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9
Performance requirement (HSDPA)

The performance requirements for the UE in this clause apply for the reference measurement channels specified in Annex A.7, the propagation conditions specified in Annex B.2.2 and the Down link Physical channels specified in Annex C.5. The specific references are provided separately for each requirement.
9.1
Void
9.2
Demodulation of HS-DSCH (Fixed Reference Channel)

The minimum performance requirement for a particular UE belonging to certain HS-DSCH category are determined according to Table 9.1. The performance requirements for a particular UE belonging to certain HS-DSCH category and supporting the optional enhanced performance requirements type 1 are determined according to Table 9.1AA.The performance requirements for a particular UE belonging to HS-DSCH either of the categories 7, 8, 13 or 14 and supporting the optional enhanced performance requirements type 2 are determined according to Table 9.1AB. The performance requirements for a particular UE belonging to either of HS-DSCH categories 7, 8, 13 or 14 and supporting the optional enhanced performance requirements type 3 are determined according to Table 9.1AC. The performance requirements for a particular UE belonging to HS-DSCH categories 15 or 16 and supporting the optional MIMO performance requirements are determined according to Table 9.1AD.  The performance requirements for a particular UE belonging to either of HS-DSCH categories 7 or 8 and supporting the optional enhanced performance requirements type 3i are determined according to Table 9.1AE.
The propagation conditions for this subclause are defined in table B.1B.

Table 9.1: FRC for minimum performance requirements for different HS-DSCH categories

	HS-DSCH category
	Corresponding requirement

	
	Single Link
	Open Loop Diversity
	Closed Loop Diversity

	Category 1
	H-Set 1
	H-Set 1
	H-Set 1

	Category 2
	H-Set 1
	H-Set 1
	H-Set 1

	Category 3
	H-Set 2
	H-Set 2
	H-Set 2

	Category 4
	H-Set 2
	H-Set 2
	H-Set 2

	Category 5
	H-Set 3
	H-Set 3
	H-Set 3

	Category 6
	H-Set 3
	H-Set 3
	H-Set 3

	Category 7 (Note 1)
	H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Category 8 (Note 1)
	H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Category 11
	H-Set 4
	H-Set 4
	H-Set 4

	Category 12
	H-Set 5
	H-Set 5
	H-Set 5

	Note 1:
Single link minimum performance requirements for Categories 7 and 8 in Pedestrian A with 
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=10dB are set according to H-Set 6. Requirements in other conditions are according to H-Set 3.

Note 2:
For UE supporting the minimum performance requirements for HS-DSCH the requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51 and for open loop transmit diversity in Table 9.53.


Table 9.1AA: FRC for enhanced performance requirements type 1 for different HS-DSCH categories

	HS-DSCH category
	Corresponding requirement

	
	Single Link
	Open Loop Diversity
	Closed Loop Diversity

	Category 1
	H-Set 1
	H-Set 1
	H-Set 1

	Category 2
	H-Set 1
	H-Set 1
	H-Set 1

	Category 3
	H-Set 2
	H-Set 2
	H-Set 2

	Category 4
	H-Set 2
	H-Set 2
	H-Set 2

	Category 5
	H-Set 3
	H-Set 3
	H-Set 3

	Category 6
	H-Set 3
	H-Set 3
	H-Set 3

	Category 7 (Note 1)
	H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Category 8 (Note 1)
	H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Note 1:
 Single link enhanced performance requirements type 1 for Categories 7 and 8 in Pedestrian A with 
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=10dB are set according to H-Set 6. Requirements in other conditions are according to H-Set 3.

Note 2:
For UE supporting the enhanced performance requirements type 1 for HS-DSCH the requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51A and for open loop transmit diversity in Table 9.54.


Table 9.1AB: FRC for enhanced performance requirements type 2 for different HS-DSCH categories

	HS-DSCH category
	Corresponding requirement

	
	Single Link (Note 1)
	Open Loop Diversity (Note 2)
	Closed Loop Diversity (Note 3)

	Category 7
	H-Set 6, H-Set 3 
	H-Set 3
	H-set 6, H-Set 3

	Category 8
	H-Set 6, H-Set 3
	H-Set 3
	H-set 6, H-Set 3

	Category 13
	H-Set 8, H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Category 14
	H-Set 8, H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Note 1:
 Single link enhanced performance requirements type 3 for Categories 13 and 14 with 
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= 15 and 18 dB are set according to H-Set 8. Single link enhanced performance requirements type 2 for Categories 7, 8, 13 and 14 with 
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=10dB are set according to H-Set 6. Requirements in other conditions are according to H-Set 3 minimum performance requirements. 

