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1 Introduction 
In last RAN1#61bis meeting, HS-DPCCH power offsets for 4C-HSDPA were discussed [1] [2]. The decision of the meeting was to,

Agree power offset evaluation methodology by email by Fri 9th July and decide power offsets at RAN1#62.
The evaluation methodology was discussed in the RAN_WG1_HSPA reflector with thread [61bis-20-HSPA]. The discussion was extended towards the RAN1#62 meeting.

This contribution will provide our results of HS-DPCCH ACK/NACK power offsets for 4C-HSDPA under some certain simulation assumptions.

2 Simulation Assumptions
2.1. Simulation Scenarios
As there are too many possible carrier configurations to be studied, for each configuration, the worse cases (mean the worse carrier arrangement) would be evaluated as shown in table below:

Table 1: Simulation scenarios
	Number of Carriers Configured/Activated
	Number of MIMO carriers
	HS-DPCCH Format

	4
	4
	SF128; Rel9 DC-MIMO codebook

	3
	3
	SF128; Rel9 DC-MIMO codebook

	3 
	0
	SF256; Rel10 TC-MIMO codebook

	2
	2
	SF128; Rel9 DC-MIMO codebook

Repeated across half-slots

	2
	2
	SF256; Rel9 DC-MIMO codebook

	1
	0
	SF256; Rel5 HSDPA codebook


The M/M and S case (the last 2 cases) in Table 1 are considered as a reference for the specification of power offsets for 4C-HSDPA, then we can determine the power offsets for the first 4 cases in Table 1.
2.2. Simulation Metrics
The following evaluation metrics are considered,
· Misdetection or Decoding error probability
· This event occurs when the UE transmits HARQ-ACK codewords (exclude DTX), but the NodeB decodes HARQ-ACK incorrectly (including decoding it as DTX) or The NodeB does not detect data when the UE transmits data.
· Extra PHY retransmission probability 

· This event occurs when the UE transmits ACK message on some carrier but the NodeB decoded it as NACK or DTX message. 
· RLC retransmission probability 

· This event occurs when the UE transmits NACK or DTX message on some carrier but the NodeB decoded it as ACK message.
The simulation metrics are computed per stream as follows:
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Where,
MD = Missed detection
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Where,
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Where,
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The performance target for false alarm at 1% and 10% are: Misdetection: 1%; RLC retransmission: 0.1%; PHY retransmission: 1%
2.3. Codeword Frequency

Pr[AA, AN, NA, NN, D] =
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The 16 code words in M/M case corresponding to M/M feedback are chosen out of the Rel-9 DC-MIMO codebook, the S/S/S case codebook is the one agreed in last meeting [3]. DTX codeword used in SF128 case is [0 0 1 1 0 1 1 0 1 0] as agreed in last meeting [3].
2.4. Other Assumptions

Table 2: Simulation assumptions for HS-DPCCH ACK/NACK link simulation

	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 … 6.02

	Number of Rx Antennas
	2

	Channel Estimation
	Ideal

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Propagation Channel
	AWGN, PA3, PB3, VA30, VA120

	NodeB Receiver Type
	Rake Receiver


3 Simulation Results
3.1 Simulation Results
Figure 1 to Figure 3 show the results for the AWGN channel at a target False Alarm Probability = 10%. Figure 4 to Figure 6 show the results for the AWGN channel at a target False Alarm Probability = 1%. Results for the PA3, PB3, VA30 and VA120 channels can be found in Figure 7 to Figure 30 in the Annex.
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Figure 1: Probability of Misdetection or Decoding error; AWGN; FAR = 10%
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Figure 2: Probability of PHY retransmission; AWGN; FAR = 10%
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Figure 3: Probability of RLC retransmission; AWGN; FAR = 10%
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Figure 4: Probability of Misdetection or Decoding error; AWGN; FAR = 1%
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Figure 5: Probability of PHY retransmission; AWGN; FAR = 1%
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Figure 6: Probability of RLC retransmission; AWGN; FAR = 1%
The results can be summarized in Tables 2, 3, and 4.
Table 3: P(MD or Dec Err) comparison between Legacy S, M/M and Rel-10 M/M repeated

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(MD or Dec Err)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-3.8
	-2.3
	-2.3
	0.0

	
	PA3
	-3.7
	-1.9
	-1.8
	0.1

	
	PB3
	-3.0
	-1.6
	-1.5
	0.1

	
	VA30
	-2.0
	0.5
	0.5
	0.0

	
	VA120
	-0.2
	2.9
	2.9
	0.0

	1%
	AWGN
	-3.2
	-1.7
	-1.6
	0.1

	
	PA3
	-3.2
	-1.8
	-1.8
	0.0

	
	PB3
	-2.8
	-1.0
	-1.1
	-0.1

	
	VA30
	-1.7
	0.8
	0.9
	0.1

	
	VA120
	0.3
	3.3
	3.4
	0.1


Table 4: P(PHY) comparison between Legacy S, M/M and Rel-10 M/M repeated

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(PHY)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-4.0
	-2.3
	-2.3
	0.1

