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1 Introduction
HS-DPCCH design for 4C-HSDPA has been extensively discussed during the WI phase of 4C-HSDPA. At the RAN1#61 meeting the following conclusions were reached:
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One of the remaining issues that need to be settled is which power offsets that should be used for the HARQ-ACK transmissions. This will in turn depend on how the carriers are grouped and which HARQ-ACK codebook that is used and herein we present our preferred option.
2 Power offsets for 4C-HSDPA

This section evaluates the power offsets needed to maintain an average HARQ-ACK error probability smaller than 0.01 in an AWGN channel. The reported power offsets are based on 
· The average Ec/N0. In this case we assume that the probability with which a UE misses an HS-SCCH transmission is 0.01 and that the UE (given that it has received the HS-SCCH transmission for a particular carrier) transmits ACK and NACK with a probability of 0.9 and 0.1 respectively. Note also that all probabilities are assumed to be independent and identically distributed between the active carriers. 
· The Ec/N0 required for achieving an HARQ-ACK error probability smaller than 0.01 for all the code words. 
All presented results are based on a false alarm threshold of 0.01 (corresponding numbers for the false alarm probability of 0.1 and 1 are given in the Appendix) and we moreover assume that

· The Rel-9 codebook is used for all scenarios (i.e. when a UE is configured with 4 carriers but only have 2 carriers without MIMO active it does not change to the Rel-8 codebook).

· The POST codeword is reused as the DTX codeword (this is in line with the agreement from RAN1#61). As a comparison we also present results for a modified DTX codeword (DTX=[0 0 1 1 0 1 1 0 1 0]).
2.1 Power offsets when 4 carriers are activated
In Table 1 we summarize the power offsets required when the UE is configured with 4 carriers, all 4 carriers are activated, the POST codeword is used as the DTX codeword and the false alarm probability requirement is 0.01 (corresponding numbers for false alarm probabilities of 0.1 and 1 are given in the Appendix). The column ‘activation status’ (c1c2/c3c4) describes whether the carriers are configured in MIMO or SISO mode. This is abbreviated S – SISO mode, M – MIMO mode, and D – DTX. The column ‘Ec/N0’ shows the difference between required average Ec/N0 for the particular configuration and the reference case (Rel-5 operation). Similarly the column ‘Ec/N0 (worst)’ describes the power offset necessary to ensure the misdetection probability is less than 1% for the worst codeword. Table 2 summarizes the corresponding power offsets when a new DTX codeword is introduced instead of the POST codeword.
Table 1: Ec/N0 values for 4C-HSDPA for when all four carriers are activate. DTX equals POST.
	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,2
	

	SS/SS
	-21,3
	2,0
	-20,6
	2,7

	SS/SM
	-21,0
	2,3
	-19,8
	3,4

	SS/MS
	-20,5
	2,8
	-19,1
	4,1

	SS/MM
	-20,7
	2,6
	-18,9
	4,3

	SM/SM
	-20,8
	2,5
	-19,8
	3,5

	SM/MS
	-20,3
	3,0
	-19,2
	4,1

	SM/MM
	-20,6
	2,7
	-18,8
	4,5

	MS/MS
	-19,9
	3,4
	-19,1
	4,2

	MS/MM
	-20,1
	3,2
	-18,9
	4,4

	MM/MM
	-20,3
	3,0
	-18,8
	4,4


Table 2
: Ec/N0 values for 4C-HSDPA when all four carriers are activate. Modified DTX codeword.
	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,1
	

	SS/SS
	-21,3
	2,0
	-20,9
	2,3

	SS/SM
	-20,9
	2,4
	-19,8
	3,4

	SS/MS
	-21,1
	2,2
	-20,0
	3,2

	SS/MM
	-20,7
	2,6
	-19,3
	3,9

	SM/SM
	-20,6
	2,7
	-19,7
	3,5

	SM/MS
	-20,7
	2,6
	-19,8
	3,4

	SM/MM
	-20,4
	2,9
	-19,2
	4,0

	MS/MS
	-20,8
	2,5
	-20,0
	3,2

	MS/MM
	-20,6
	2,7
	-19,2
	4,0

	MM/MM
	-20,3
	3,0
	-19,2
	4,0


From Table 1 it can be observed that:
· When MIMO is configured on at most one of the carriers in each group (c1c2 and/or c3c4) a power offset of 4 dB is sufficient. 