Note 2:
Open loop transmit diversity requirements are set according to H-Set 3 minimum performance requirements.

Note 3:
Closed loop transmit diversity enhanced performance requirements type 2 for Categories 7 and 8 in Pedestrian B 3km/h with 
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=10dB and 
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=-3dB are set according to H-Set 6. Requirements in other conditions are set according to H-Set 3 minimum performance requirements

Note 4:
For UE supporting the enhanced performance requirements type 2 for HS-DSCH the minimum requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51 and for open loop transmit diversity in Table 9.53.


Table 9.1AC: FRC for enhanced performance requirements type 3 for different HS-DSCH categories

	HS-DSCH category
	Corresponding requirement

	
	Single Link (Note 1)
	Open Loop Diversity (Note 2)
	Closed Loop Diversity (Note 3)

	Category 7
	H-Set 6, H-Set 3 
	H-Set 3
	H-Set 3

	Category 8
	H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Category 13
	H-Set 8, H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Category 14
	H-Set 8, H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Note 1:
 Single link enhanced performance requirements type 3 for Categories 13 and 14 with 
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= 15 dB and 18 dB are set according to H-Set 8. Single link enhanced performance requirements type 3 for Categories 7, 8, 13 and 14 with 
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=10dB and 
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=5dB are set according to H-Set 6. Requirements in other conditions are according to H-Set 3 type1 enhanced performance requirements.

Note 2:
Open loop transmit diversity requirements are set according to H-Set 3 type1 enhanced performance requirements.

Note 3:
Closed loop transmit diversity requirements are set according to H-Set 3 type1 enhanced performance requirements.

Note 4:
For UE supporting the enhanced performance requirements type 3 for HS-DSCH the requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51A and for open loop transmit diversity in Table 9.54.


Table 9.1AD: FRC for UEs from categories that support MIMO

	HS-DSCH category
	Corresponding requirement

	
	Single Link (Note 1)
	Open Loop Diversity (Note 2)
	Closed Loop Diversity (Note 3)
	MIMO 


	Category 15
	H-Set 6, H-Set 3 
	H-Set 3
	H-Set 3
	H-Set 9

	Category 16
	H-Set 6, H-Set 3
	H-Set 3
	H-Set 3
	H-Set 9

	Note 1:
 Single link enhanced performance requirements type 3 for Categories 15 and 16 with 
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=10dB and 
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=5dB are set according to H-Set 6. Requirements in other conditions are according to H-Set 3 type1 enhanced performance requirements.

Note 2:
Open loop transmit diversity requirements are set according to H-Set 3 type1 enhanced performance requirements.

Note 3:
Closed loop transmit diversity requirements are set according to H-Set 3 type1 enhanced performance requirements.

Note 4:
For UE supporting the enhanced performance requirements type 3 for HS-DSCH the requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51A and for open loop transmit diversity in Table 9.54.

Note 5:
For UE supporting MIMO for HS-DSCH the requirements for HS-SCCH Type M detection are determined in Tables 9.56 and Table 9.57.


Table 9.1AE: FRC for enhanced performance requirements type 3i for different HS-DSCH categories

	HS-DSCH category
	Corresponding requirement

	
	Single Link (Note 1)
	Open Loop Diversity (Note 2)
	Closed Loop Diversity (Note 3)

	Category 7
	H-Set 6, H-Set 3 
	H-Set 3
	H-Set 3

	Category 8
	H-Set 6, H-Set 3
	H-Set 3
	H-Set 3

	Note 1:
Single link enhanced performance requirements type 3i for Categories 7 and 8 with 
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= 0dB are set according to H-Set 6. Requirements in other conditions are according to H-Set 3 type1 enhanced performance requirements.

Note 2:
Open loop transmit diversity requirements are set according to H-Set 3 type1 enhanced performance requirements.