	
	PA3
	-3.8
	-1.9
	-1.9
	0.0

	
	PB3
	-2.8
	-1.2
	-1.1
	0.1

	
	VA30
	-1.8
	0.7
	0.7
	0.0

	
	VA120
	0.1
	3.2
	3.1
	-0.1

	1%
	AWGN
	-3.5
	-1.8
	-1.7
	0.1

	
	PA3
	-3.5
	-1.7
	-1.6
	0.1

	
	PB3
	-2.6
	-1.0
	-1.0
	0.0

	
	VA30
	-1.6
	0.8
	1.0
	0.2

	
	VA120
	0.3
	3.5
	3.5
	0.0


Table 5: P(RLC) comparison between Legacy S, M/M and Rel-10 M/M repeated

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(RLC)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-5.7
	-3.8
	-3.8
	0.0

	
	PA3
	-5.2
	-3.4
	-3.3
	0.1

	
	PB3
	-4.5
	-3.1
	-3.0
	0.1

	
	VA30
	-3.5
	-0.9
	-0.9
	0.0

	
	VA120
	-2.5
	0.5
	0.5
	0.0

	1%
	AWGN
	-5.1
	-3.6
	-3.6
	0.0

	
	PA3
	-4.8
	-3.0
	-3.1
	-0.1

	
	PB3
	-4.0
	-2.0
	-2.0
	0.0

	
	VA30
	-3.0
	-0.5
	-0.5
	0.0

	
	VA120
	-2.0
	1.0
	1.0
	0.0


Table 6: P(MD or Dec Err) Comparison between Legacy S, M/M and Rel-10 S/S/S

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(MD or Dec Err)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-3.8
	-2.3
	-3.0
	-0.7

	
	PA3
	-3.7
	-1.9
	-2.8
	-0.9

	
	PB3
	-3.0
	-1.6
	-2.3
	-0.7

	
	VA30
	-2.0
	0.5
	-0.7
	-1.2

	
	VA120
	-0.2
	2.9
	1.3
	-1.6

	1%
	AWGN
	-3.2
	-1.7
	-2.2
	-0.5

	
	PA3
	-3.2
	-1.8
	-2.5
	-0.7

	
	PB3
	-2.8
	-1.0
	-1.8
	-0.8

	
	VA30
	-1.7
	0.8
	-0.4
	-1.2

	
	VA120
	0.3
	3.3
	2.1
	-0.8


Table 7: P(PHY) Comparison between Legacy S, M/M and Rel-10 S/S/S

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(PHY)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-4.0
	-2.3
	-3.1
	-0.8

	
	PA3
	-3.8
	-1.9
	-2.9
	-1.0

	
	PB3
	-2.8
	-1.2
	-1.9
	-0.7

	
	VA30
	-1.8
	0.7
	-0.7
	-1.4

	
	VA120
	0.1
	3.2
	2.0
	-1.2

	1%
	AWGN
	-3.5
	-1.8
	-2.3
	-0.5

	
	PA3
	-3.5
	-1.7
	-2.7
	-1.0

	
	PB3
	-2.6
	-1.0
	-1.8
	-0.8

	
	VA30
	-1.6
	0.8
	-0.4
	-1.2

	
	VA120
	0.3
	3.5
	2.3
	-0.8


Table 8: P(RLC) Comparison between Legacy S, M/M and Rel-10 S/S/S

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(RLC)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-5.7
	-3.8
	-4.7
	-0.9

	
	PA3
	-5.2
	-3.4
	-4.1
	-0.7

	
	PB3
	-4.5
	-3.1
	-4.0
	-0.9

	
	VA30
	-3.5
	-0.9
	-2.2
	-1.3

	
	VA120
	-2.5
	0.5
	-0.7
	-1.2

	1%
	AWGN
	-5.1
	-3.6
	-4.1
	-0.5

	
	PA3
	-4.8
	-3.0
	-3.7
	-0.7

	
	PB3
	-4.0
	-2.0
	-3.1
	-1.1

	
	VA30
	-3.0
	-0.5
	-1.8
	-1.3

	
	VA120
	-2.0
	1.0
	-0.2
	-1.2


Table 9: P(MD or Dec Err) Comparison between Legacy S, M/M and Rel-10 M/M/M/M

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(MD or Dec Err)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-3.8
	-2.3
	-1.0
	1.3

