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1
Introduction

So far, cubic metric impact analysis has been performed towards the 4C-HSDPA WI in [1]-[6].  In this contribution, we perform further a cubic metric (CM) analysis of candidate HS-DPCCH proposals (1x128 and 2x256) for 4C-HSDPA. In particular we analyze schemes in which the DTX hypothesis occurs for both 2ms TTI and 10m TTI configurations of E-DCH as well as for the case when no E-DCH transmissions take place. For the 2x256 case, this corresponds to not transmitting on one of the I/Q branches (N_max_dpdch = 0) or one of the channelization codes (N_max_dpdch = 1). For the 1x128 case, this corresponds to not transmitting on a half slot (empty half slot) or transmitting a DTX code word (for example the POST code word) in a half slot.
2
Scenarios Considered
Two scenarios were considered in the cubic metric analysis:

· Scenario 1: All 4 DL carriers are activated and data is scheduled on 4 DL carriers

· Scenario 2: All 4 DL carriers are activated and data is scheduled only on 2 DL carriers (C1,C2) or (C3,C4)

Each 

2.1
Scenario 1: All 4 DL carriers are activated and data is scheduled on 4 DL carriers
Figure 1 shows the case for 1xSF128, where A/N information for (C1,C2) is sent in the first half slot and A/N information for (C3,C4) is sent in the second half slot.
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Figure 1: Scenario 1- All 4 carriers are activated and data is scheduled on all 4 carriers; 1xSF128
Figure 2 shows the case for 2xSF256, where A/N information for (C1,C2) is sent on the first branch (Nmax_dpdch = 0)  or first channelization code (Nmax_dpdch = 1) and A/N information for (C3,C4) is sent on the branch orthogonal to the first branch (Nmax_dpdch = 0) or second channelization code (Nmax_dpdch = 1).
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Figure 2: Scenario 1- All 4 carriers are activated and data is scheduled on all 4 carriers; 2xSF256

2.2
Scenario 2: All 4 DL carriers are activated and data is scheduled only on 2 DL carriers (C1,C2) or (C3,C4)

Figure 3 shows two options for the case for 1xSF128. In the first option, A/N information for (C1,C2) is sent in the first half slot and nothing is transmitted on HS-DPCCH in the second half slot. In the second option, instead of actually DTX’ing one of the fields and transmitting the other, the POST code word is transmitted to improve both ACK/NACK detection and cubic performance.
[image: image3.emf]ACK/NACK 

information for 

C1,C2

T/2 T

ACK/NACK 

information for 

C1,C2

T/2 T

POST code word

Energy spent = ET/2

Energy spent = ET

OR

E

E


Figure 3: Scenario 1- All 4 carriers are activated and data is scheduled on 2 carriers (C1,C2); 1xSF128

Figure 4 shows 2 options for the case for 2xSF256. In the first option, A/N information for (C1, C2) is sent on one branch or channelization code and nothing is transmitted on the other branch or channelization code. In the second option, in addition to transmitting A/N information for (C1, C2), the POST code word is also transmitted on the other branch or channelization code to to improve both ACK/NACK detection and cubic performance.
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Figure 4: Scenario 1- All 4 carriers are activated and data is scheduled on 2 carriers (C1,C2); 2xSF256

Figures 5 and 6 are the same as Figures 3 and 4 respectively except that A/N information for (C3,C4) is sent instead of A/N information for (C1,C2).
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Figure 5: Scenario 1- All 4 carriers are activated and data is scheduled on 2 carriers (C1,C2); 1xSF128
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Figure 6: Scenario 1- All 4 carriers are activated and data is scheduled on 2 carriers (C1,C2); 2xSF256

3
Simulation Assumptions

Table 1: CM Analysis, Simulation Assumptions

	Parameter
	Value
	Comment

	Nmax_dpdch
	[0,1]
	0 or 1 dedicated channels

	TTI [ms]
	[2, 10]
	

	Number of uplink carriers
	[1,2]
	2 carriers corresponds to DC-HSUPA

	PL_non_max
	0.44
	

	HS-DPCCH Schemes
	1x128, 2x256
	Please see Section 2


3.1
HS-DPCCH/DPDCH Channelization Code Index

Table 2: Channelisation code of HS-DPCCH, 2x256
	Nmax-dpdch
	Channelisation code chs
for HS-DPCCH1
	Channelisation code chs
for HS-DPCCH2

	0
	C ch,256,33,Q
	C ch,256,33,I

	1
	Cch,256,64,Q
	Cch,256,32,Q


Table 3: Channelisation code of HS-DPCCH, 1x128
	Nmax-dpdch
	Channelisation code chs

	0
	C ch,128,16,Q

	1
	Cch,128,32,Q


Table 4: Channelisation code of DPDCH
	Nmax-dpdch
	Channelisation code cdch

	1
	Cch,64,16,I


3.2
Uplink Channel Beta Settings

Table 5: Overhead and Dedicated Channel Beta Settings, 2ms TTI
	E-DPCCH
	ec
	{15,19}/15

	HS-DPCCH1
	hs with 2xSF256
	{19, 24, 30}/15

	
	hs with 1xSF128
	{27, 34, 43}/15

	DPDCH
	d
	21/15


1: Note: A 3 dB higher HS-DPCCH power is used for SF128 than SF256.
Table 6: E-DPDCH Beta Settings, and Spreading Factors, 2ms TTI
	TBS [bits]
	ed
	SF

	120
	17/15
	1xSF4

	240
	27/15
	1xSF4

	740
	47/15
	1xSF4

	1400
	84/15
	1xSF4

	2798
	95/15
	2xSF4

	5772
	95/15
	2xSF2

	11484
	(84,60) /15
	2xSF4 + 2xSF2


Table 7: Overhead and Dedicated Channel Beta Settings, 10ms TTI

	E-DPCCH
	ec
	{9,12,15}/15

	HS-DPCCH1
	hs with 2xSF256
	{19, 24, 30}/15

	
	hs with 1xSF128
	{27, 34, 43}/15

	DPDCH
	d
	21/15


1: Note: A 3 dB higher HS-DPCCH power is used for SF128 than SF256.