· For the other cases a 6 dB power offset is required.

If a new DTX codeword is added (see Table 2) it can be observed that:

· A power offset of 4 dB is sufficient for all configurations
· A power offset of 2 dB is sufficient when all 4 carriers are configured in SISO mode.
2.2 Power offsets when 3 carriers are activated

In Table 3 we summarize the power offsets when 

· Scenario 1: The UE is configured with 4 carriers and 1 of the carriers is deactivated. According to the decision from RAN1#61 stating that “The ACK/NACK and CQI/PCI information is remapped and repeated when only 1 or 2 carriers remain activated” the deactivated carrier can either be the first or the second carrier in the particular carrier pair (out of the two carrier pairs for which the HARQ-ACK is jointly coded).

· Scenario 2: The UE is configured with 3 carriers and at least 1 of carrier is configured with MIMO.
Table 3: Ec/N0 values for 4C-HSDPA when 3 carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,2
	

	SS/SD
	-21,7
	1,6
	-20,7
	2,5

	SM/SD
	-21,4
	1,9
	-20,0
	3,2

	MS/SD
	-20,7
	2,6
	-19,3
	3,9

	MM/SD
	-20,9
	2,4
	-18,9
	4,3

	SS/MD
	-21,6
	1,7
	-20,6
	2,6

	SM/MD
	-21,3
	2,0
	-19,9
	3,4

	MS/MD
	-20,7
	2,6
	-19,2
	4,0

	MM/MD
	-20,8
	2,5
	-18,9
	4,3

	SS/DS
	-21,7
	1,6
	-20,7
	2,5

	SM/DS
	-21,4
	1,9
	-19,9
	3,4

	MS/DS
	-20,7
	2,6
	-19,4
	3,9

	MM/DS
	-20,9
	2,4
	-19,0
	4,3

	SS/DM
	-21,5
	1,8
	-20,4
	2,8

	SM/DM
	-21,2
	2,1
	-19,9
	3,3

	MS/DM
	-20,6
	2,7
	-19,1
	4,2

	MM/DM
	-20,8
	2,5
	-18,9
	4,3


Table 4: Ec/N0 values for 4C-HSDPA when 3 carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,2
	

	SS/SD
	-21,7
	1,6
	-21,1
	2,1

	SM/SD
	-21,2
	2,1
	-19,9
	3,3

	MS/SD
	-21,4
	1,9
	-20,1
	3,1

	MM/SD
	-21,0
	2,3
	-19,3
	3,9

	SS/MD
	-21,5
	1,8
	-21,0
	2,3

	SM/MD
	-21,1
	2,2
	-19,9
	3,4

	MS/MD
	-21,2
	2,1
	-20,1
	3,1

	MM/MD
	-20,9
	2,4
	-19,2
	4,0

	SS/DS
	-21,7
	1,6
	-21,2
	2,1

	SM/DS
	-21,2
	2,1
	-20,0
	3,3

	MS/DS
	-21,4
	1,9
	-20,1
	3,1

	MM/DS
	-20,9
	2,4
	-19,3
	3,9

	SS/DM
	-21,5
	1,8
	-20,9
	2,3

	SM/DM
	-21,0
	2,3
	-19,9
	3,4

	MS/DM
	-21,2
	2,1
	-20,0
	3,2

	MM/DM
	-20,9
	2,4
	-19,3
	4,0


From Table 3 we can observe that:
· When MIMO is configured on at most one of the carriers in each group (c1c2 and/or c3c4) a 4 dB power offset is sufficient. 

· For the other cases a 6 dB power offset is required.