Note 3:
Closed loop transmit diversity requirements are set according to H-Set 3 type1 enhanced performance requirements.

Note 4:
For UE supporting the enhanced performance requirements type 3i for HS-DSCH the requirements for HS-SCCH Type 1 detection for single link are determined in Table 9.51A and for open loop transmit diversity in Table 9.54.


During the Fixed Reference Channel tests the behaviour of the Node-B emulator in response to the ACK/NACK signalling field of the HS-DPCCH is specified in Table 9.1A:

Table 9.1A: Node-B Emulator Behaviour in response to ACK/NACK/DTX

	HS-DPCCH ACK/NACK Field State
	Node-B Emulator Behaviour

	ACK
	ACK: new transmission using 1st redundancy and constellation version (RV) 

	NACK
	NACK: retransmission using the next RV (up to the maximum permitted number or RV’s)

	DTX
	DTX: retransmission using the RV previously transmitted to the same H-ARQ process


NOTE:
Performance requirements in this section assume a sufficient power allocation to HS-SCCH_1 so that probability of reporting DTX is very low.

-------Change of Section------
9.2.1.4
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 6
The requirements are specified in terms of a minimum information bit throughput R for the DL reference channel H-Set 6 specified in Annex A.7.1.6 with the addition of the parameters in Table 9.8A and the downlink physical channel setup according to table C.8.

Using this configuration the throughput shall meet or exceed the minimum requirements specified in table 9.8B. Enhanced performance requirements type 1 as specified in Table 9.8B1 are based on receiver diversity. Enhanced performance requirements type 2 as specified in Table 9.8B2 are based on chip level equaliser. Enhanced performance requirements type 3 as specified in Table 9.8B3 and in Table 9.8B4 are based on receiver diversity and chip level equaliser.  Enhanced performance requirements type 3i as specified in Table 9.8B5 are based on two-branch equaliser with interference cancellation.  
Table 9.8A: Test Parameters for Testing QPSK FRCs H-Set 6

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH

	[image: image13.wmf]oc
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	dBm/3.84 MHz
	-60

	Redundancy and constellation version coding sequence
	
	{0,2,5,6}

	Maximum number of HARQ transmission
	
	4

	Note:
The HS-SCCH-1 and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH-1 shall only use the identity of the UE under test for those TTI intended for the UE.


Table 9.8B: Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 6

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH
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	T-put 
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	1
	PA3
	-6
	1407

	
	
	-3
	2090


Table 9.8B1: Enhanced requirements type 1 QPSK, Fixed Reference Channel (FRC) H-Set 6

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH
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	T-put 
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	1
	PA3
	-12
	672

	
	
	-9
	1305


Table 9.8B2: Enhanced requirement type 2 QPSK, Fixed Reference Channel (FRC) H-Set 6

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH
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	1
	PA3
	-6
	1494

	
	
	-3
	2153

	2
	PB3
	-6
	1038

	
	
	-3
	1744

	3
	VA30
	-6
	1142

	
	
	-3
	1782

	4
	VA120
	-6
	909

	
	
	-3
	1467


Table 9.8B3: Enhanced requirement type 3 QPSK at 
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= 10 dB, Fixed Reference Channel (FRC) H-Set 6

	Test Number
	Propagation Conditions
	 Reference value

	
	
	HS-PDSCH
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	T-put 
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	1
	PA3
	-9
	1554

	
	
	-6
	2495

	2
	PB3
	-9
	1190

	
	
	-6
	2098

	3
	VA30
	-9
	1229

	
	
	-6
	2013

	4
	VA120
	-9
	1060

	
	
	-6
	1674


Table 9.8B4: Enhanced requirement type 3 QPSK at 
[image: image27.wmf]ˆ

/

oroc

II

= 5 dB, Fixed Reference Channel (FRC) H-Set 6

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH
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	5
	PB3
	-6
	1248

	
	
	-3
	2044


Table 9.8B5: Enhanced requirement type 3i QPSK at 
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= 0 dB, Fixed Reference Channel (FRC) H-Set 6

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH
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= 0 dB

	1
	PB3
	-6
	691

	
	
	-3
	1359

	2
	VA30
	-6
	661

	
	
	-3
	1327


-------Change of Section------

C.5.2
OCNS Definition

The selected channelization codes and relative power levels for OCNS transmission for HSDPA performance assessment for other than enhanced performance type 3i are defined in Table C.13. The selected codes are designed to have a single length-16 parent code.   The test definition for the enhanced performance type 3i is defined in section C.5.3.
Table C.13: OCNS definition for HSDPA receiver testing.