Table 8: E-DPDCH Beta Settings, and Spreading Factors, 10ms TTI

	TBS [bits]
	ed
	SF

	317
	17/15
	1xSF32

	1264
	30/15
	1xSF8

	2521
	47/15
	1xSF4

	10028
	42/15
	2xSF4

	12795
	53/15
	2xSF4

	16325
	67/15
	2xSF2


5
Summary of CM Analysis
In the following, based on the tables in Annex A, we summarize the cubic metric difference between the 1x128 and 2x256 HS-DPCCH schemes for the following 3 cases

· 2ms TTI (single and dual uplink carriers) E-DCH 
· 10ms TTI E-DCH and 
· no E-DCH
5.1
2ms TTI E-DCH
5.1.1
2ms TTI E-DCH, Single Uplink Carrier

5.1.1.1
Scenario 1 (4 carriers activated/4 carriers scheduled)

Table 9: Scenario 1, 2ms TTI E-DCH, Single UL Carrier, 1xSF128 (ON/ON) v/s 2x256(ON/ON)
	SF on E-DCH
	CM {2xSF256(ON/ON)} [dB] – CM{1x128(ON/ON)} [dB]

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF4
	0.49 to 1.12
	-0.03 to 0.49

	2xSF4
	0.01 to 0.02
	-0.27 to -0.13

	2xSF2
	0.02 to 0.04
	-0.25 to -0.12

	2xSF2+2xSF4
	0 to 0.01
	N/A


5.1.1.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 10: Scenario 2, 2ms TTI E-DCH, Single UL Carrier, 1xSF128 (ON/POST) v/s 1x128(ON/OFF)

	SF on E-DCH
	CM {1xSF128(ON/OFF)} [dB] – CM{1x128(ON/POST)} [dB]

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF4
	0.03 to 1.49
	-0.02 to 1.33

	2xSF4
	-0.2 to -0.11
	-0.25 to -0.14

	2xSF2
	-0.28 to -0.14
	-0.24 to -0.13

	2xSF2+2xSF4
	-0.11 to -0.05
	N/A


Table 11: Scenario 2, 2ms TTI E-DCH, Single UL Carrier, 1xSF128 (ON/POST) v/s 2x256(ON/OFF)

	SF on E-DCH
	CM{2x256(ON/OFF)} [dB] - CM{1xSF128(ON/POST)} [dB] 

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF4
	0.01 to 0.28
	-0.03 to 0.49

	2xSF4
	-0.21 to -0.11
	-0.27 to -0.13

	2xSF2
	-0.3 to -0.14
	-0.25 to -0.12

	2xSF2+2xSF4
	-0.13 to -0.06
	N/A


Table 12: Scenario 2, 2ms TTI E-DCH, Single UL Carrier, 2xSF256 (ON/OFF) v/s 2x256(OFF/ON)

	SF on E-DCH
	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(ON/OFF)} [dB]

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF4
	0.54 to 1.66
	0 to 0.18

	2xSF4
	-0.01 to 0.01
	-0.06 to -0.02

	2xSF2
	0 to 0.02
	0 to 0.01

	2xSF2+2xSF4
	0 to 0.01
	N/A


Table 13: Scenario 2, 2ms TTI E-DCH, Single UL Carrier, 2xSF256 (POST/ON) v/s 2x256(OFF/ON)

	SF on E-DCH
	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(POST/ON)} [dB]

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF4
	0.06 to 0.91
	-0.03 to 0.49

	2xSF4
	-0.23 to -0.11
	-0.27 to -0.13

	2xSF2
	-0.31 to -0.16
	-0.25 to -0.12

	2xSF2+2xSF4
	-0.13 to -0.06
	N/A


Note that for the option when an additional POST code word is always transmtted for the 2x256 case, i.e 2x256(POST/ON) or 2x256(ON/POST), Table 9 is applicable when comparing the performance of this option compared to 1x128 (ON/POST) or 1x128(POST/ON).
5.1.2
2ms TTI E-DCH, Dual Uplink Carriers

5.1.2.1
Scenario 1 (4 carriers activated/4 carriers scheduled)
Table 14: Scenario 1, 2ms TTI E-DCH, DC-HSUPA, 1xSF128 (ON/ON) v/s 2x256(ON/ON)

	SF on E-DCH
	CM {2xSF256(ON/ON)} [dB] – CM{1x128(ON/ON)} [dB] 

	
	N_max_dpdch = 0

	1xSF4
	0.15 to 0.5

	2xSF4
	-0.01 to 0

	2xSF2
	0 to 0.01

	2xSF2+2xSF4
	0 to 0.01


5.1.2.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 15: Scenario 2, 2ms TTI E-DCH, DC-HSUPA, 1xSF128 (ON/POST) v/s 1x128(ON/OFF)

	SF on E-DCH
	CM {1xSF128(ON/OFF)} [dB] – CM{1x128(ON/POST)} [dB]

	
	N_max_dpdch = 0

	1xSF4
	0.01 to 0.97

	2xSF4
	-0.07 to -0.03

	2xSF2
	-0.08 to -0.03

	2xSF2+2xSF4
	-0.02 to -0.01


Table 16: Scenario 2, 2ms TTI E-DCH, DC-HSUPA, 1xSF128 (ON/POST) v/s 2x256(ON/OFF)

	SF on E-DCH
	CM{2x256(ON/OFF)} [dB] - CM {1xSF128(ON/POST)} [dB] 

	
	N_max_dpdch = 0

	1xSF4
	0 to 0.34

	2xSF4
	-0.08 to -0.03

	2xSF2
	-0.09 to -0.04

	2xSF2+2xSF4
	-0.03 to -0.01


Table 17: Scenario 2, 2ms TTI E-DCH, Single UL Carrier, 2xSF256 (ON/OFF) v/s 2x256(OFF/ON)

	SF on E-DCH
	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(ON/OFF)} [dB]

	
	N_max_dpdch = 0

	1xSF4
	0.16 to 0.76

	2xSF4
	0 to 0.01

	2xSF2
	0 to 0.01

	2xSF2+2xSF4
	0


Table 18: Scenario 2, 2ms TTI E-DCH, DC-HSUPA, 2xSF256 (POST/ON) v/s 2x256(OFF/ON)

	SF on E-DCH
	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(POST/ON)} [dB]

	
	N_max_dpdch = 0

	1xSF4
	0.01 to 0.6

	2xSF4
	-0.07 to -0.03

	2xSF2
	-0.08 to -0.03

	2xSF2+2xSF4
	-0.03 to -0.01


5.2
10ms TTI E-DCH
5.2.1
Scenario 1 (4 carriers activated/4 carriers scheduled)

Table 19: Scenario 1, 10ms TTI E-DCH, Single UL Carrier, 1xSF128 (ON/ON) v/s 2x256(ON/ON)

	SF on E-DCH
	CM {2xSF256(ON/ON)} [dB] – CM{1x128(ON/ON)} [dB] 

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF32
	0.91 to 1.03
	0.30 to 1.00

	1xSF8
	0.89 to 1.20
	0.15 to 0.58

	1xSF4
	0.85 to 1.09
	0.18 to 0.69

	2xSF4
	-0.03 to 0.04
	0.04 to 0.40

	2xSF2
	-0.01 to 0.03
	0.05 to 0.20


5.2.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 20: Scenario 2, 10ms TTI E-DCH, Single UL Carrier, 1xSF128 (ON/POST) v/s 1x128(ON/OFF)

	SF on E-DCH
	CM {1xSF128(ON/OFF)} [dB] – CM{1x128(ON/POST)} [dB]

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF32
	0.28 to 1.00
	0.39 to 0.99