From Table 4 we can observe that using the modified DTX codeword results in better performance than reusing the POST codeword. In fact, if a new DTX codeword is introduced a power offset of 2 dB would be sufficient for the case where all the 3 carriers are configured in SISO mode. 
2.3 Power offsets when 2 carriers are activated

In Table 5 we present the power offsets when a UE is configured with 4 carriers and 2 of the carriers are deactivated (alternatively when the UE is configured with 3 carriers and at least one of the carriers is configured in MIMO mode) and one carrier is deactivated. Table 6 presents the corresponding results for the case where the modified DTX codeword is used.
Table 5: Ec/N0 values for 4C-HSDPA when 2 carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,2
	

	SS 
	-22,5
	0,8
	-22,4
	0,8

	SM 
	-22,2
	1,1
	-22,2
	1,1

	MS 
	-22,2
	1,1
	-22,2
	1,1

	MM 
	-22,0
	1,3
	-21,9
	1,4


Table 6: Ec/N0 values for 4C-HSDPA when 2 carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,2
	

	SS 
	-22,6
	0,7
	-22,5
	0,8

	SM
	-22,2
	1,1
	-22,1
	1,1

	MS 
	-22,2
	1,1
	-22,2
	1,1

	MM 
	-22,0
	1,3
	-21,9
	1,3


From the tables we can observe that a power offsets of 2 dB is sufficient for all cases. This suggests that the HARQ-ACK coverage will be comparable to the one of Rel-8 and Rel-9 DC-HSDPA.
2.4 Power offsets when 1 carrier is activated

In Table 7 we present the power offsets when a UE is configured with 4 carriers but only 1 carrier is activated. The numbers are based on the assumption that the false alarm probability is 0.01. The corresponding number for a false alarm probability 0.1 and 1 are given in the Appendix. Corresponding values for the case where the modified DTX codeword is used is given in Table 8.
Table 7: Ec/N0 values for 4C-HSDPA when 1 carrier is activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,2
	

	S
	-23,2
	0,1
	-23,2
	0,0

	M
	-22,9
	0,4
	-22,8
	0,4


Table 8: Ec/N0 values for 4C-HSDPA when 1 carrier is activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-23,3
	
	-23,2
	

	S
	-23,2
	0,1
	-23,2
	0,0

	M
	-22,8
	0,5
	-22,8
	0,4


From the table we can observe that required power offsets are similar to the ones associated with the single carrier scenarios (Rel-5 and Rel-7 respectively).

3 Conclusions

This contribution has evaluated the power offsets required for HARQ-ACK transmissions for 4C-HSDPA. Based on the observed results it is proposed

· When 3 or 4 carriers are activated 

· If the POST codeword is reused as DTX codeword

· A HARQ-ACK power offset of 4 dB is used if at most one of the activated carriers in each of the two pair of carriers that are encoded jointly is configured with MIMO. 

· Otherwise a power offset of 6 dB is required.
· If a new DTX codeword is introduced

· A HARQ-ACK power offset of 4 dB is sufficient for all scenarios.

· In scenarios where all carriers are configured in SISO mode a 2 dB power offset may be sufficient.
· When 2 carriers are activated

· A HARQ-ACK power offset of 2 dB is used for all cases

· No power offset is used for the other cases

· When 1 carrier is activated

· A HARQ-ACK power offset of 2 dB is used if the carrier is configured in MIMO mode.

· No power offset is used for the other cases.
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5 Appendix
5.1 Power offsets for varying false alarm probability 

In the following sections we present power offsets required when the false alarm threshold is 10 and 100% respectively.
5.1.1 False alarm probability 10%
Table 9: Ec/N0 values for 4C-HSDPA when all four carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-25,2
	
