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1. Introduction

In this contribution reflector discussion on power control is summarized. 
2. DL PC
Terminology
Summary of R1-081134 (PDSCH downlink power settings) was agreed as way forward in the last meeting. Definition of PA and PB is different in 36.213 and in R1-081134. Both of the definitions can be used but slight preference on using R1-081134 was stated by several companies.
Proposal: Terminology as defined in R1-081134 is selected.
R1-081134 terminology is used in this document:
    - EA: EPRE of PDSCH REs type A i.e. REs in the OFDM symbols that do not include reference symbols
    - EB: EPRE of PDSCH REs type B i.e REs in the OFDM symbols that include reference symbols
    - EC: EPRE of PDSCH REs type C i.e REs in the OFDM symbols that include ”holes” in the place of reference symbols. This is only applicable in the 4 antenna case.
The agreement from the last meeting is

· PA = EA/ERS is signalled semi-statically and UE specifically

Two other definitions from 1134:

    - PB = EB/EA (semi-static and cell specific) 
    - PC = EC/EA (semi-static and cell specific) 
PA and DL RS boosting
Most companies proposed that 4 values are used to signal PA. 3dB as a maximum boost value was mentioned in the several answers. A specific proposal for P_A {3,  0, x, -3}dB was presented.
Proposal: 4 values are used to signal PA. Agree on the values in the meeting.

Is the support of PB ≠ PC needed
Possibility for PB ≠ PC was supported by: Ericsson, LGE, Nortel and Samsung

The view that PB = PC always was supported by: Motorola, Nokia, Nokia Siemens Networks, Qualcomm and TI

How PB and/or PC are signalled
Table that is already included in 36.213 or table in 1134 was agreeable to almost everybody. Nokia/NSN and TI proposed that signaling is reduced to one bit: E_B = E_A or E_B is to be derived from P_A and the antenna configuration, assuming constant energy per OFDM symbol. Samsung referred to the agreements in 1134 and pointed out the only signaling that needs to be agreed is the 4 levels of RS overhead. They proposed that for 1Tx case [ 1/12, 1/6, ¼, 1/3]  is used for RS overhead and in 2/4 Tx case values are [ 1/6, 1/3, 3/6, 2/3].
Other issues: 
Nokia/NSN proposed that the UE may assume also for 16QAM that EPRE offsets are explicitly signaled and that the offsets applied in the eNB are equal to the signaled ones (for 64QAM this was already agreed). This view was also supported by Qualcomm and TI. Also Nokia/NSN proposed that the puncturing option for RS power boosting is removed.
2. UL PC
Some parameter values are still open in specification. Also some fine tuning of parameters that are already agreed may be done
PUCCH
P0_PUCCH: Should P0_PUCCH be divided into cell specific and UE specific part or is single UE specific value sufficient as proposed in R1-080900?
Splitting P0_PUCCH to cell specific part was supported by everybody i.e. no changes to 36.213 (but L1 parameters document should be modified).
Proposal: P0_PUCCH is divided to cell and UE specific part. Default value for UE specific part is 0 dB.
Delta_MCS tables
RAN4 input is on SNR requirements on different PUCCH formats is needed. Number of different PUCCH formats can be quite large.
PUSCH PC
P0_UE_PUSCH
In the UL PC kick-off email specification of default value of 0dB was proposed. This was agreeable to everybody.

Proposal: Default value for P0_UE_PUSCH is 0dB

Delta_MCS:
Currently 2 bits are used to configure this (1-bit cell specific and 1-bit UE specific configuration). Removal of cell specific signalling was agreeable to Ericsson (provided that default for UE specific signalling is that delta_mcs is switched off), Motorola, Nokia and NSN. Qualcomm’s view was that delta_mcs should be switched on by default.
Proposal: Cell specific bit is removed and default value for UE specific bit is specified so that Delta_MCS is switched off.
Accumulation_enabled: 
Currently UE specific signalling is specified. 

In the discussion UE specific signalling was agreeable to Ericsson, Motorola, Nokia and NSN. Qualcomm preferred cell specific signalling. Ericsson, NSN and Nokia proposed that default value for this parameter should be that accumulation is used.

Proposal: Default value of this parameter is that accumulation is used.

 
Power headroom
Range and resolution of power headroom report
It was proposed that the range is [40, -23] dB with 1dB resolution
Triggering criteria for sending PH report
In the last meeting five criteria when to send PH report was agreed but parameter values were not discussed. In the email discussion proposals for parameter values were presented:
- UE should send power headroom report after N closed loop commands.

NSN/Nokia proposed that values of N should be [1, 2, 4, inf]. Ericsson proposed that only value that is needed is [1] so this parameter could be removed.
- PH report is sent if path loss has changed more than X dBs since the last power headroom report.

NSN/Nokia proposed that values of X should be [0, 1, 3, inf], Ericsson proposed that values should be [1, 3, 6, inf]

- PH report is sent if the UE power is close (< Y dB) to maximum power.

NSN/Nokia proposed values [0, 1, 3, inf]. Ericsson proposed to redefine the parameter so that report is sent if {the latest report was zero} and {the UE TX power has decreased below the maximum power with Y dB} where Y, could also be called Non-power limited, can take values [0, 1, 3, inf] in dB
- PH report is sent if the time elapsed from previous report is more than P TTIs.
NSN/Nokia proposed values [100, 200, 1000, inf]. Ericsson proposed values [5, 20, 100, inf] and also pointed out that initial PH report should be sent as soon as possible irrespective of value of P.

- PH report is not triggered if the time elapsed from last report is less than K TTIs.

NSN/Nokia proposed values [0, 100, 200, 1000]. Ericsson did not see immediate need for parameter K.




























