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1 Introduction 
In RAN1#57 meeting, power offset of ACK/NACK was agreed that the +1 offset is used whenever the secondary carrier is activated and otherwise the Rel-7 offset approach is used.

The power offset may base on the performance of HARQ-ACK detection which is discussed in [1]:  false alarm of any non-DTX signal PFA, and mis-detection of signals including only ACK messages (or average mis-detection of all non-DTX signals) Pm. 
However, these two parameters may be unsuitable, and the +1 offset (about 2 dB) may be too large to maintain the UL coverage.
In this paper, we discuss and evaluate the power offset setting of HARQ-ACK based on the average RLC retransmission and average extra PHY retransmission.
It is proposed to keep the same offset as SC, or to use smaller granularity of △ACK table..
2 Discussion 
2.1 Working point based on PFA and Pm
The simulation results are given in the Annex Figure 3~9, and results comparisons are shown in Table 3~4. It indicates that working point rises up from Case 1 to Case 7 (defined in Table 1 in Annex). Case 7 is about 1.3 dB worse than Case 1 at the performance requirement Pm=1%, and 1.2dB at Pm=0.1%, when the PFA=1%. The △ACK+1 offset (about 2 dB) may be needed.
2.2 Working point based on PRLC and Pe-PHY
The average RLC retransmission (denoted as PRLC) and average extra PHY retransmission (denoted as Pe-PHY) are defined in Annex, which can be seen as an extension of the parameters ‘false alarm of ACK’ and ‘mis-detection of ACK’.
The ‘working point based on PRLC and Pe-PHY’ is defined as a certain SNR value at the given performance requirement of PRLC and Pe-PHY. For each PFA, Pe-PHY and PRLC are functions of SNR. Therefore, we can obtain SNRp and SNRr at the given performance requirement, and the working point (denoted as SNRw) = max{SNRp, SNRr}.
The related simulation results are given in the Annex Figure 10~23, and the results comparisons are shown in Table 5~6. The relationship between PFA and working point are shown in Figure 1 and 2. From these figures, it can be observed that:
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Figure 1 working point at PRLC=10-4 and Pe-PHY=10-2
In case of PRLC=10-4 and Pe-PHY=10-2 (Figure 1), 
· The optimization of working point for SC (Case 1) is -20.8dB at PFA=0.02. 

· The optimization of working point for DC with MIMO is -20.1 at PFA=0.1 (case 7).

· And, power offset is about 0.7dB worse than SC case. 

Hence, the granularity of +1 offset (about 2 dB) for DC and DC+MIMO might be too large based on the PRLC and Pe-PHY performance requirement at PRLC=10-4 and Pe-PHY=10-2, in this case 1 dB is thought to be high enough. 
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Figure 2 working point at PRLC=10-4 and Pe-PHY=10-3
At PRLC=10-4 and Pe-PHY=10-3 (Figure 2), 

· The optimization of working point for SC (Case 1) is -19.5dB at PFA=0.02.
· The optimization of working point for DC with MIMO is -19.4 at PFA=1 (case 7).

· And, power offset is about 0.1dB worse than SC case. 

The conclusion is more obvious at PRLC=10-4 and Pe-PHY=10-3, and no offset is needed as the SNR required are even lower than SC mode.
2.3 The diversity of performance among codewords

The mis-detection of a codeword is determined by the code distance spectrum in a codeword set at a given SNR and a given false alarm of the codeword. Some codewords may perform worse than others such as D/N in Dual-Single mode of DC-MIMO. However, it has little impact on the PRLC and Pe-PHY due to the small probability of transmitting them. For these codewords with worse performance, it is sufficient to keep the same offset as others. 
3 Conclusion
In this paper, the power offset setting for DC and DC+MIMO based on PRLC and Pe-PHY is discussed. It is proposed that, 
Proposal 1: △ACK +1 for DC-HSDPA+MIMO  can be used, but power will be wasted.
Proposal 2:Modify the △ACK table, use about 1 dB granularity per +1 offset. 
Or,

Proposal 3: Remove +1 offset in DC-MIMO operation; keep the same offset as SC operation. If PRLC=10-4 and Pe-PHY=10-3. 
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5 Annex

5.1 Assumption for Simulations 

There are seven cases in Table 1 for the simulations.
Table 1 Simulation case definition
	Index
	Case Name

	Case 1
	Single Cell, Single stream mode of Single Cell with MIMO configured

	Case 2
	Dual stream mode of Single Cell with MIMO configured

	Case 3
	Dual Cell

	Case 4
	Single-Single mode of Dual Cell with MIMO configured

	Case 5
	Single-Dual mode of Dual Cell with MIMO configured

	Case 6
	Dual-Single mode of Dual Cell with MIMO configured

	Case 7
	Dual-Dual mode of Dual Cell with MIMO configured


Note: The codebooks for the cases are from specification TS25.212 draft CR.
The probability of transmitting HARQ-ACK signals are laid out in Table 2,

Table 2 Assumptions of transmitting probability of signals each cell

	Parameter
	P(A) 
	P(N) 
	P(D) 
	P(AA) 
	P(AN) 
	P(NA) 
	P(NN) 

	Value
	0.99*0.9
	0.99*0.1
	0.01
	0.99*0.9*0.9
	0.99*0.9*0.1
	0.99*0.1*0.9
	0.99*0.1*0.1


Note: the probability of transmitting a HARQ-ACK codeword is the product of signal transmitting probability each cell in DC and DC+MIMO, e.g. P(AA/AN)=P(AA)*P(AN), P(A/D)=P(A)*P(D).  

