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1. Introduction

In the kick-off email for UL PC discussion in RAN1 email reflector, proposals for way forward were presented. Responses to those proposals are summarized in this contribution.
The kick-off email contained the following proposals:

· UL PC formula: P=min{ Pmax, M · [ Po + α · PL + Δ ] }
M is the number of assigned RBs 

Po is cell specific parameter that includes SINR target, interference level etc. 

α is cell specific path loss compensation factor (can be set to one to allow full path loss compensation)
PL is downlink pathloss 

Δ is UE specific closed loop correction sent in UL grant
· UL PC formula is implemented in the UE

· PC for PUCCH: same formula as for PUSCH but different values for Po and α
· PC for PUCCH: UE specific closed loop PC commands are signalled in downlink scheduling assignments
· PC for sounding: Same formula as for PUCCH or PUSCH (which values for Po and α?)
· PC for non-scheduled transmissions:  Same formula as for PUCCH or PUSCH (which values for Po and α?)
· Power headroom reporting is implemented (reporting?)
· Overload indicator is event-triggered or periodic

· Overload indicator is frequency dependent
2. Discussion summary
The table below summarizes the comments in the email reflector.
	
	Comments to formula
	Formula in UE or eNB 
	PC for PUCCH
	PC for sounding RS
	PC for non-scheduled transmissions
	Power headroom
	Overload indicator 

	Alcatel-Lucent
	Po UE specific taking into account path-loss to neighbour cell
	Path-loss reported to UE
	CL commands may not be needed
	eNB should know SRS tx power in UE
	PUSCH. PC command with new persistent allocation
	Reporting can be avoided or reduced by tracking and PL reporting
	More discussion needed before decision

	Ericsson
	Formula Ok. Po could also be UE specific if there is also default value broadcasted by eNB

	UE
	Same formula as for PUSCH. Number of bits FFS.
	PUSCH

	PUSCH
	Needed. Details in measurement discussion
	Event-triggered. Frequency dependent.

	Fujitsu
	
	
	
	
	
	Needed
	Event triggered. Frequency dependent

	Huawei

	CL can be disabled. Pathloss to neighbor cell. Fast fading
	UE
	Same formula as for PUSCH.

PC commands in DL assignments
	PUSCH
	PUSCH
PC commands: DL or UL scheduling grant
	Needed. In-band signalling or in information element of SR
	Periodic.
Not frequency dependent

	Interdigital
	SINR target in Po is UE specific. MCS specific term. CL can be disabled 
	UE
	Same formula as for PUSCH.
PC commands in DL assignments
	UE specific offset may be needed relative to PUSCH
	Offset to PUSCH and only open loop may be used.
	Needed. Reporting similar to R6
	

	LGE
	Po or alpha value dependent on UE specific pathloss difference between serving and neighbour cell
	UE
	Same formula as PUSCH. Alpha = 1. Signaling FFS.
	PUSCH with offset
	PUCCH
PC commands FFS
	Needed. Reporting with higher layer signalling
	May be frequency dependent

	Motorola
	Fractional PC ok. Formula could be written in another way. 
	eNB preferred
	Proposal ok. Both UL and DL scheduling assignments used for PC
	
	PC commands with both UL and DL scheduling assignments
	Power headroom reporting not needed if eNB implementation is used.  
	Event-driven, no faster than 20ms or periodic with DTX.
Not frequency dependent

	Nokia Siemens Networks, Nokia
	Formula ok. Pathloss to neighbour cell can be taken into account in CL commands 
	UE
	Same formula as for PUSCH but different parameters (alpha = 1)
DL scheduling assignments could be used for CL commands
	PUCCH (full pathloss compensation). Offset relative to PUCCH
	
	Needed. Higher layer signalling
	Event-triggered. Frequency dependent

	Nortel
	Po UE specific. Pathloss to strongest neighbour also taken into account
	UE

	Same formula that is agreed for PUSCH. Updates as proposed.
	PUSCH 

	PUSCH.
PC commands FFS.
	Needed. Signalling FFS 
	Event-triggered. Frequency dependent

	NTT Docomo
	Po UE specific (or divided to UE and cell specific part)
	UE (proposed formula implemented in UE)
	Same formula with different parameters.
PC commands periodic or sent in UL grant
	PUSCH or PUCCH. 
	PUSCH or PUCCH. Periodic PC commands can be used.
	Needed. (equivalent to pathloss reporting)
	Event triggered. Frequency dependent

	Qualcomm
	Po should be UE specific and alpha = 1.
	UE.
	Po UE specific, then same formula as for PUSCH can be used.
Periodic commands
	PUSCH.
	PUSCH. Signalling FFS. 
	Needed. Signalled in UL MAC control PDUs
	

	Samsung
	Alpha = 1. Po UE or cell specific.
	UE
	Same as for PUSCH (alpha = 1)
Commands in DL scheduling
	FFS
	PUSCH or PUCCH.

ACK/NACK based PC and PC commands in UL grant 
	Needed. Signaling similar to HSUPA
	

	Sharp
	Po UE specific taking pathloss to neighbor cell into account
	UE
	Same formula with different parameters.

Signalling FFS
	PUSCH
	FFS
	Needed.
Reporting FFS
	Event triggered. Frequency dependent

	TI
	Our BMPC would be slightly better than fractional PC
	UE
	FFS
	Classic open loop (eNB should know SINR target)
	PUSCH or PUCCH
	Needed. Can be derived from pathloss report
	


3. Conclusions

There was not clear consensus on any of the topics but here are some conclusions from the email discussion: 

· Correct form for the fractional PC formula in the kick-off email should be P = min ( Pmax ,  10 log M + Po + alpha PL + delta ) 

· PC formula: UE specific Po is proposed by many companies: 

· there could be cell specific value that is broadcasted and in addition UE specific value could be signalled to the UE or 

· Po could be divided to cell specific and UE specific part. UE specific part could be decided in the UE and needs not to be sent by eNB 

· PC formula is implemented in the UE 

· PUCCH PC: Same formula than with PUSCH with different parameter values 

· Power headroom information is needed in the eNB. Signaling is FFS 

· Overload indicator is event triggered

· Frequency dependent OI is supported by many companies

