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1. Introduction

Summary of company views on open UL PC issues is presented below. In the St. Louis it was agreed that as a part of email discussion, overhead assessment of aperiodic and periodic PC signaling should be done. Only Ericsson presented comparison results. In the overhead assessment discussion thread comments were mainly related to the details of signaling of PC commands. 
2. Discussion summary
	
	PC signaling
	PC reference
	PC for data, control and sounding
	Definition of Tx psd of UE 
	Which UEs are covered by CL
	Can UE transmit immediately 
	Inter-cell PC

	Alcatel-Lucent
	PC command are sent in UL grant of L1/L2 CCH. Also used for UL IC. 2-3 bits are sufficient. Ok, that command not sent in every grant. 
	Need not be specified.
	
	PSD is set at UE according to standardized rule taking signalled PSD_offset into account.
	
	
	Intercell interference Coordination/avoidance plus SIR target adaptation should be used

	Ericsson
	A-periodic sent in scheduling grants and assignments

	Data and UL CCH, optionally sounding
	Different open loop parameters
	Tx PSD = f(UE measurements, eNodeB controlled parameters) + PSD_grant

	UEs that are scheduled in DL and UL
	Yes
	

	Fujitsu


	Use of multiple-bit PC commands
	
	
	
	
	An intuitive view is: A synchronised UE may transmit data without a recent closed loop correction
	Fujitsu prefers the overload indictor method for a reason of simpler LTE NW/eNB complexity but doesn't turn down the NW-based method.

	Interdigital
	Aperiodic with multiple bits (3 or 2 bits) in particular UL grants (not necessarily every UL grant) and possibly the DL scheduling channel l
	Data, control and possibly sounding, if available
	Sounding: Tx PSD may be biased by a pilot power offset relative to the data Tx PSD. The pilot power offset may be a UE-specific parameter configured by the eNodeB on a semi-static basis
	PSD_tx = f(PSD_open, alpha,  delta_closed) + delta_MCS  where: alpha is a parameter to control the closed loop component.
	Scheduled UEs only
	Yes
	

	LGE
	PC command for measurement error correction: A-periodic signaling - MAC signaling or L1/L2. In addition for PUCCH periodic L1/L2 can be considered
	Implementation issue. 
	PUSCH : Modified FPC with consideration of path-loss difference. PUCCH : Classical OL PC (FPC with different parameter from PUSCH). SRS: offset to PUSCH
	OL type of PC. CL corrections for measured path loss or additional offset.
	All UEs
	Yes
	FPC parameter update through network-based approach

	Motorola
	A-periodic
	Need not be specified
	Different operating points or parameters of the open loop formula can be used for uplink data, control and SRS
	See answer 3.
	All UEs
	Yes
	FPC parameter adaptation through Network-based approach

	Nokia
	A-periodic
	Implementation issue
	SINR target can be different. FPC for data. Full path loss compensation for control and sounding.
	Standardized rule taking target SINR, average pathloss measured at the UE and network controlled parameters into account
	Those that transmit something
	Yes
	Static interference coordination/avoidance methods should be preferred.

	Qualcomm
	(Periodic) Signaling is sent over PDCCH
	If available, sounding reference signal. Otherwise, CQI can be used as well
	Closed power control applies to the reference signal. An additional PSD offset is applied for PUSCH and PUCCH transmissions
	UE computes maximum transmit PSD after applying PSD offset to the reference level controlled by closed loop power control. PSD offset is controlled with the load indicator channel (LICH) from the non serving cells
	All
	No. Closed loop corrections are periodic
	Overload indicator method using load indicator channel from the non-serving eNB

	Samsung
	Periodic signalling is sent over a physical channel.
	Sounding reference signal.
	Closed loop power control sets the transmission PSD of the reference signal. An additional PSD offset is applied for PUSCH and PUCCH.
	See answer 3.
	All UEs. Power control frequency of a UE could be adjusted depending on the UE activity.
	No.
	

	Siemens
	A-periodic
	Implementation issue
	SINR target can be different. FPC for data. Full path loss compensation for control and sounding
	Standardized rule taking target SINR, average pathloss measured at the UE and network controlled parameters into account
	Those that transmit something
	Yes
	Static interference coordination/avoidance methods should be preferred.

	TI
	A-periodic commands, if needed. L1/L2 control channel signalling
	Intra/inter-cell UL PC algorithms based on RSRP measurements and information read on the serving and non-serving cell's BCCH.
	Two options: inter/intra-cell UL PC is applied to all channels or inter-cell is not applied to the SRS.
	Two power control mechanisms for data: one which maintains the signal power at the serving cell, and another which restricts the interference to adjacent cells
	UEs in the scheduler range
	Yes
	See answers 3 and 4


3. Conclusions

It seems that most of the companies prefer a-periodic signalling of PC commands. Also most of the companies think that the reference signal that is used for UL PC need not be specified. Some differences are expected with PC of data, control and SRS signals. Most of the companies think that UE can start transmission without recent closed loop correction. With respect to the inter-cell PC several views are presented. 