The average mis-detection of non-DTX codewords is evaluated as: 
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The average extra PHY retransmission and average RLC retransmission are evaluated as: 

[image: image4.wmf]StreamNum

V

U

P

V

U

W

U

P

P

U

V

PHY

e

PHY

e

å

å

W

Î

W

Î

-

-

×

×

=

)

,

(

)

,

(

)

(

,and 
[image: image5.wmf]StramNum

V

U

P

V

U

W

U

P

P

U

V

RLC

RLC

å

å

W

Î

W

Î

×

×

=

}

)

,

(

)

,

(

)

(


Where, U and V are codewords of set 
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; P(U) is the probability of sending U; P(U,V) is the pair-wise error detection mainly depending on the received SNR and code distance of U and V; StreamNum denotes the number of data streams; We-PHY(U,V) denotes the total error number of ‘ACK to DTX or NACK’ when codeword U is transmitted by UE but detected as V by NodeB; WRLC(U,V) denotes the total error number of ‘DTX or NACK to ACK’ when codeword U is transmitted by UE but detected as V by NodeB. For example, We-PHY (A/N, D/A)=1, WRLC(A/N, D/A)=1, We-PHY (A/A, N/N)=2, WRLC(A/A, N/N)=0.

5.2 Simulations of average mis-detection performance

The simulation results of average mis-detection performance are shown from figure 3 to 9.
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Figure 3   Case 1, average mis-detection
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Figure 4   Case 2, average mis-detection
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Figure 5   Case 3, average mis-detection
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Figure 6   Case 4, average mis-detection
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Figure 7  Case 5, average mis-detection
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Figure 8   Case 6, average mis-detection

	[image: image13.png]average mis-detection

25 24 E] 2 21 20 9 8




Figure 9   Case 7, average mis-detection
	


The working points for the 7 cases are laid out in Table 3 and 4, at Pm=1% and Pm=0.1%, respectively.
Table 3 working point comparison at Pm=1%
	PFA
	0.01
	0.02
	0.05
	0.1
	0.2
	0.5
	1

	Case 1
	-20.3
	-20.8
	-21.5
	-22.1
	-23.0
	<-24.0
	<-24.0

	Case 2
	-19.9
	-20.3
	-21.0
	-21.5
	-22.0
	-22.9
	-23.3

	Case 3
	-19.5
	-19.9
	-20.4
	-20.7
	-21.1
	-21.5
	-21.6

	Case 4
	-19.5
	-19.9
	-20.4
	-20.8
	-21.3
	-21.8
	-22.0

	Case 5
	-19.3
	-19.6
	-20.0
	-20.4
	-20.8
	-21.1
	-21.3

	Case 6
	-19.3
	-19.6
	-20.0
	-20.4
	-20.8
	-21.2
	-21.4

	Case 7
	-19.0
	-19.3
	-19.7
	-20.0
	-20.2
	-20.5
	-20.6


Table 4 working point comparison at Pm=0.1%

	PFA
	0.01
	0.02
	0.05
	0.1
	0.2
	0.5
	1

	Case 1
	-19.1
	-19.4
	-20.0
	-20.6
	-21.3
	-22.6
	-24.4

	Case 2
	-18.7
	-19.1
	-19.5
	-20.0
	-20.6
	-21.2
	-21.4

	Case 3
	-18.4
	-18.6
	-19.0
	-19.4
	-19.6
	-19.7
	-19.8

	Case 4
	-18.4
	-18.6
	-19.1
	-19.4
	-19.7
	-20.0
	-20.1

	Case 5
	-18.2
	-18.4
	-18.8
	-19.1
	-19.3
	-19.5
	-19.5

	Case 6
	-18.1
	-18.3
	-18.8
	-19.1
	-19.3
	-19.5
	-19.6

	Case 7
	-17.9
	-18.2
	-18.5
	-18.7
	-18.9
	-19.0
	-19.0


Comparing the values in the PFA=0.01 column, we can draw a conclusion that the working point rises up from Case 1 to 7, as the number of codewords increases. It is up to 1.3dB at Pm=1% and 1.2dB at Pm=0.1% of Case 7 suffered from Case 1.

Hence the +1 offset is need.