	
	PA3
	-3.7
	-1.9
	-0.1
	2.0

	
	PB3
	-3.0
	-1.6
	0.4
	2.0

	
	VA30
	-2.0
	0.5
	2.8
	2.3

	
	VA120
	-0.2
	2.9
	5.1
	2.2

	1%
	AWGN
	-3.2
	-1.7
	-0.5
	2.2

	
	PA3
	-3.2
	-1.8
	0.0
	1.8

	
	PB3
	-2.8
	-1.0
	0.8
	1.8

	
	VA30
	-1.7
	0.8
	3.1
	2.3

	
	VA120
	0.3
	3.3
	5.7
	2.4


Table 10: P(PHY) Comparison between Legacy S, M/M and Rel-10 M/M/M/M

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(PHY)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-4.0
	-2.3
	-1.1
	1.2

	
	PA3
	-3.8
	-1.9
	-0.1
	2.0

	
	PB3
	-2.8
	-1.2
	0.9
	2.1

	
	VA30
	-1.8
	0.7
	3.0
	2.3

	
	VA120
	0.1
	3.2
	5.6
	2.4

	1%
	AWGN
	-3.5
	-1.8
	-0.5
	2.3

	
	PA3
	-3.5
	-1.7
	-0.1
	1.8

	
	PB3
	-2.6
	-1.0
	0.9
	2.0

	
	VA30
	-1.6
	0.8
	3.5
	2.7

	
	VA120
	0.3
	3.5
	5.3
	1.8


Table 11: P(RLC) Comparison between Legacy S, M/M and Rel-10 M/M/M/M

	False Alarm Target
	Channel Type
	Required HS-DPCCH C/P [dB] for 1%

P(RLC)
	Increase in required C/P [dB]

w.r.t Rel-9

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

	10%
	AWGN
	-5.7
	-3.8
	-2.0
	1.8

	
	PA3
	-5.2
	-3.4
	-1.8
	1.6

	
	PB3
	-4.5
	-3.1
	-1.1
	2.0

	
	VA30
	-3.5
	-0.9
	1.4
	2.3

	
	VA120
	-2.5
	0.5
	3.2
	2.7

	1%
	AWGN
	-5.1
	-3.6
	-2.1
	1.5

	
	PA3
	-4.8
	-3.0
	-1.8
	1.2

	
	PB3
	-4.0
	-2.0
	-0.1
	1.9

	
	VA30
	-3.0
	-0.5
	1.9
	2.4

	
	VA120
	-2.0
	1.0
	3.7
	2.7


Note: due to limited space we don’t the list the comparison result for M/M/M case since the M/M/M case has a similar result with the M/M/M/M one.

3.2 Observation

The following observations can be made from Figure 1 to Figure 30 and Table 3 to Table 11:
· The required power offset for M/M repeat case is the same as the legacy M/M case for all the channels simulated. This result is expected since the entire slot is used for both DTX detection and decoding purposes in both the legacy case and M/M repeat case. Moreover, since no new code words are added to the NodeB hypotheses set, the misdetection and decoding error performance are identical.

· The required power offset when there are 3 active non-MIMO carriers (S/S/S) is slightly lower than the legacy M/M case. The different is mostly less than 1dB. This is due to the fact that since there are only three streams, the required power to maintain 1% target per stream is lower. Based on these results, it is considered that the same power offset is used in the S/S/S as the legacy M/M case. 

· The required power offset when there are 3 or more active carriers (at least 1 MIMO carrier when the UE is configured with 3 carriers) and the UE is configured with 3 or 4 carriers is greater than the legacy M/M case by 2dB. In this case, the loss of processing gain due to the reduction of the SF (128) contributes to the loss. In addition to this, a new DTX code word ([0 0 1 1 0 1 1 0 1 0]) is added to the hypotheses set. 

Based on the above observations, we can determine the required HS-DPCCH HARQ-ACK power offsets for 4C-HSDPA. They are summarized in Table 12.

Table 12: Required Power Offsets for 4C-HSDPA

	Number of configured DL carriers
	Number of active DL carriers
	Number of MIMO configured carriers
	HS-DPCCH Design
	Power Offsets


	
	