	1xSF8
	0.07 to 0.45
	0.15 to 0.51

	1xSF4
	0.11 to 0.57
	0.20 to 0.62

	2xSF4
	-0.21 to 0.04
	-0.20 to 0.06

	2xSF2
	-0.30 to -0.22
	-0.23 to -0.17


Table 21: Scenario 2, 10ms TTI E-DCH, Single UL Carrier, 1xSF128 (ON/POST) v/s 2x256(ON/OFF)

	SF on E-DCH
	CM{2x256(ON/OFF)} [dB] - CM{1xSF128(ON/POST)} [dB] 

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF32
	-0.04 to 0.17
	0.22 to 0.41

	1xSF8
	-0.03 to 0.09
	0.07 to 0.23

	1xSF4
	-0.03 to 0.12
	0.10 to 0.28

	2xSF4
	-0.28 to -0.19
	-0.29 to -0.17

	2xSF2
	-0.39 to -0.24
	-0.31 to -0.18


Table 22: Scenario 2, 10ms TTI E-DCH, Single UL Carrier, 2xSF256 (ON/OFF) v/s 2x256(OFF/ON)

	SF on E-DCH
	CM {2xSF256(OFF/ON) [dB] – CM{2x256(ON/OFF)} [dB]

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF32
	1.29 to 1.71
	0.08 to 0.14

	1xSF8
	1.08 to 1.70
	0.04 to 0.08

	1xSF4
	1.06 to 1.59
	0.06 to 0.11

	2xSF4
	-0.12 to 0.00
	-0.08 to -0.03

	2xSF2
	-0.04 to 0.01
	0.01 to 0.02


Table 23: Scenario 2, 10ms TTI E-DCH, Single UL Carrier, 2xSF256 (POST/ON) v/s 2x256(OFF/ON)

	SF on E-DCH
	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(POST/ON)} [dB]

	
	N_max_dpdch = 0
	N_max_dpdch = 1

	1xSF32
	0.35 to 0.85
	-0.48 to 0.04

	1xSF8
	0.18 to 0.56
	-0.33 to 0.00

	1xSF4
	0.21 to 0.63
	-0.36 to 0.02

	2xSF4
	-0.34 to -0.22
	-0.66 to -0.29

	2xSF2
	-0.42 to -0.25
	-0.49 to -0.22


5.3
No E-DCH Transmission

5.3.1
No E-DCH, Single Uplink Carrier

5.3.1.1 
Scenario 1 (4 carriers activated/4 carriers scheduled)

Table 24: Scenario 1, no E-DCH, Single UL Carrier, 1xSF128 (ON/ON) v/s 2x256(ON/ON)

	CM {2xSF256(ON/ON)} [dB] – CM{1x128(ON/ON)} [dB]

	N_max_dpdch = 0
	N_max_dpdch = 1

	-0.54 to -0.76
	1.18 to 1.75


5.3.1.2 
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 25: Scenario 2, no E-DCH, Single UL Carrier, 1xSF128 (ON/POST) v/s 1x128(ON/OFF)

	CM {1xSF128(ON/OFF) [dB] – CM{1x128(ON/POST)} [dB] 

	N_max_dpdch = 0
	N_max_dpdch = 1

	1.71 to 2.44
	0.65 to 1.57


Table 26: Scenario 2, no E-DCH, Single UL Carrier, 1xSF128 (ON/POST) v/s 2x256(ON/OFF)

	CM{2x256(ON/OFF)} [dB] - CM{1xSF128(ON/POST)} [dB] 

	N_max_dpdch = 0
	N_max_dpdch = 1

	0.49 to 0.66
	-0.04 to 0.18


Table 27: Scenario 2, no E-DCH, Single UL Carrier, 2xSF256 (ON/OFF) v/s 2x256(OFF/ON)

	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(ON/OFF)} [dB]

	N_max_dpdch = 0
	N_max_dpdch = 1

	-2.6 to -2.03
	0.33 to 0.35


Table 28: Scenario 2, no E-DCH, Single UL Carrier, 2xSF256 (POST/ON) v/s 2x256(OFF/ON)

	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(POST/ON)} [dB]

	N_max_dpdch = 0
	N_max_dpdch = 1

	-1.35 to -0.83
	-1.23 to -0.89


5.3.2
No E-DCH, Dual Uplink Carriers

5.1.2.1
Scenario 1 (4 carriers activated/4 carriers scheduled)
Table 29: Scenario 1, no E-DCH, DC-HSUPA, 1xSF128 (ON/ON) v/s 2x256(ON/ON)

	CM {2xSF256(ON/ON)} [dB] – CM{1x128(ON/ON)} [dB]

	N_max_dpdch = 0

	-0.5 to -0.62


5.1.2.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 30: Scenario 2, no E-DCH, DC-HSUPA, 1xSF128 (ON/POST) v/s 1x128(ON/OFF)

	CM {1xSF128(ON/OFF)} [dB] – CM{1x128(ON/POST)} [dB]

	N_max_dpdch = 0

	1.15 to 2.17


Table 31: Scenario 2, no E-DCH, DC-HSUPA, 1xSF128 (ON/POST) v/s 2x256(ON/OFF)

	CM{2x256(ON/OFF)} [dB] - CM {1xSF128(ON/POST)} [dB] 

	N_max_dpdch = 0

	0.37 to 0.69


Table 32: Scenario 2, 2ms TTI E-DCH, Single UL Carrier, 2xSF256 (ON/OFF) v/s 2x256(OFF/ON)

	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(ON/OFF)} [dB]

	N_max_dpdch = 0

	-1.58 to -1.48


Table 33: Scenario 2, 2ms TTI E-DCH, DC-HSUPA, 2xSF256 (POST/ON) v/s 2x256(OFF/ON)

	CM {2xSF256(OFF/ON)} [dB] – CM{2x256(POST/ON)} [dB]

	N_max_dpdch = 0

	-0.59 to -0.29


6
Conclusions

Based on the analysis performed here, the cubic metric difference between the different schemes is prominent for the case when 2ms TTI E-DCH is mapped to 1xSF4. Hence we we base our conclusions primarily on the observations for this particular case. For the 10ms TTI E-DCH, there is not much sensitivity between both 2xSF2 and the 2xSF4 cases.
· For the case when all 4 carriers are scheduled, 1xSF128 is superior in CM to 2xSF256 by as much as:

· 1.12 dB for the case when 2ms TTI E-DCH single uplink carrier is configured

· 0.5 dB for the case when DC-HSUPA is configured

· 1.20 dB for the case when a 10ms TTI E-DCH and no dedicated channel is configured.
· 1.00 dB for the case when a 10ms TTI E-DCH and 1 dedicated channel is configured.

· -0.76 dB for the case when no E-DCH transmission takes place, no dedicated channel is configured, and a single uplink carrier is configured
· 1.75dB for the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured
· -0.62 dB for the case when no E-DCH transmission takes place, and DC-HSUPA is configured

· For the case when 2 carriers are scheduled ({C1,C2} or {C3,C4})
· 1xSF128(ON/OFF) is inferior to 1xSF128(ON/POST) by as much as:
· 1.49 dB for the case when 2ms TTI E-DCH single uplink carrier is configured

· Note that for the other SFs (2xSF4, 2xSF2, 2xSF4), 1xSF128(ON/OFF) is actually slightly better than 1xSF128(ON/POST) in the range of 0.05 to 0.28 dB

· 0.97dB for the case when DC-HSUPA is configured

· 1.00 dB for the case when a 10ms TTI E-DCH is configured.