5.3 Simulations of average extra PHY and RLC performance

The simulation results of average extra PHY performance are shown from figure 10 to 16, and the results of average RLC retransmission are shown from figure 17 to 23.
	[image: image14.png]average Extra PHY retransrmission per stream

25 24 E] 2 21 20 9 8




Figure 10   Case 1, average extra PHY retransmission
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Figure 11   Case 2, average extra PHY retransmission
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Figure 12   Case 3, average extra PHY retransmission
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Figure 13   Case 4, average extra PHY retransmission
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Figure 14   Case 5, average extra PHY retransmission
	[image: image19.png]Pephy

average Extra PHY retransrmission per stream





Figure 15   Case 6, average extra PHY retransmission
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Figure 16   Case 7, average extra PHY retransmission
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Figure 17   Case 1, average RLC retransmission
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Figure 18   Case 2, average RLC retransmission
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Figure 19  Case 3, average RLC retransmission
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Figure 20   Case 4, average RLC retransmission
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Figure 21   Case 5, average RLC retransmission
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Figure 22   Case 6, average RLC retransmission
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Figure 23   Case 7, average RLC retransmission
	


The working points for the 7 cases are laid out in Table 5 and 6 based on the Pe-PHY and PRLC performance requirement.
Table 5  SNRp and SNRr at Pe-PHY=10-2, PRLC=10-4
	PFA
	0.01
	0.02
	0.05
	0.1
	0.2
	0.5
	1

	Case 1
	SNRp
	-20.4
	-20.8
	-21.5
	-22.2
	-23.0
	<-24
	<-24

	
	SNRr
	<-24.0
	<-24.0
	+∞
	+∞
	+∞
	+∞
	+∞

	Case 2
	SNRp
	-20.0
	-20.4
	-21.0
	-21.6
	-22.2
	-23.2
	-24.0

	
	SNRr
	-24.0
	-20.5
	+∞
	+∞
	+∞
	+∞
	+∞

	Case 3
	SNRp
	-19.5
	-20.0
	-20.5
	-20.9
	-21.3
	-22.0
	-22.4

	
	SNRr
	-23.0
	-22.0
	-21.4
	-21.0
	-20.9
	-20.8
	-20.5

	Case 4
	SNRp
	-19.5
	-20.0
	-20.5
	-21.0
	-21.5
	-22.1
	-22.5

	
	SNRr
	-24.0
	-22.8
	-21.8
	-21.3
	-21.1
	-20.8
	-20.5

	Case 5
	SNRp
	-19.4
	-19.6
	-20.1
	-20.5
	-21.0
	-21.5
	-21.9

	
	SNRr
	-22.2
	-21.4
	-20.8
	-20.6
	-20.5
	-20.2
	-20.0

	Case 6
	SNRp
	-19.4
	-19.6
	-20.1
	-20.6
	-21.0
	-21.6
	-22.0

	
	SNRr
	-23.0
	-21.9
	-21.1
	-20.8
	-20.5
	-20.4
	-20.0

	Case 7
	SNRp
	-19.1
	-19.4
	-19.8
	-20.1
	-20.5
	-20.9
	-21.0

	
	SNRr
	-21.2
	-20.8
	-20.3
	-20.1
	-20.0
	-19.9
	-19.5


Note: numbers with pane is the working point SNRw, which equals to the larger number between SNRp and SNRr under the given PFA. Numbers in red color is the optimization working point. In Case 1 and 2, when PFA>0.02, the PRLC is always > 10-4, so it would never meet the requirement, and symbol ‘+∞’ is used.
Table 6 SNRp and SNRr at Pe-PHY=10-3, PRLC=10-4
	PFA
	0.01
	0.02
	0.05
	0.1
	0.2
	0.5
	1

	Case 1
	SNRp
	-19.1
	-19.5
	-20.1
	-20.7
	-21.4
	-22.7
	<-24-

	
	SNRr
	<-24.0
	<-24.0
	+∞
	+∞
	+∞
	+∞
	+∞

	Case 2
	SNRp
	-18.7
	-19.1
	-19.6
	-20.1
	-20.6
	-21.4
	-21.8

	
	SNRr
	-24.0
	-20.5
	+∞
	+∞
	+∞
	+∞
	+∞

	Case 3
	SNRp
	-18.4
	-18.7
	-19.1
	-19.4
	-19.8
	-20.1
	-20.3

	
	SNRr
	-23.0
	-22.0
	-21.4
	-21.0
	-20.9
	-20.8
	-20.5

	Case 4
	SNRp
	-18.4
	-18.7
	-19.1
	-19.5
	-19.9
	-20.3
	-20.4

	
	SNRr
	-24.0
	-22.8
	-21.8
	-21.3
	-21.1
	-20.8
	-20.5

	Case 5
	SNRp
	-18.3
	-18.5
	-18.9
	-19.2
	-19.5
	-19.8
	-19.9

	
	SNRr
	-22.2
	-21.4
	-20.8
	20.6
	-20.5
	-20.2
	-20.0

	Case 6
	SNRp
	-18.2
	-18.5
	-18.8
	-19.2
	-19.5
	-19.8
	-20.0

	
	SNRr
	-23.0
	-21.9
	-21.1
	-20.8
	-20.5
	-20.4
	-20.0

	Case 7
	SNRp
	-17.8
	-18.3
	-18.6
	-18.9
	-19.1
	-19.3
	-19.4

	
	SNRr
	-21.2
	-20.8
	-20.3
	-20.1
	-20.0
	-19.9
	-19.5
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