	
	SF
	Codebook
	

	3
	1
	0
	256
	Rel-10 TC-HSDPA
	ACK

	
	2
	0
	256
	Rel-10 TC-HSDPA
	ACK+1

	
	3
	0
	256
	Rel-10 TC-HSDPA
	ACK+1

	
	1
	1
	128
	Rel-9 DC-MIMO Repeated
	ACK+1

	
	2
	≥1
	128
	Rel-9 DC-MIMO Repeated
	ACK+1

	
	3
	≥1
	128
	Rel-9 DC-MIMO + 

Rel-9 DC-MIMO
	ACK+2

	4
	1
	0
	128
	Rel-9 DC-MIMO Repeated
	ACK

	
	1
	1
	128
	Rel-9 DC-MIMO Repeated
	ACK+1

	
	2
	Any
	128
	Rel-9 DC-MIMO Repeated
	ACK+1

	
	3
	Any
	128
	Rel-9 DC-MIMO +

Rel-9 DC-MIMO
	ACK+2

	
	4
	Any
	128
	Rel-9 DC-MIMO +

Rel-9 DC-MIMO
	ACK+2


Proposal 1: Adopt the power offset configurations in Table 12 for the HS-DPCCH ACK/NACK transmission.
4 Conclusion 

In this contribution, the required HS-DPCCH ACK/NACK power offsets for the different configurations in 4C-HSDPA were simulated in various channel conditions. Link simulation results were shown comparing the simulation results for the ACK/NACK feedback for 4 cases with the legacy Rel-9 DC-MIMO ACK/NACK feedback. 

The cases simulated include the M/M/M/M feedback, M/M/M, M/M repeated and S/S/S along with the Rel-9 M/M case. Based on the results obtained, HS-DPCCH ACK/NACK power offsets for 4C-HSDPA are proposed in Table 12. 
We propose that, 
Proposal 1: Adopt the power offset configurations in Table 12 for the HS-DPCCH ACK/NACK transmission.
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Annex A: Simulation Results for PA3, PB3, VA30 and VA120 Channels
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Figure 7: Probability of Misdetection or Decoding error; PA3; FAR = 10%
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 Figure 8: Probability of Misdetection or Decoding error; PB3; FAR = 10%

	[image: image22.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

10

-4

10

-3

10

-2

10

-1

10

0

Pr(Mis-Det or Dec Err | Non-DTX);Channel = VA30;FA = 10%

HS-DPCCH C/P [dB]

Probability

 

 

Legacy:SF256 S

Legacy:SF256 M/M

Case 2:SF128 M/M repeat

Case 3:SF256 S/S/S

Case 4:SF128 M/M/M

Case 1:SF128 M/M/M/M


Figure 9: Probability of Misdetection or Decoding error; VA30; FAR = 10%
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Figure 10: Probability of Misdetection or Decoding error; VA120; FAR = 10%
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Figure 11: Probability of PHY retransmission; PA3; FAR = 10%
	[image: image25.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4

10

-4

10

-3

10

-2

10

-1

10

0

Pr(PHY | Non-DTX);Channel = PB3;FA = 10%

HS-DPCCH C/P [dB]

Probability

 

 

Legacy:SF256 S

Legacy:SF256 M/M

Case 2:SF128 M/M repeat

Case 3:SF256 S/S/S

Case 4:SF128 M/M/M

Case 1:SF128 M/M/M/M


Figure 12: Probability of PHY retransmission; PB3; FAR = 10%
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Figure 13: Probability of PHY retransmission; VA30; FAR = 10%
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Figure 14: Probability of PHY retransmission; VA120; FAR = 10%
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Figure 15: Probability of RLC retransmission; PA3; FAR = 10%
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Figure 16: Probability of RLC retransmission; PB3; FAR = 10%
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Figure 17: Probability of RLC retransmission; VA30; FAR = 10%
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Figure 18: Probability of RLC retransmission; VA120; FAR = 10%
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Figure 19: Probability of Misdetection or Decoding error; PA3; FAR = 1%
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Figure 20: Probability of Misdetection or Decoding error; PB3; FAR = 1%
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Figure 21: Probability of Misdetection or Decoding error; VA30; FAR = 1%
	[image: image35.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8

10

-4

10

-3

10

-2

10

-1

10

0

Pr(Mis-Det or Dec Err | Non-DTX);Channel = VA120;FA = 1%

HS-DPCCH C/P [dB]

Probability

 

 

Legacy:SF256 S

Legacy:SF256 M/M

Case 2:SF128 M/M repeat

Case 3:SF256 S/S/S

Case 4:SF128 M/M/M

Case 1:SF128 M/M/M/M


Figure 22: Probability of Misdetection or Decoding error; VA120; FAR = 1%
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Figure 23: Probability of PHY retransmission; PA3; FAR = 1%
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Figure 24: Probability of PHY retransmission;PB3; FAR = 1%
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Figure 25: Probability of PHY retransmission;VA30; FAR = 1%
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Figure 26: Probability of PHY retransmission; VA120; FAR = 1%
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Figure 27: Probability of RLC retransmission; PA3; FAR = 1%
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Figure 28: Probability of RLC retransmission; PB3; FAR = 1%
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Figure 29: Probability of RLC retransmission; VA30; FAR = 1%
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Figure 30: Probability of RLC retransmission; VA120; FAR = 1%
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