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1. Introduction

Power control was shortly discussed in the Riga meeting. The purpose of the email discussion was to continue the discussion about uplink intra-cell power control that was started in Riga. Before the Riga meeting there was also email discussion about PC [1]. In that discussion several approaches for uplink inter-cell PC was proposed.  Also downlink PC was discussed before Riga and conclusion was that little standardization is needed but some things like effect for pilots and control signaling needs to be specified.
2. Discussion summary
Questions for the discussion were:

Slow or fast power control? In the last meeting it was mentioned that for TDD fast PC should not be precluded (if it comes "for free"). 

Is PSD or power controlled? If the bandwidth allocation of the UE is changed, is the power or PSD kept constant?

PC scheme: closed loop or open loop (with adjustable parameters) 

In the proposed scheme what should be standardized (signaling,algorithm…)?

Should the PC scheme for data and control be same or different?

 UL PC dynamic range, granularity, update frequency
	
	Slow/fast
	PSD or power
	Closed or open loop
	To be standardized 
	PC Data/ control
	Update rate, dynamics…

	Alcatel/Lucent
	Slow
	PSD
	OL
	Signaling of PC parameters, PSD offset in scheduling grant, Adjustment of OL PC parameters based on load
	Probably different
	-

	Ericsson
	OL parameters updated slowly
	PSD
	Combined OL and CL
	The open-loop part of the algorithm (how the PSD is set based on the parameters) 
Which parameters are included 

The range of the parameters 

How the parameters are signaled
	Same algorithm, different parameters
	Dynamic range: 50 dB 
Granularity:2dB 

Update frequency: P0 and alpha: 10-100Hz, delta_UE with scheduling grant or otherwise.

	Interdigital
	Slow for data, faster for control
	PSD
	Combined OL and CL
	The UE PSD setting algorithm,
The range of the relevant PC parameters,

How the parameters are signaled.
	Update frequency different, otherwise the same
	Dynamic range 50-70dB, granularity[0.25, 1, 2dB]
Update rate 100Hz(data), 1000 Hz (control)

	IP wireless
	Slow, for TDD faster OL based upon channel reciprocity
	PSD
	Combined OL and CL
	
	Same but different operating point
	Dynamic range WG4 decision, granularity 1dB, CL update rate 100 Hz, OL update rate decided upon by UE

	LGE
	Slow
	PSD
	OL
	For shared data channel
* Signaling for power control parameter according to path-loss difference

* Signaling for fine correction of transmission power by Node-B

* Adjustment of Power control parameter for Inter-cell interference control (Inter-Node-B communication)
	Probably different
	Not yet

	Motorola
	Slow
	PSD
	OL with adjustable parameters
	Power control parameter adaptation using backhaul,
Transmit power correction,

Some measurement and control signaling
	Same but with different operating point
	Dynamic range 54dB, update rate 10Hz, granularity of the supported MCS levels

	Nokia
	Slow
	PSD
	CL
	Only signaling of the PC commands
	Same method, operating point different
	20-100Hz update rate, 50 dB dynamic range, 2dB granularity

	Nortel
	Slow
	PSD
	OL
	Algorithm and signalling
	Offset and update rate could be different
	100 Hz update rate

	Qualcomm
	
	PSD
	CL
	L1 signaling used by eNB to signal TPC commands
	From intra-cell viewpoint scheme is same, inter-cell PC not applied to control
	Update rate max 200Hz

	Samsung
	Slow
	PSD
	CL
	Power offset for each channel with respect to the power control reference channel. 
Correction factor to compensate for different amount of interference or channel selectivity compared to the power control reference channel.

How to set the PSD for a channel utilizing the power offset and the correction factor.
	Different values for the power offset
	Update rate 10-100 Hz

	Siemens
	Slow
	PSD
	OL with CL corrections
	Signalling and UE behaviour
	Parameters probably differ
	Further investigations needed

	TI
	Slow for FDD
	PSD
	OL with adaptively adjusted parameters
	The open-loop part of the algorithm, [how the PSD is set based on the parameters from serving and non – serving cells] ,
Which parameters are included [from serving and non-serving cells] ,

How the parameters are signaled [The BCH is perhaps a good medium] ,

Mobile reporting when [or if] it reaches the maximum Tx power.
	Control channel PC is FFS
	Dynamic range: 50 dB                          Granularity:1dB                    Update frequency: 10-100Hz

	ZTE
	Fast for TDD
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