· 2.44dB for the case when no E-DCH transmission takes place, no dedicated channel is configured, and a single uplink carrier is configured
· 1.57 dBfor the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured
· 1.17 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured
· 2xSF256(ON/OFF) is inferior to 1xSF128(ON/POST) by as much as:

· 0.49  dB for the case when 2ms TTI E-DCH and 1 dedicated channel is configured

· Note that for the other SFs (2xSF4, 2xSF2, 2xSF4), 2x256(ON/OFF) is actually slightly better than 1xSF128 (0.06 to 0.03 dB)

· 0.34 dB for the case when DC-HSUPA is configured

· 0.41 dB for the case when a 10ms TTI E-DCH is configured

· 0.66 dB when no E-DCH transmission takes place, no dedicated channel is configured, and a single uplink carrier is configured
· 0.18 dBfor the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

· 0.69 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured
· 2xSF256(OFF/ON) is inferior to 2xSF256(ON/OFF) by as much as:

· 1.66  dB for the case when 2ms TTI E-DCH is configured

· 0.76 dB for the case when DC-HSUPA is configured

· 1.71 dB for the case when a 10ms TTI E-DCH is configured

· -2.03 dB when no E-DCH transmission takes place no dedicated channel is configured, and a single uplink carrier is configured
· 0.35 dB for the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

·  -1.48 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured
· 2xSF256(OFF/ON) is inferior to 2xSF256(POST/ON) by as much as:

· 0.91 dB for the case when 2ms TTI E-DCH is configured

· 0.6 dB for the case when DC-HSUPA is configured

· 0.85 dB for the case when a 10ms TTI E-DCH is configured

· -0.83 dB when no E-DCH transmission takes place no dedicated channel is configured, and a single uplink carrier is configured
· -0.89 dB for the case when no E-DCH transmission takes place, 1 dedicated channel is configured, and a single uplink carrier is configured

· -0.29 dB for the case when no E-DCH transmission takes place and DC-HSUPA is configured
Based on this analysis alone, it is recommended to select 1xSF128 with the POST code word option as the HS-DPCCH scheme for 4C-HSDPA. 
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Annex A
7.1
2ms TTI E-DCH, Single Uplink Carrier

7.1.1
Scenario 1 (4 carriers activated/4 carriers scheduled)

Table 34  lists the cubic metrics for Scenario 1, 2ms TTI E-DCH, SC-HSUPA, for 1xSF128 and 1xSF256, for N_max_dpdch = 0 and 1 as a function of different combinations of beta gain settings on the uplink channels.

Table 34: Cubic Metric [dB] for Scenario 1, 2ms TTI E-DCH, Single UL Carrier

	TBS [bits]
	SF
	βed [dB]
	 βec [dB]
	βhs [dB]
	Nmax_dpdch = 0
	Nmax_dpdch = 1

	
	
	
	
	
	1xSF128
	2xSF256
	1xSF128
	2xSF256

	
	
	
	
	
	ON/ON
	ON/ON
	ON/ON
	ON/ON

	120
	1xSF4
	1
	0
	2
	1.42
	2.06
	2.00
	2.36

	
	
	
	
	4
	1.28
	1.89
	1.71
	2.13

	
	
	
	
	6
	1.09
	1.63
	1.40
	1.86

	
	
	
	2
	2
	1.37
	2.15
	2.04
	2.43

	
	
	
	
	4
	1.24
	2.00
	1.74
	2.18

	
	
	
	
	6
	1.06
	1.77
	1.42
	1.90

	240
	1xSF4
	5
	0
	2
	1.21
	2.09
	2.30
	2.62

	
	
	
	
	4
	1.11
	2.03
	2.03
	2.42

	
	
	
	
	6
	0.97
	1.86
	1.71
	2.17

	
	
	
	2
	2
	1.31
	2.23
	2.38
	2.72

	
	
	
	
	4
	1.17
	2.17
	2.09
	2.50

	
	
	
	
	6
	1.01
	2.00
	1.75
	2.24

	740
	1xSF4
	10
	0
	2
	0.84
	1.66
	2.16
	2.28

	
	
	
	
	4
	0.78
	1.78
	2.03
	2.20

	
	
	
	
	6
	0.71
	1.82
	1.86
	2.10

	
	
	
	2
	2
	1.06
	1.86
	2.28
	2.43

	
	
	
	
	4
	0.97
	1.95
	2.14
	2.34

	
	
	
	
	6
	0.85
	1.97
	1.94
	2.22

	1400
	1xSF4
	15
	0
	2
	0.40
	0.91
	1.39
	1.36

	
	
	
	
	4
	0.39
	1.10
	1.41
	1.38

	
	
	
	
	6
	0.37
	1.29
	1.42
	1.40

	
	
	
	2
	2
	0.58
	1.07
	1.51
	1.50

	
	
	
	
	4
	0.55
	1.23
	1.51
	1.51

	
	
	
	
	6
	0.51
	1.40
	1.51
	1.51

	2798
	2xSF4
	16
	0
	2
	0.44
	0.45
	0.82
	0.67

	
	
	
	
	4
	0.56
	0.57
	0.97
	0.77

	
	
	
	
	6
	0.72
	0.73
	1.17
	0.90

	
	
	
	2
	2
	0.48
	0.49
	0.86
	0.73

	
	
	
	
	4
	0.59
	0.61
	1.01
	0.82

	
	
	
	
	6
	0.75
	0.77
	1.21
	0.94

	5772
	2xSF2
	16
	0
	2
	0.62
	0.64
	0.80
	0.67

	
	
	
	
	4
	0.78
	0.81
	0.94
	0.76

	
	
	
	
	6
	1.01
	1.03
	1.13
	0.88

	
	
	
	2
	2
	0.67
	0.70
	0.85
	0.73

	
	
	
	
	4
	0.83
	0.87
	0.98
	0.81

	
	
	
	
	6
	1.04
	1.08
	1.17
	0.92

	11484
	2xSF4
+2xSF2
	17
	0
	2
	2.12
	2.13
	
	

	
	
	
	
	4
	2.19
	2.20
	
	

	
	
	
	
	6
	2.28
	2.28
	
	

	
	
	
	2
	2
	2.14
	2.15
	
	

	
	
	
	
	4
	2.21
	2.22
	
	

	
	
	
	
	6
	2.30
	2.31
	
	


7.1.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 35 lists the cubic metrics for Scenario 2, 2ms TTI E-DCH, SC-HSUPA, for 1xSF128 and 1xSF256, for N_max_dpdch = 0 and 1 as a function of different combinations of beta gain settings on the uplink channels.

