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1 Introduction
In RAN1 #70 meeting, following agreement had been made [1]:
Agreement:
· For a UE configured with PUCCH format 3 for HARQ-ACK transmission, and for a subframe where a UE is configured to transmit HARQ-ACK transmission with periodic CSI, and for a subframe where a PUCCH format 3 resource is indicated (by ARI as in Rel-10) to the UE for HARQ-ACK transmission, the UE shall transmit HARQ-ACK and a single cell periodic CSI according to the following:
· No additional PUCCH format 3 resource in addition to the format 3 resource indicated by the ARI is configured for HARQ-ACK and CSI multiplexing 

· HARQ-ACK and periodic CSI are jointly coded up to 22 bits (including SR)

· the serving cell for periodic CSI reporting is selected according to the Rel-10 rule

· if the selected periodic CSI report together with HARQ-ACK feedback bits (including SR) fits into PUCCH format 3 payload size, then transmit the periodic CSI and HARQ-ACK bits (including SR), otherwise transmit HARQ-ACK (including SR) without periodic CSI

· FFS for HARQ-ACK compression case

· FFS  in case CoMP and CA is jointly supported
· FFS whether or not to solve RI/PTI ambiguity problem

Base on the agreement above, simultaneous transmission of multi-cell HARQ-ACK and periodic CSI report will be supported on PUCCH format 3 with joint coding in Rel-11.
Power control for PUCCH is described in section 5.1.2.1 in ‎[2]. The power control for PUCCH contains a general part for all PUCCH formats and specific parameters that are based on the payload of PUCCH, i.e. 
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is related to the load of PUCCH Format 3, when new feature like simultaneous transmission of multi-cell HARQ-ACK and periodic CSI is introduced, the definition of 
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 should be updated in order to adapt to the new feature.
This contribution discusses the power control aspects for PUCCH format 3 with simultaneous transmission of multi-cell HARQ-ACK and periodic CSI.
2 Discussion 
The parameter 
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 adapts the power to the number of bits that are transmitted. In Rel-10, if the UE is configured by higher layers to transmit PUCCH Format 3 on two antenna ports, or if the UE transmits more than 11 bits of HARQ-ACK/SR
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    Otherwise, 
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It can be seen from the formula that current definition of 
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 for PUCCH Format 3 only takes the number of HARQ-ACK/SR bits into account. With the agreement on RAN1 #70 PUCCH Format 3 can support simultaneous transmission of multi-cell HARQ-ACK and periodic CSI now, the definition of 
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 for PUCCH Format 3 should take the number of CSI bits into account.
In order to get appropriate definition for 
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, link level simulation is needed to find out the relationship between multi-cell HARQ-ACK bits and periodic CSI bits which being transmitted simultaneously and relative SNR to finally achieve the most appropriate 
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  through curve fitting. The curve has to fit the relationship of HARQ-ACK and SNR as well as the relationship of CSI and SNR. 
The simulation results are shown in Fig1 and Fig2.
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Figure 1: PUCCH Format 3 carrying multi-cell HARQ-ACK and Periodic CSI 
with different number of CSI bits
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Figure 2: PUCCH Format 3 carrying multi-cell HARQ-ACK and Periodic CSI
with different number of ACK bits
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Figure 3 Comparison of  different slope
It can be seen from the simulation result above that following definition provides accurate fit the curve of the relationship of ACK and relative SNR as well as the relationship of CSI and relative SNR:
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Summary the above, we propose:
Proposal：When PUCCH Format 3 simultaneous transmitting multi-cell HARQ-ACK and periodic CSI with joint coding, adopt the following definition of  
[image: image14.wmf])

,

,

(

SR

HARQ

CQI

n

n

n

h

：

[image: image15.wmf](1)(1)

(,,)

34

HARQSRCQI

CQIHARQSR

nnn

hnnn

+--

=+


3 Conclusion
This contribution discusses the power control aspects for PUCCH format 3 with simultaneous transmission of multi-cell HARQ-ACK and periodic CSI. We propose the following:
Proposal：When PUCCH Format 3 simultaneous transmitting multi-cell HARQ-ACK and Periodic CSI with joint coding, adopt the following definition of 
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Appendix 
Table 4 Simulation assumptions for link level simulation
	Parameters
	Assumptions

	Carrier frequency
	2 GHz

	Channel model
	EPA 10MHz, ETU 5MHz

	Velocity
	3 km/h, 120km/h

	Frequency hopping
	At slot boundary

	Antenna set up
	1Tx-2Rx

	Channel estimation
	Practical

	CP type
	Normal CP

	Noise estimation
	Ideal

	Number of UEs
	1

	Number of PRBs for PUCCH
	1

	Number of HARQ-ACK bit
	2, 4, 6, 8, 10

	Number of CSI bit
	2, 4, 6, 8, 10

	Channel coding
	Joint coding of HARQ-ACK and CSI
single RM is used for payload no more than 11,otherwise dual RM is used

	Target BLER for link adaptation
	1% for CSI, 1‰ for HARQ-ACK

	Receiver type
	MRC
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