	Channelization Code at SF=128
	Relative Level setting (dB) 
(Note 1)
	DPCH Data

	122
	0
	The DPCH data for each channelization code shall be uncorrelated with each other and with any wanted signal over the period of any measurement. For OCNS with transmit diversity the DPCH data sent to each antenna shall be either STTD encoded or generated from uncorrelated sources.

	123
	-2
	

	124
	-2
	

	125
	-4
	

	126
	-1
	

	127
	-3
	


Table C.13A: OCNS definition for HSDPA receiver testing, FRC H-Set 8 and H-Set 9.

	Channelization Code at SF=128
	Relative Level setting (dB) 
(Note 1)
	DPCH Data

	4
	0
	The DPCH data for each channelization code shall be uncorrelated with each other and with any wanted signal over the period of any measurement. For OCNS with transmit diversity the DPCH data sent to each antenna shall be either STTD encoded or generated from uncorrelated sources.

	5
	-2
	

	6
	-4
	

	7
	-1
	


NOTE 1:
The relative level setting specified in dB refers only to the relationship between the OCNS channels. The level of the OCNS channels relative to the Ior of the complete signal is a function of the power of the other channels in the signal with the intention that the power of the group of OCNS channels is used to make the total signal add up to 1.

C.5.3
Test Definition for Enhanced Performance Type 3i

This section defines additional test definition for enhanced performance type 3i including: number of interfering cells and their respective powers; transmitted code and power characteristics (OCNS) for serving and interfering cells; and frame offsets for interfering cells.  
The number of interfering cells is equal to two, and their respective DIP ratios are given by DIP1 = -2.75 dB, and DIP2 = -7.64 dB, where DIPi = 
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where Îorj is the average received power from the j-th strongest interfering cell (Îor1 is assumed to be the power associated with the serving cell), and Ioc is given by
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 where N is the residual interference power which is modelled as filtered AWGN.  The ratio N/Ioc = -5.27 dB based upon the above specified DIP ratios. The AWGN source is filtered using the pulse shaping filter defined in section 6.8.1 of TS 25.104.
C.5.3.1
Transmitted code and power characteristics for serving cell
The downlink physical channel code allocations for the serving cell are specified in Table C.14.  Ten HS-PDSCH codes have been reserved for the user of interest, based upon the use of QPSK with FRC H-Set 6.  The other user codes are selected from 46 possible SF = 128 codes.  Note not all 46 of these codes are used, and in addition only 16 codes are used at a given instance in time.  Table C.15 summarizes the power allocations of different channels for the serving cell for 50% and 25% HS-PDSCH power allocation.
Table C.16 summarizes the channelization codes to be used for the other users channels (ONCS) along with their respective power allocations when HS-PDSCH is allocated 25% or 50% of the total power.  As shown in Table C.16, there are two groups of 16 codes, which are randomly selected on a symbol-by-symbol basis.  This random selection between these two groups is for purposes of modelling a simplified form of DTX.  Note that the switching time for the symbols with SF = 64 would be the symbol timing associated with an SF 64 channel, and the switching time for the symbols with SF = 128 would be the symbol timing for SF = 128 channel.  Thus, there would be two different symbol times dependent upon the SF.  For SF = 64, symbol time ~ 16.67 microseconds, and for SF = 128, symbol time ~ 33.33 microseconds.  Each of these users is also power controlled as described in section C.5.3.3.  
The scrambling code of the serving cell is set to 0.
Table C.14. Downlink physical channel code allocation. 
	Channelization Code at SF=128
	Note

	0
	P-CPICH, P-CCPCH and PICH on SF=256

	1
	

	2…7
	6 SF=128 codes free for OCNS

	8…87
	10 HS-PDSCH codes at SF=16

	88…127
	40 SF=128 codes free for OCNS


                           Table C.15. Summary of modelling approach for the serving cell.
	