Table 35: Cubic Metric [dB] for Scenario 2, 2ms TTI E-DCH, Single UL Carrier

	TBS [bits]
	SF
	βed [dB]
	 βec [dB]
	βhs [dB]
	Nmax_dpdch = 0
	Nmax_dpdch = 1

	
	
	
	
	
	1xSF128
	2xSF256
	1xSF128
	2xSF256

	
	
	
	
	
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON

	120
	1xSF4
	1
	0
	2
	2.04
	1.42
	1.51
	2.58
	2.61
	2.00
	2.36
	2.47

	
	
	
	
	4
	2.32
	1.28
	1.47
	2.60
	2.63
	1.71
	2.13
	2.28

	
	
	
	
	6
	2.58
	1.09
	1.37
	2.48
	2.73
	1.40
	1.86
	2.04

	
	
	
	2
	2
	1.90
	1.37
	1.47
	2.69
	2.62
	2.04
	2.43
	2.51

	
	
	
	
	4
	2.13
	1.24
	1.41
	2.75
	2.60
	1.74
	2.18
	2.30

	
	
	
	
	6
	2.40
	1.06
	1.32
	2.68
	2.66
	1.42
	1.90
	2.05

	240
	1xSF4
	5
	0
	2
	1.58
	1.21
	1.29
	2.55
	2.76
	2.30
	2.62
	2.69

	
	
	
	
	4
	1.77
	1.11
	1.25
	2.70
	2.73
	2.03
	2.42
	2.51

	
	
	
	
	6
	2.02
	0.97
	1.17
	2.73
	2.76
	1.71
	2.17
	2.29

	
	
	
	2
	2
	1.67
	1.31
	1.44
	2.72
	2.83
	2.38
	2.72
	2.77

	
	
	
	
	4
	1.79
	1.17
	1.35
	2.86
	2.77
	2.09
	2.50
	2.58

	
	
	
	
	6
	1.99
	1.01
	1.24
	2.90
	2.75
	1.75
	2.24
	2.34

	740
	1xSF4
	10
	0
	2
	0.97
	0.84
	0.89
	1.88
	2.34
	2.16
	2.28
	2.31

	
	
	
	
	4
	1.03
	0.78
	0.86
	2.14
	2.33
	2.03
	2.20
	2.25

	
	
	
	
	6
	1.16
	0.71
	0.81
	2.37
	2.37
	1.86
	2.10
	2.16

	
	
	
	2
	2
	1.22
	1.06
	1.15
	2.11
	2.48
	2.28
	2.43
	2.46

	
	
	
	
	4
	1.24
	0.97
	1.09
	2.35
	2.45
	2.14
	2.34
	2.38

	
	
	
	
	6
	1.32
	0.85
	1.01
	2.56
	2.46
	1.94
	2.22
	2.27

	1400
	1xSF4
	15
	0
	2
	0.43
	0.40
	0.41
	0.97
	1.37
	1.39
	1.36
	1.37

	
	
	
	
	4
	0.44
	0.39
	0.41
	1.20
	1.41
	1.41
	1.38
	1.39

	
	
	
	
	6
	0.47
	0.37
	0.40
	1.47
	1.47
	1.42
	1.40
	1.41

	
	
	
	2
	2
	0.62
	0.58
	0.60
	1.14
	1.51
	1.51
	1.50
	1.50

	
	
	
	
	4
	0.62
	0.55
	0.59
	1.35
	1.53
	1.51
	1.51
	1.51

	
	
	
	
	6
	0.63
	0.51
	0.56
	1.61
	1.58
	1.51
	1.51
	1.52

	2798
	2xSF4
	16
	0
	2
	0.33
	0.44
	0.33
	0.33
	0.67
	0.82
	0.67
	0.65

	
	
	
	
	4
	0.40
	0.56
	0.40
	0.40
	0.77
	0.97
	0.77
	0.73

	
	
	
	
	6
	0.52
	0.72
	0.51
	0.50
	0.92
	1.17
	0.90
	0.84

	
	
	
	2
	2
	0.37
	0.48
	0.37
	0.38
	0.72
	0.86
	0.73
	0.70

	
	
	
	
	4
	0.45
	0.59
	0.44
	0.45
	0.82
	1.01
	0.82
	0.78

	
	
	
	
	6
	0.56
	0.75
	0.54
	0.55
	0.96
	1.21
	0.94
	0.89

	5772
	2xSF2
	16
	0
	2
	0.46
	0.62
	0.47
	0.47
	0.66
	0.80
	0.67
	0.67

	
	
	
	
	4
	0.57
	0.78
	0.57
	0.57
	0.75
	0.94
	0.76
	0.76

	
	
	
	
	6
	0.73
	1.01
	0.71
	0.72
	0.89
	1.13
	0.88
	0.88

	
	
	
	2
	2
	0.53
	0.67
	0.53
	0.54
	0.72
	0.85
	0.73
	0.73

	
	
	
	
	4
	0.63
	0.83
	0.63
	0.64
	0.81
	0.98
	0.81
	0.81

	
	
	
	
	6
	0.78
	1.04
	0.76
	0.78
	0.94
	1.17
	0.92
	0.93

	11484
	2xSF4
+2xSF2
	17
	0
	2
	2.06
	2.12
	2.06
	2.06
	
	
	
	

	
	
	
	
	4
	2.10
	2.19
	2.10
	2.10
	
	
	
	

	
	
	
	
	6
	2.17
	2.28
	2.15
	2.16
	
	
	
	

	
	
	
	2
	2
	2.09
	2.14
	2.08
	2.09
	
	
	
	

	
	
	
	
	4
	2.13
	2.21
	2.12
	2.13
	
	
	
	

	
	
	
	
	6
	2.19
	2.30
	2.18
	2.18
	
	
	
	


7.2
2ms TTI E-DCH, Dual Uplink Carriers

7.2.1
Scenario 1 (4 carriers activated/4 carriers scheduled)

Table 36: Cubic Metric [dB] for Scenario 1, 2ms TTI E-DCH, Dual UL Carriers

	TBS [bits]
	SF
	βed [dB]
	 βec [dB]
	βhs [dB]
	Nmax_dpdch = 0

	
	
	
	
	
	1xSF128
	2xSF256

	
	
	
	
	
	ON/ON
	ON/ON

	120
	1xSF4
	1
	0
	2
	2.63
	2.92

	
	
	
	
	4
	2.48
	2.79

	
	
	
	
	6
	2.23
	2.55

	
	
	
	2
	2
	2.66
	3.00

	
	
	
	
	4
	2.51
	2.89

	
	
	
	
	6
	2.28
	2.69

	240
	1xSF4
	5
	0
	2
	2.59
	2.95

	
	
	
	
	4
	2.48
	2.91

	
	
	
	
	6
	2.30
	2.78

	
	
	
	2
	2
	2.72
	3.08

	
	
	
	
	4
	2.59
	3.03

	
	
	
	
