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1. Introduction

In RAN1#61bis, the power offset setting of HS-DPCCH was still an open issue [1]. Email discussion on power offset evaluation methodology has been made following the meeting in order to agree on a suitable methodology. 
In this contribution, link simulation results of HARQ-ACK detection performance were provided to observe how appropriate power offset ratio of HS-DPCCH should be specified.
2. Simulation Assumptions 
Simulation assumptions for 
HARQ-ACK of 4C-HSDPA have been first discussed in [2]. And during the email discussion, several topics, including scenarios, metrics, performance target, channel types and etc., were also presented to have consensus.  

The scenarios considered in the simulations were discussed on the basis of Table 1. Scenarios in the table are thorough but it is a quite large number of cases if all of them are simulated. Hence, we only evaluated several typical scenarios out of Table 1, where they are highlighted as blue font. 
Table 1: Scenarios considered in the simulation 
	Number of Carriers Activated
	Number of MIMO carriers
	HS-DPCCH Format
	Comments

	4
	0;1; 2; 3; 4
	SF128; Rel9 DC-MIMO codebook
	The selected scenario is the worst case of HARQ-ACK transmission when 4 carriers are configured and 3 carriers with at least one MIMO are configured.

	3
	0;1; 2; 3
	SF128; Rel9 DC-MIMO codebook
	

	3
	0
	SF256; Rel10 TC-MIMO codebook
	This scenario use new codebook. 

	2
	0;1; 2
	SF128; Rel9 DC-MIMO codebook

Repeated across half-slots
	These scenarios are supposed to be similar with the scenario 2 carriers with MIMO configured (Rel-9).

	2
	1; 2
	SF256; Rel9 DC-MIMO codebook
	The selected scenario is the worst case when 2 carriers are configured

	2
	0
	SF256; Rel8 DC-HSDPA codebook
	

	1
	1
	SF256; Rel7 MIMO codebook
	

	1(*benchmark)
	0
	SF256; Rel5 HSDPA codebook
	


For each scenario, the parameter assumptions are given in Table 2.
Table 2: Parameter assumptions

	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH, HS-DPCCH

	E-DCH TTI [ms]
	2

	TBS
	120

	T/P [dB]
	0

	HS-DPCCH C/P [dB]
	-9.54, -7.96, -5.46, -4.44, -1.94, 

0.00, 2.05, 4.08, 6.02

	Number of Rx Antennas
	2

	Channel Estimation
	Realistic

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Propagation Channel
	AWGN，PA3, VA30

	NodeB Receiver Type
	Rake Receiver

	HARQ-ACK messages generation 
	Random generate messages with specified probability

	Probability of [ACK, NACK, DTX] 
for per data stream
	[0.9, 0.09, 0.01]

	Probability of [AA,AN,NA,NN,DTX]

for the 2 data streams of a MIMO carrier
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	False Alarm
	1％ for single carrier scenarios
10％ for dual and multi carrier scenarios


Note: False alarm is defined as the event that the NodeB falsely detects a codeword when the UE does not transmit any HARQ-ACK codeword (e.g. transmit DTX). And, the false alarm is a codeword-level metric.
From the email discussion, companies basically agree to apply metrics on per-stream basis. In our simulation, we consider the following 3 metrics (reference to email discussion):  
a. Misdetection probability for a specific false alarm target where misdetection is defined as the event where the NodeB does not detect data when the UE transmits data OR the NodeB correctly detects data but decodes it incorrectly. 
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Where, MD = Missed detection,
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b. RLC retransmission probability: This is the probability that NACK or DTX messages are decoded as ACK message. This is evaluated for a specific false alarm probability. 
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 is the probability of RLC retransmissions for the i:th stream.
c. PHY retransmission probability: This is the probability that ACK messages are decoded as DTX or NACK. This probability is also evaluated for a specific false alarm probability and provides a measure of the performance impact due to physical layer retransmissions.
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 is the probability of RLC retransmissions for the i:th stream.
In fact, the Misdetection probability is mainly determined by the PHY retransmission probability due to the very high ACK probability, Therefore, just 2 metrics, RLC retransmission probability + (Misdetection probability or PHY retransmission probability), are sufficient for evaluation. Here in this paper, we use RLC retransmission probability + PHY retransmission probability as metric.
3. 
Simulation Results and Observations
3.1. Simulation results
In this section, we present some link simulation results for the HARQ-ACK decoding performance. 
Figure 1 shows the probability of PHY retransmission for 5 cases outlined in Section 2. The results are shown for the AWGN channel for False Alarm Probability = 0.01(1%) for single carrier scenarios, and 0.1(10%) for dual and more carriers scenarios. 
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Figure 1:  PHY retransmission probability, AWGN channel
Figure 2 shows the probability of RLC retransmission for 5 cases outlined in Section 2. The results are shown for the AWGN channel for False Alarm Probability = 0.01(1%) for single carrier scenarios, and 0.1(10%) for dual and more carriers scenarios. It shows that the RLC retransmission probability would be less than 10-4 at C/P =-2dB.
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Figure 2: RLC retransmission probability, AWGN channel
3.2. Observations

The required power offset based on PHY and RLC retransmission metric are shown in Table 3 and 4.

Table 3:  Power offset required for PHY and RLC retransmission metric (
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	Channel Type
	Scenarios 

	
	SF256: S
	SF256: M
	SF256: M/M
	SF256: S/S/S
	SF128: M/M/M/M

	AWGN
	-1.2
	-0.9
	-1.6
	-1.6
	1.8

	PA3
	-1.3
	-0.9
	-1.4
	-1.3
	2.3

	VA30
	-0.2
	0.2
	-0.3
	0.0
	3.4


Table 4:  Power offset required for RLC retransmission metric (
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	Channel Type
	Scenarios 

	
	SF256: S
	SF256: M
	SF256: M/M
	SF256: S/S/S
	SF128: M/M/M/M

	AWGN
	-1.2
	-0.9
	-1.6
	-1.6
	1.1

	PA3
	-1.3
	-0.9
	-1.4
	-1.3
	1.1

	VA30
	-0.2
	0.2
	-0.3
	0.0
	2


Based on the analysis above, 

· For the scenario SF256 S/S/S, ACK is sufficient.

· For other 4C-HSDPA HARQ-ACK scenarios:  

· If applying the target 
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, ACK+2 is sufficient.

· If applying the target 
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, ACK+1 is sufficient.

4. Conclusions

In this contribution, link level simulation results for AWGN, PA3 and VA30 channels were shown to observe the power offset required for HARQ-ACK of 3C and 4C HSDPA. Based on the results, we think ACK is a sufficient power offset for the scenario SF256 S/S/S, andACK+2 or ACK+1 is the appropriate power offset for HARQ-ACK of all 3/4C-HSDPA SF128 scenarios based on specific retransmission target.  
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