	Serving cell

	Common channels
	0.195 (-7.1dB)

As specified in Table C.8

	HS-PDSCH transport format
	H-Set 6

	HS-PDSCH power allocation [Ec/Ior]
	0.5

(-3 dB)
	0.25

(-6 dB)

	Other users’ channels 
	0.3049
(-5.16 dB)

Set according to Table C.16
	0.5551
(-2.56 dB)

Set according to Table C.16


Note: The values given in decibel are only for information.

       Table C.16. Channelization codes and power allocation for 25% and 50% HS-PDSCH power allocations.
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C.5.3.2
Transmitted code and power characteristics for interfering cells
The downlink physical channel code allocations for the interfering cells are same as for the serving cell as given in Table C.14.  The modelling approach for the interfering cells is summarized in Table C.17.  The modelling of the other users’ dedicated channels is done in the same way as in the case of the serving cell except that the HSDPA power allocation is fixed at 50%.  Thus, the two groups of channelization codes defined in Table C.16 apply, with Ec/Ior values set per the last column only.
Table C.17. Summary of modelling approach for the interfering cells.
	
	Interfering cell(s)

	Common channels
	0.195 (-7.1dB)

As specified in Table C.8

	HS-PDSCH transport format
	Selected randomly from Table C.18 Independent for each interferer.

	HS-PDSCH power allocation [Ec/Ior]
	0.5

(-3 dB)

	Other users’ channels 
	0.305

(-5.16 dB)

Set according to Table C.16 for 50% HS-PDSCH power allocation


Note: The values given in decibel are only for information.

The HS-PDSCH transmission for interfering cells is modelled to have randomly varying modulation and number of codes. The predefined modulation and number of codes are given in Table C.18, with the actual codes selected per the code allocation given in Table C.14. The transmission from each interfering cell is randomly and independently selected every HSDPA sub-TTI among the four options given in Table C.18. 
The scrambling codes of the interfering cells are set to 16 and 32, respectively.  The frame offsets for the interfering cells are set to 1296 and 2576 chips relative to the serving cell.  The scrambling code value of 16 and the frame offset value of 2576 corresponds to the first interfering cell with DIP1 = -2.75 dB.
Table C.18. Predefined interferer transmission.
	#
	Used modulation and number of HS-PDSCH codes

	1
	QPSK with 5 codes

	2
	16QAM with 5 codes

	3
	QPSK with 10 codes

	4
	16QAM, with 10 codes


C.5.3.3
Model for power control sequence generation 
In this section the modelling of power control for the other users’ channels is described. There are two powers that are calculated for each user, i at each slot, n.  The first is an interim power calculation, which develops a power 
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 in the linear domain, which is normalized such that the total power for all users remains the same as that originally allocated.  The interim power calculation is described first followed by the applied, normalized power calculation.  

The interim power is varied randomly, either by increasing or decreasing it by 1 dB steps in each slot, i.e. 
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The probability of ( having a value of +1 for the ith user at time instant n can be determined as
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where, 
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 is the interim power at time instant n-1 and 
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 is the initial value given in Table C.16 after conversion to dB for each of the two possible HS-PDSCH power allocations.  L is a scaling factor which can be used to determine the range to which the variation of power is confined. The value of L is set to 10, leading to a variance of ~5 dB.   

The applied, normalized power is given by
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where 
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is the interim power of the user i at time instant n in the linear domain, and 
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is the initial value of the ith user’s power also in the linear domain.  Each summation is over all 16 possible values for 
[image: image48.wmf],

i

linn

P

and 
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 where the latter summation is equal to either 0.5551 or 0.3049 for HS-PDSCH allocations of 25% and 50%, respectively, see Table C.16.  The total instantaneous output power of the OCNS is now always equal to its allocated power.  One other subtle point to note is that at each iteration of interim power generation using (C.1) that the value of
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 is set to 
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of the previous iteration as opposed to 
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of the previous iteration.   In summary, two sets of power control sequences are developed using (C.1) and (C.3), respectively, where the interim outputs developed by (C.1) are used to develop the applied, normalized values described by (C.3) and to which the actual channel powers are set. 
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