	6
	2.40
	2.90

	740
	1xSF4
	10
	0
	2
	2.40
	2.69

	
	
	
	
	4
	2.35
	2.75

	
	
	
	
	6
	2.28
	2.77

	
	
	
	2
	2
	2.57
	2.85

	
	
	
	
	4
	2.51
	2.89

	
	
	
	
	6
	2.41
	2.90

	1400
	1xSF4
	15
	0
	2
	2.14
	2.30

	
	
	
	
	4
	2.13
	2.36

	
	
	
	
	6
	2.12
	2.44

	
	
	
	2
	2
	2.25
	2.40

	
	
	
	
	4
	2.23
	2.46

	
	
	
	
	6
	2.21
	2.53

	2798
	2xSF4
	16
	0
	2
	2.09
	2.09

	
	
	
	
	4
	2.13
	2.13

	
	
	
	
	6
	2.18
	2.18

	
	
	
	2
	2
	2.12
	2.12

	
	
	
	
	4
	2.15
	2.15

	
	
	
	
	6
	2.21
	2.20

	5772
	2xSF2
	16
	0
	2
	2.11
	2.11

	
	
	
	
	4
	2.16
	2.16

	
	
	
	
	6
	2.22
	2.22

	
	
	
	2
	2
	2.14
	2.14

	
	
	
	
	4
	2.18
	2.19

	
	
	
	
	6
	2.24
	2.24

	11484
	2xSF4
+2xSF2
	17
	0
	2
	2.92
	2.92

	
	
	
	
	4
	2.94
	2.94

	
	
	
	
	6
	2.96
	2.96

	
	
	
	2
	2
	2.93
	2.94

	
	
	
	
	4
	2.95
	2.95

	
	
	
	
	6
	2.97
	2.97


7.2.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 37: Cubic Metric [dB] for Scenario 2, 2ms TTI E-DCH, Dual UL Carriers

	TBS [bits]
	SF
	βed [dB]
	 βec [dB]
	βhs [dB]
	Nmax_dpdch = 0

	
	
	
	
	
	1xSF128
	2xSF256

	
	
	
	
	
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON

	120
	1xSF4
	1
	0
	2
	2.92
	2.63
	2.73
	3.16

	
	
	
	
	4
	3.05
	2.48
	2.68
	3.20

	
	
	
	
	6
	3.20
	2.23
	2.57
	3.15

	
	
	
	2
	2
	2.90
	2.66
	2.76
	3.23

	
	
	
	
	4
	2.99
	2.51
	2.70
	3.29

	
	
	
	
	6
	3.11
	2.28
	2.60
	3.28

	240
	1xSF4
	5
	0
	2
	2.76
	2.59
	2.67
	3.14

	
	
	
	
	4
	2.81
	2.48
	2.62
	3.24

	
	
	
	
	6
	2.90
	2.30
	2.54
	3.29

	
	
	
	2
	2
	2.88
	2.72
	2.81
	3.27

	
	
	
	
	4
	2.90
	2.59
	2.75
	3.37

	
	
	
	
	6
	2.95
	2.40
	2.66
	3.42

	740
	1xSF4
	10
	0
	2
	2.45
	2.40
	2.43
	2.77

	
	
	
	
	4
	2.46
	2.35
	2.41
	2.89

	
	
	
	
	6
	2.49
	2.28
	2.38
	3.02

	
	
	
	2
	2
	2.63
	2.57
	2.62
	2.94

	
	
	
	
	4
	2.63
	2.51
	2.59
	3.04

	
	
	
	
	6
	2.64
	2.41
	2.55
	3.16

	1400
	1xSF4
	15
	0
	2
	2.15
	2.14
	2.14
	2.31

	
	
	
	
	4
	2.15
	2.13
	2.14
	2.39

	
	
	
	
	6
	2.15
	2.12
	2.13
	2.50

	
	
	
	2
	2
	2.26
	2.25
	2.26
	2.42

	
	
	
	
	4
	2.26
	2.23
	2.25
	2.49

	
	
	
	
	6
	2.26
	2.21
	2.24
	2.60

	2798
	2xSF4
	16
	0
	2
	2.06
	2.09
	2.06
	2.06

	
	
	
	
	4
	2.08
	2.13
	2.08
	2.08

	
	
	
	
	6
	2.11
	2.18
	2.11
	2.11

	
	
	
	2
	2
	2.09
	2.12
	2.09
	2.09

	
	
	
	
	4
	2.11
	2.15
	2.11
	2.11

	
	
	
	
	6
	2.14
	2.21
	2.13
	2.14

	5772
	2xSF2
	16
	0
	2
	2.08
	2.11
	2.07
	2.08

	
	
	
	
	4
	2.10
	2.16
	2.10
	2.10

	
	
	
	
	6
	2.14
	2.22
	2.13
	2.14

	
	
	
	2
	2
	2.11
	2.14
	2.10
	2.11

	
	
	
	
	4
	2.13
	2.18
	2.13
	2.13

	
	
	
	
	6
	2.17
	2.24
	2.16
	2.17

	11484
	2xSF4
+2xSF2
	17
	0
	2
	2.91
	2.92
	2.91
	2.91

	
	
	
	
	4
	2.92
	2.94
	2.92
	2.92

	
	
	
	
	6
	2.94
	2.96
	2.93
	2.93

	
	
	
	2
	2
	2.92
	2.93
	2.92
	2.92

	
	
	
	
	4
	2.93
	2.95
	2.93
	2.93

	
	
	
	
	6
	2.95
	2.97
	2.94
	2.94


7.3
10ms TTI E-DCH, Single Uplink Carrier

7.3.1
Scenario 1 (4 carriers activated/4 carriers scheduled)
Table 38: Cubic Metric [dB] for Scenario 1, 10ms TTI E-DCH, Single UL Carrier
	TBS [bits]
	SF
	βed [dB]
	 βec [dB]
	βhs [dB]
	Nmax_dpdch = 0
	Nmax_dpdch = 1

	
	
	
	
	
	1xSF128
	2xSF256
	1xSF128
	2xSF256

	
	
	
	
	
	ON/ON
	ON/ON
	ON/ON
	ON/ON

	317
	1xSF32
	1
	-4
	2
	0.92
	1.83
	2.22
	2.59

	
	
	
	
	4
	0.90
	1.84
	2.00
	2.63

	
	
	
	
	6
	0.82
	1.75
	1.72
	2.71

	
	
	
	2
	2
	1.01
	1.95
	2.29
	2.62

	
	
	
	
	4
	0.96
	1.95
	2.04
	2.64

	
	
	
	
	6
	0.86
	1.84
	1.75
	2.70

	
	
	
	0
	2
	1.10
	2.07
	2.35
	2.65

	
	
	
	
	4
	1.02
	2.05
	2.09
	2.64

	
	
	
	
	6
	0.90
	1.93
	1.78
	2.68

	1264
	1xSF8
	6
	-4
	2
	0.50
	1.42
	2.02
	2.20

	
	
	
	
	4
	0.52
	1.60
	1.93
	2.26

	
	