	-25,2
	

	S/S/S/S
	-21,8
	3,4
	-20,7
	4,4

	S/S/S/M
	-21,5
	3,7
	-19,8
	5,4

	S/S/M/S
	-20,7
	4,5
	-19,1
	6,0

	S/S/M/M
	-20,9
	4,3
	-18,9
	6,2

	S/M/S/M
	-21,2
	4,0
	-19,8
	5,4

	S/M/M/S
	-20,5
	4,7
	-19,1
	6,1

	S/M/M/M
	-20,7
	4,5
	-18,8
	6,3

	M/S/M/S
	-20,0
	5,2
	-19,1
	6,1

	M/S/M/M
	-20,2
	5,0
	-18,8
	6,4

	M/M/M/M
	-20,5
	4,7
	-18,8
	6,4


Table 10: Ec/N0 values for 4C-HSDPA when all four carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-25,1
	
	-25,1
	

	S/S/S/S
	-21,7
	3,4
	-21,1
	3,9

	S/S/S/M
	-21,2
	3,9
	-19,8
	5,2

	S/S/M/S
	-21,5
	3,6
	-20,1
	5,0

	S/S/M/M
	-20,9
	4,2
	-19,3
	5,8

	S/M/S/M
	-20,8
	4,3
	-19,8
	5,3

	S/M/M/S
	-21,0
	4,1
	-19,8
	5,3

	S/M/M/M
	-20,6
	4,5
	-19,2
	5,9

	M/S/M/S
	-21,2
	3,9
	-20,0
	5,0

	M/S/M/M
	-20,8
	4,3
	-19,2
	5,9

	M/M/M/M
	-20,5
	4,6
	-19,3
	5,8


Table 11: Ec/N0 values for 4C-HSDPA when 3 carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-25,2
	
	-25,2
	

	S/S/S/D
	-22,3
	2,9
	-20,8
	4,4

	S/M/S/D
	-21,8
	3,4
	-19,9
	5,2

	M/S/S/D
	-20,8
	4,4
	-19,2
	6,0

	M/M/S/D
	-21,1
	4,1
	-19,0
	6,1

	S/S/M/D
	-22,1
	3,1
	-20,8
	4,3

	S/M/M/D
	-21,7
	3,5
	-19,9
	5,3

	M/S/M/D
	-20,8
	4,4
	-19,2
	6,0

	M/M/M/D
	-21,0
	4,2
	-19,0
	6,2

	S/S/D/S
	-22,3
	2,9
	-20,7
	4,4

	S/M/D/S
	-21,7
	3,5
	-20,0
	5,2

	M/S/D/S
	-20,9
	4,3
	-19,3
	5,9

	M/M/D/S
	-21,1
	4,1
	-19,0
	6,2

	S/S/D/M
	-22,0
	3,2
	-20,4
	4,7

	S/M/D/M
	-21,6
	3,6
	-19,9
	5,3

	M/S/D/M
	-20,7
	4,5
	-19,2
	6,0

	M/M/D/M
	-21,0
	4,2
	-19,0
	6,2


Table 12: Ec/N0 values for 4C-HSDPA when 3 carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-25,1
	
	-25,1
	

	S/S/S/D
	-22,3
	2,8
	-21,1
	4,0

	S/M/S/D
	-21,4
	3,7
	-19,9
	5,2

	M/S/S/D
	-21,8
	3,3
	-20,1
	5,0

	M/M/S/D
	-21,1
	4,0
	-19,2
	5,9

	S/S/M/D
	-22,1
	3,0
	-21,2
	3,9

	S/M/M/D
	-21,4
	3,7
	-19,8
	5,2

	M/S/M/D
	-21,7
	3,4
	-20,1
	5,0

	M/M/M/D
	-21,1
	4,0
	-19,3
	5,8

	S/S/D/S
	-22,3
	2,8
	-21,3
	3,8

	S/M/D/S
	-21,4
	3,7
	-20,0
	5,1

	M/S/D/S
	-21,7
	3,4
	-20,1
	5,0

	M/M/D/S
	-21,1
	4,0
	-19,3
	5,8

	S/S/D/M
	-22,1
	3,0
	-21,2
	3,9

	S/M/D/M
	-21,3
	3,8
	-19,8
	5,3

	M/S/D/M
	-21,7
	3,4
	-20,1
	5,0

	M/M/D/M
	-21,1
	4,0
	-19,3
	5,8


Table 13: Ec/N0 values for 4C-HSDPA when 2 carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-25,2
	
