different cases? 
PUSCH, PUCCH accumulation: 1,2 or 3 bits were proposed. Some specific proposals for 2 bit case were [-3, -1, 1, 3] dB  Interdigital, Nokia, Nokia Siemens Networks and [-1, 0,  +1, +3] dB Ericsson

PUSCH absolute: most of the companies think that more bits and higher dynamic range is needed
PL is downlink path loss calculated in the UE
· Measurement/calculation of PL probably needs to be standardized 

· Obtained via RSRP measurement minus RS Tx power? 
Comments were “agree” and “ffs”. 
· How often PL value is updated?
Numerical values 50 to 100ms were proposed and also measurement and filtering procedures (e.g. similar to RSRP measurement) were proposed
3. Other UL PC discussion topics
PC for SRS: follows PUSCH with an offset 
· How to set the offset value?
Few proposals:

Same PSD as PUSCH with zero MCS offset or special MCS is used with delta_mcs signaling (Ericsson)

Also UE specific signaling was proposed.
PC for persistent scheduling: same mechanism as PUCCH 
· How to set the offset value?

There were comments indicating that additional parameters and signaling is not needed. Also UE specific signaling was proposed

Power headroom: This information is needed in the eNB 
· How it is signalled?
MAC signaling similar to HSUPA was proposed by many. Also it was mentioned that power headroom information can be derived from PL report.
UL inter-cell PC: Frequency dependent overload indicator is agreed 
· More details related to UL inter-cell PC?

Sub-band based overload indicator was discussed, but more discussion is needed on sub-band size and OI reporting
Also there was some discussion on what happens if UL grant that contains power control command is lost.



