	
	
	6
	0.51
	1.70
	1.78
	2.37

	
	
	
	2
	2
	0.64
	1.55
	2.10
	2.26

	
	
	
	
	4
	0.62
	1.70
	1.99
	2.30

	
	
	
	
	6
	0.59
	1.78
	1.83
	2.38

	
	
	
	0
	2
	0.79
	1.68
	2.18
	2.33

	
	
	
	
	4
	0.74
	1.82
	2.05
	2.34

	
	
	
	
	6
	0.68
	1.88
	1.88
	2.40

	2521
	1xSF4
	10
	-4
	2
	0.62
	1.49
	2.08
	2.30

	
	
	
	
	4
	0.63
	1.62
	1.95
	2.37

	
	
	
	
	6
	0.61
	1.66
	1.77
	2.47

	
	
	
	2
	2
	0.77
	1.63
	2.16
	2.37

	
	
	
	
	4
	0.74
	1.74
	2.02
	2.40

	
	
	
	
	6
	0.69
	1.76
	1.82
	2.48

	
	
	
	0
	2
	0.93
	1.78
	2.25
	2.44

	
	
	
	
	4
	0.87
	1.87
	2.09
	2.44

	
	
	
	
	6
	0.78
	1.87
	1.87
	2.49

	10028
	2xSF4
	12
	-4
	2
	1.2971
	1.2722
	1.9939
	2.0939

	
	
	
	
	4
	1.4818
	1.4575
	2.1446
	2.3658

	
	
	
	
	6
	1.6291
	1.5994
	2.2648
	2.6609

	
	
	
	2
	2
	1.3202
	1.3209
	2.0261
	2.1201

	
	
	
	
	4
	1.4937
	1.4989
	2.1645
	2.376

	
	
	
	
	6
	1.6325
	1.6348
	2.274
	2.6575

	
	
	
	0
	2
	1.3471
	1.3772
	2.0635
	2.1507

	
	
	
	
	4
	1.5074
	1.5471
	2.1875
	2.3876

	
	
	
	
	6
	1.636
	1.6764
	2.2844
	2.6528

	12795
	2xSF4
	14
	-4
	2
	0.979
	0.9681
	1.6323
	1.6832

	
	
	
	
	4
	1.1765
	1.1666
	1.8223
	1.9529

	
	
	
	
	6
	1.3767
	1.3574
	2.0183
	2.2678

	
	
	
	-2
	2
	1.0072
	1.011
	1.6659
	1.7127

	
	
	
	
	4
	1.1956
	1.2037
	1.8461
	1.9702

	
	
	
	
	6
	1.3875
	1.3891
	2.0326
	2.2735

	
	
	
	0
	2
	1.041
	1.0621
	1.7062
	1.7486

	
	
	
	
	4
	1.2186
	1.248
	1.8748
	1.9915

	
	
	
	
	6
	1.4004
	1.427
	2.0498
	2.2807

	16325
	1xSF4
	16
	-4
	2
	0.9826
	0.9777
	1.2108
	1.2649

	
	
	
	
	4
	1.224
	1.2237
	1.3942
	1.5077

	
	
	
	
	6
	1.5035
	1.4923
	1.6118
	1.8094

	
	
	
	-2
	2
	1.0193
	1.0233
	1.2467
	1.2978

	
	
	
	
	4
	1.252
	1.2632
	1.4231
	1.532

	
	
	
	
	6
	1.5224
	1.5255
	1.6329
	1.8245

	
	
	
	0
	2
	1.0643
	1.0792
	1.2906
	1.3383

	
	
	
	
	4
	1.2865
	1.3117
	1.4584
	1.5621

	
	
	
	
	6
	1.5459
	1.5664
	1.6586
	1.8433


7.3.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 39: Cubic Metric [dB] for Scenario 2, 10ms TTI E-DCH, Single UL Carrier
	TBS [bits]
	SF
	βed [dB]
	 βec [dB]
	βhs [dB]
	Nmax_dpdch = 0
	Nmax_dpdch = 1

	
	
	
	
	
	1xSF128
	2xSF256
	1xSF128
	2xSF256

	
	
	
	
	
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON

	317
	1xSF32
	1
	-4
	2
	1.20
	0.92
	0.88
	2.18
	2.61
	2.22
	2.44
	2.53

	
	
	
	
	4
	1.49
	0.90
	0.93
	2.40
	2.62
	2.00
	2.28
	2.40

	
	
	
	
	6
	1.83
	0.82
	0.93
	2.51
	2.70
	1.72
	2.09
	2.23

	
	
	
	-2
	2
	1.31
	1.01
	1.03
	2.34
	2.68
	2.29
	2.52
	2.61

	
	
	
	
	4
	1.54
	0.96
	1.03
	2.55
	2.67
	2.04
	2.35
	2.46

	
	
	
	
	6
	1.83
	0.86
	1.00
	2.64
	2.72
	1.75
	2.14
	2.27

	
	
	
	0
	2
	1.41
	1.10
	1.17
	2.49
	2.75
	2.35
	2.61
	2.69

	
	
	
	
	4
	1.59
	1.02
	1.13
	2.69
	2.71
	2.09
	2.42
	2.53

	
	
	
	
	6
	1.83
	0.90
	1.07
	2.78
	2.73
	1.78
	2.19
	2.32

	1264
	1xSF8
	6
	-4
	2
	0.57
	0.50
	0.47
	1.60
	2.17
	2.02
	2.09
	2.14

	
	
	
	
	4
	0.71
	0.52
	0.49
	1.93
	2.20
	1.93
	2.04
	2.10

	
	
	
	
	6
	0.94
	0.51
	0.51
	2.21
	2.28
	1.78
	1.96
	2.04

	
	
	
	-2
	2
	0.73
	0.64
	0.64
	1.75
	2.25
	2.10
	2.18
	2.23

	
	
	
	
	4
	0.84
	0.62
	0.64
	2.06
	2.27
	1.99
	2.12
	2.18

	
	
	
	
	6
	1.02
	0.59
	0.63
	2.32
	2.33
	1.83
	2.03
	2.10

	
	
	
	0
	2
	0.91
	0.79
	0.83
	1.90
	2.35
	2.18
	2.29
	2.33

	
	
	
	
	4
	0.98
	0.74
	0.80
	2.19
	2.35
	2.05
	2.21
	2.26

	
	
	
	
	6
	1.12
	0.68
	0.77
	2.44
	2.38
	1.88
	2.10
	2.17

	2521
	1xSF4
	10
	-4
	2
	0.74
	0.62
	0.59
	1.69
	2.28
	2.08
	2.18
	2.25

	
	
	
	
	4
	0.91
	0.63
	0.62
	1.98
	2.31
	1.95
	2.11
	2.19

	
	
	
	
	6
	1.16
	0.61
	0.63
	2.22
	2.39
	1.77
	2.00
	2.11

	
	
	
	-2
	2
	0.92
	0.77
	0.79
	1.87
	2.37
	2.16
	2.28
	2.35

	
	