	-25,2
	

	S/S 
	-23,8
	1,4
	-23,7
	1,5

	S/M 
	-23,3
	1,9
	-23,3
	1,9

	M/S 
	-23,4
	1,8
	-23,2
	2,0

	M/M 
	-23,0
	2,2
	-22,9
	2,3


Table 14: Ec/N0 values for 4C-HSDPA when 2 carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst) 

	S (reference)
	-25,1
	
	-25,1
	

	S/S 
	-23,9
	1,2
	-23,7
	1,4

	S/M
	-23,4
	1,7
	-23,2
	1,9

	M/S 
	-23,5
	1,6
	-23,2
	1,9

	M/M 
	-23,0
	2,1
	-22,9
	2,2


Table 15: Ec/N0 values for 4C-HSDPA when 1 carrier is activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-25,2
	
	-25,2
	

	S/S/S/S
	-25,1
	0,1
	-25,1
	0,1

	S/S/S/M
	-24,4
	0,8
	-24,4
	0,7


Table 16: Ec/N0 values for 4C-HSDPA when 1 carrier is activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-25,1
	
	-25,1
	

	S/S/S/S
	-25,2
	-0,1
	-25,1
	0,0

	S/S/S/M
	-24,5
	0,6
	-24,4
	0,7


5.1.2 False alarm probability 100%
Table 17: Ec/N0 values for 4C-HSDPA when all four carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S/S/S
	-21,9
	7,8
	-20,7
	9,0

	S/S/S/M
	-21,6
	8,1
	-19,8
	9,8

	S/S/M/S
	-20,7
	9,0
	-19,1
	10,5

	S/S/M/M
	-20,9
	8,8
	-18,9
	10,8

	S/M/S/M
	-21,3
	8,4
	-19,8
	9,8

	S/M/M/S
	-20,5
	9,2
	-19,2
	10,5

	S/M/M/M
	-20,8
	8,9
	-18,8
	10,9

	M/S/M/S
	-19,9
	9,8
	-19,1
	10,6

	M/S/M/M
	-20,2
	9,5
	-18,9
	10,8

	M/M/M/M
	-20,5
	9,2
	-18,8
	10,8


Table 18: Ec/N0 values for 4C-HSDPA when all four carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S/S/S
	-21,8
	7,9
	-21,2
	8,5

	S/S/S/M
	-21,2
	8,5
	-19,8
	9,9

	S/S/M/S
	-21,6
	8,1
	-20,1
	9,6

	S/S/M/M
	-21,0
	8,7
	-19,3
	10,4

	S/M/S/M
	-20,9
	8,8
	-19,7
	10,0

	S/M/M/S
	-21,0
	8,7
	-19,9
	9,8

	S/M/M/M
	-20,6
	9,1
	-19,3
	10,4

	M/S/M/S
	-21,3
	8,4
	-20,1
	9,6

	M/S/M/M
	-20,8
	8,9
	-19,2
	10,5

	M/M/M/M
	-20,6
	9,1
	-19,2
	10,5


Table 19: Ec/N0 values for 4C-HSDPA when 3 carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S/S/D
	-22,6
	7,1
	-20,8
	8,8

	S/M/S/D
	-21,9
	7,8
	-20,0
	9,6

	M/S/S/D
	-20,8
	8,9
	-19,3
	10,3

	M/M/S/D
	-21,1
	8,6
	-18,9
	10,7

	S/S/M/D
	-22,4
	7,3
	-20,7
	8,9

	S/M/M/D
	-21,8
	7,9
	-19,9
	9,8

	M/S/M/D
	-20,8
	8,9
	-19,2
	10,5

	M/M/M/D
	-21,1
	8,6
	-18,9
	10,7

	S/S/D/S
	-22,4
	7,3
	-20,8
	8,9

	S/M/D/S
	-21,8
	7,9
	-19,9
	9,8

	M/S/D/S
	-20,9
	8,8
	-19,4
	10,3

	M/M/D/S
	-21,1
	8,6
	-19,0
	10,7

	S/S/D/M
	-22,2
	7,5
	-20,4
	9,2

	S/M/D/M
	-21,7
	8,0
	-19,9
	9,7

	M/S/D/M
	-20,7
	9,0
	-19,1
	10,6

	M/M/D/M
	-21,1
	8,6
	-18,9
	10,7


Table 20: Ec/N0 values for 4C-HSDPA when 3 carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S/S/D
	-22,4
	7,3
	-21,2
	8,5

	S/M/S/D
	-21,4
	8,3
	-19,9
	9,8

	M/S/S/D
	-21,9
	7,8
	-20,1
	9,6

	M/M/S/D
	-21,2
	8,5
	-19,3
	10,4

	S/S/M/D
	-22,3
	7,4
	-21,2
	8,5

	S/M/M/D
	-21,4
	8,3
	-19,9
	9,8

	M/S/M/D
	-21,8
	7,9
	-20,1
	9,6

	M/M/M/D
	-21,2
	8,5
	-19,2
	10,5

	S/S/D/S
	-22,4
	7,3
	-21,3
	8,4

	S/M/D/S
	-21,5
	8,2
	-20,0
	9,7

	M/S/D/S
	-21,9
	7,8
	-20,1
	9,6

	M/M/D/S
	-21,1
	8,6
	-19,3
	10,4

	S/S/D/M
	-22,2
	7,5
	-21,2
	8,5

	S/M/D/M
	-21,4
	8,3
	-19,9
	9,8

	M/S/D/M
	-21,8
	7,9
	-20,0
	9,7

	M/M/D/M
	-21,2
	8,5
	-21,2
	8,5


Table 21: Ec/N0 values for 4C-HSDPA when 2 carriers are activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S 
	-24,9
	4,8
	-24,6
	5,1

	S/M 
	-24,2
	5,5
	-24,0
	5,7

	M/S 
	-24,5
	5,2
	-23,7
	5,9

	M/M 
	-23,6
	6,1
	-23,5
	6,2


Table 22: Ec/N0 values for 4C-HSDPA when 2 carriers are activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S 
	-25,0
	4,7
	-24,6
	5,1

	S/M
	-24,2
	5,5
	-24,0
	5,7

	M/S 
	-24,4
	5,3
	-23,6
	6,1

	M/M 
	-23,5
	6,2
	-23,4
	6,3


Table 23: Ec/N0 values for 4C-HSDPA when 1 carrier is activate. DTX equals POST.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S/S/S
	-29,7
	0,0
	-29,7
	0,0

	S/S/S/M
	-26,4
	3,3
	-26,2
	3,5


Table 24: Ec/N0 values for 4C-HSDPA when 1 carrier is activate. Modified DTX codeword.

	Activation status
	Ec/N0
	Ec/N0
	Ec/N0 (worst)
	Ec/N0 (worst)

	S (reference)
	-29,7
	
	-29,7
	

	S/S/S/S
	-29,7
	0,0
	-29,6
	0,1

	S/S/S/M
	-26,2
	3,5
	-26,2
	3,5











































































































































































































Proposals:


Adopt SF128 for HS-DPCCH for all cases when 3 or 4 carriers are configured


Channelisation code is Cch128,16 if Nmax_dpdch = 0 and Cch128,32 if Nmax_dpdch = 1


A DTX codeword is included in the ACK/NACK codebook.


The DTX codeword is the POST codeword


Changing transmission power in the middle of an uplink slot due to half slot ACK/NACK transmission shall be avoided 


The ACK/NACK and CQI/PCI information is remapped and repeated when only 1 or 2 carriers remain activated.


Upon (de)activation of carriers to/from 1 or 2 active carriers, the HS-DPCCH power offsets are set to different power settings relative to before the HS-SCCH order.


Information corresponding to primary carrier is never remapped



