	
	
	4
	1.04
	0.74
	0.78
	2.14
	2.38
	2.02
	2.19
	2.28

	
	
	
	
	6
	1.25
	0.69
	0.76
	2.35
	2.44
	1.82
	2.07
	2.17

	
	
	
	0
	2
	1.11
	0.93
	0.99
	2.05
	2.48
	2.25
	2.40
	2.45

	
	
	
	
	4
	1.19
	0.87
	0.96
	2.30
	2.46
	2.09
	2.29
	2.37

	
	
	
	
	6
	1.34
	0.78
	0.90
	2.50
	2.49
	1.87
	2.15
	2.24

	100028
	2xSF4
	12
	-4
	2
	1.0938
	1.2971
	1.0406
	0.9629
	1.8283
	1.9939
	1.7721
	1.741

	
	
	
	
	4
	1.3404
	1.4818
	1.2248
	1.1224
	2.0293
	2.1446
	1.914
	1.8668

	
	
	
	
	6
	1.6582
	1.6291
	1.4146
	1.2899
	2.3056
	2.2648
	2.0662
	2.0003

	
	
	
	-2
	2
	1.131
	1.3202
	1.0814
	1.0418
	1.8747
	2.0261
	1.8208
	1.7926

	
	
	
	
	4
	1.3627
	1.4937
	1.2528
	1.2
	2.0615
	2.1645
	1.9505
	1.9067

	
	
	
	
	6
	1.6649
	1.6325
	1.4306
	1.3658
	2.3216
	2.274
	2.09
	2.0278

	
	
	
	0
	2
	1.1743
	1.3471
	1.1287
	1.1317
	1.9287
	2.0635
	1.8775
	1.8522

	
	
	
	
	4
	1.3887
	1.5074
	1.2854
	1.2888
	2.0991
	2.1875
	1.9931
	1.9529

	
	
	
	
	6
	1.6724
	1.636
	1.4491
	1.4528
	2.34
	2.2844
	2.118
	2.0598

	12795
	2xSF4
	14
	-4
	2
	0.7706
	0.979
	0.7476
	0.7053
	1.437
	1.6323
	1.4025
	1.3605

	
	
	
	
	4
	0.9652
	1.1765
	0.9089
	0.8505
	1.621
	1.8223
	1.5522
	1.4911

	
	
	
	
	6
	1.2343
	1.3767
	1.0956
	1.0207
	1.8819
	2.0183
	1.7297
	1.6463

	
	
	
	-2
	2
	0.8095
	1.0072
	0.7884
	0.7648
	1.481
	1.6659
	1.4474
	1.407

	
	
	
	
	4
	0.9948
	1.1956
	0.9413
	0.9088
	1.6555
	1.8461
	1.5886
	1.5295

	
	
	
	
	6
	1.2527
	1.3875
	1.1192
	1.0774
	1.9047
	2.0326
	1.7565
	1.6755

	
	
	
	0
	2
	0.8563
	1.041
	0.837
	0.8354
	1.5338
	1.7062
	1.5015
	1.4629

	
	
	
	
	4
	1.0304
	1.2186
	0.9801
	0.978
	1.6971
	1.8748
	1.6325
	1.5759

	
	
	
	
	6
	1.275
	1.4004
	1.1473
	1.1448
	1.9324
	2.0498
	1.7892
	1.711

	16325
	1xSF4
	16
	0
	2
	0.7363
	0.9826
	0.7196
	0.6989
	1.027
	1.2108
	1.0111
	1.0207

	
	
	
	
	4
	0.9288
	1.224
	0.8928
	0.8625
	1.1712
	1.3942
	1.1383
	1.1516

	
	
	
	
	6
	1.2044
	1.5035
	1.1092
	1.0678
	1.3839
	1.6118
	1.3003
	1.318

	
	
	
	-2
	2
	0.7831
	1.0193
	0.7664
	0.758
	1.0701
	1.2467
	1.054
	1.0636

	
	
	
	
	4
	0.9681
	1.252
	0.9326
	0.9195
	1.2086
	1.4231
	1.1757
	1.189

	
	
	
	
	6
	1.2341
	1.5224
	1.1407
	1.1222
	1.4137
	1.6329
	1.3312
	1.3488

	
	
	
	0
	2
	0.8403
	1.0643
	0.8238
	0.8299
	1.1228
	1.2906
	1.1066
	1.1162

	
	
	
	
	4
	1.0163
	1.2865
	0.9814
	0.9888
	1.2544
	1.4584
	1.2217
	1.2349

	
	
	
	
	6
	1.2707
	1.5459
	1.1796
	1.1884
	1.4501
	1.6586
	1.3692
	1.3867


7.4
no E-DCH, Single Uplink Carrier

7.4.1
Scenario 1 (4 carriers activated/4 carriers scheduled)

Table 39: Cubic Metric [dB] for Scenario 1, no E-DCH, Single UL Carrier

	βhs [dB]
	Nmax_dpdch = 0
	Nmax_dpdch = 1

	
	1xSF128
	2xSF256
	1xSF128
	2xSF256

	
	ON/ON
	ON/ON
	ON/ON
	ON/ON

	2
	2.11
	1.35
	0.89
	2.08

	4
	1.75
	1.08
	0.84
	2.32

	6
	1.37
	0.83
	0.73
	2.48


7.4.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 40: Cubic Metric [dB] for Scenario 2, no E-DCH, Single UL Carrier

	βhs [dB]
	Nmax_dpdch = 0
	Nmax_dpdch = 1

	
	1xSF128
	2xSF256
	1xSF128
	2xSF256

	
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON

	2
	3.82
	2.11
	2.60
	0.00
	1.54
	0.89
	0.86
	1.18

	4
	3.87
	1.75
	2.36
	0.00
	1.94
	0.84
	0.92
	1.27

	6
	3.81
	1.37
	2.03
	0.00
	2.30
	0.73
	0.91
	1.25


7.4
no E-DCH, Dual Uplink Carriers

7.4.1
Scenario 1 (4 carriers activated/4 carriers scheduled)

	Table 41: Cubic Metric [dB] for Scenario 1, no E-DCH transmitted, DC-HSUPA
βhs [dB]
	Nmax_dpdch = 0

	
	1xSF128
	2xSF256

	
	ON/ON
	ON/ON

	2
	2.84
	2.22

	4
	2.47
	1.89

	6
	2.02
	1.52


7.4.2
Scenario 2 (4 carriers activated/2 carriers scheduled)

Table 42: Cubic Metric [dB] for Scenario 2, no E-DCH transmitted, DC-HSUPA
	βhs [dB]
	Nmax_dpdch = 0

	
	1xSF128
	2xSF256

	
	ON/OFF
	ON/POST
	ON/OFF
	OFF/ON

	2
	3.98
	2.84
	3.21
	1.63

	4
	4.14
	2.47
	3.03
	1.45

	6
	4.18
	2.02
	2.71
	1.23


