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Annex A (informative):
Connection Diagrams
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[…Start First Modification]
Figure A.28: Connection for 3 cell tests with static propagation and UE receive diversity
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Figure A.29: Connection for single cell tests with Multi-path Fading propagation and UE receive diversity for Type 3i tests 
 [… End of  First Modification]

Annex E (normative):
Downlink Physical Channels

 […Skipping many sections]

E.5
HSDPA DL Physical channels

E.5.0
Downlink Physical Channels for connection set-up

Table E.5.0: Levels for HSDPA connection setup

	Parameter

During Connection setup
	Unit
	Value

	P-CPICH_Ec/Ior
	dB
	-10

	P-CCPCH and SCH_Ec/Ior
	dB
	-12

	PICH _Ec/Ior
	dB
	-15

	HS-PDSCH
	dB
	off

	HS-SCCH_1
	dB
	off

	DPCH_Ec/Ior
	dB
	-5

	OCNS_Ec/Ior
	dB
	-3.1


E.5.1
Downlink Physical Channels for measurement

Table E.5.1 is applicable for the measurements for tests in subclauses 5.2A, 5.2AA, 5.2C, 5.7A, 5.9A, 5.10A, 5.13.1A, 5.13.1AA, 5.13.2A, 6.3A, 9.2.1A to 9.2.1G, 9.3.1 (HSDPA categories 1-8, 11 and 12), 9.3.2, 9.5.1 and 9.5.1A. Table E.5.1A is applicable for the measurements for tests in subclauses 6.3B, 9.2.1H, 9.2.1I, 9.3.1 (HSDPA categories 9,10 and 13-20) and 9.3.1A. Table E.5.2 is applicable for the measurements for tests in subclauses 9.2.2A to 9.2.2D, 9.3.3, 9.3.4, 9.2.4A, 9.3.7A and 9.3.7B. Table E.5.3 is applicable for the measurements for tests in subclauses 9.2.3A to 9.2.3D, 9.3.5 and 9.3.6. Table E.5.4 is applicable for the measurements for tests in subclauses 9.4.1, 9.4.1A. Table E.5.4A is applicable for the measurements for tests in subclauses 9.4.2, 9.4.2A and 9.4.3.

 Table E.5.1: Downlink physical channels for HSDPA receiver testing for Single Link performance

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

P-SCH code is S_dl,0 as per [14]

S-SCH pattern is scrambling code group 0

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	Test-specific
	12.2 kbps DL reference measurement channel as defined in Annex C.3.1

	HS-SCCH-1
	HS-SCCH_Ec/Ior
	Test-specific
	Specifies fraction of Node-B radiated power transmitted when TTI is active (i.e. due to minimum inter-TTI interval). During TTIs, in which the HS-SCCH is not allocated to the UE the HS-SCCH shall be transmitted continuously  with constant  power.

	HS-SCCH-2
	HS-SCCH_Ec/Ior
	DTX’d
	No signalling scheduled, or power radiated, on this HS-SCCH, but signalled to the UE as present.

	HS-SCCH-3
	HS-SCCH_Ec/Ior
	DTX’d
	As HS-SCCH-2.

	HS-SCCH-4
	HS-SCCH_Ec/Ior
	DTX’d
	As HS-SCCH-2.

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one1
	OCNS interference consists of a number of  dedicated data channels as specified in table E.5.5. Table E.5.5 is the definition of OCNS for the test case which uses a maximum of ten HS-PDSCH.

	NOTE 1:
For dynamic power correction required to compensate for the presence of transient channels, e.g. control channels, a subset of the OCNS DPCH channels may be used.


[…Skipping many sections]

E.5.2
HSDPA OCNS Definition

The selected channelization codes and relative power levels for OCNS transmission for HSDPA performance assessment for receiver types other than enhanced performance type 3i are defined in Table E.5.5 and E.5.5A. 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 E.5E.
Table E.5.5: 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
	


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.

[…Skipping many sections]
E.5D
HSDPA and E-DCH DL Physical channels with discontinuous UL DPCCH transmission
E.5D.0
Downlink Physical Channels for connection set-up

Table E.5D.0: Levels for connection setup

	Parameter

During Connection setup
	Unit
	Value

	P-CPICH_Ec/Ior
	dB
	-10

	P-CCPCH and SCH_Ec/Ior
	dB
	-12

	PICH _Ec/Ior
	dB
	-15

	HS-PDSCH
	dB
	off

	HS-SCCH_1
	dB
	off

	DPCH_Ec/Ior
	dB
	-5

	F-DPCH_Ec/Ior
	dB
	off

	OCNS_Ec/Ior
	dB
	-3.1

	E-HICH
	dB
	off

	E-AGCH
	dB
	off

	E-RGCH
	dB
	off


E.5D.1
Downlink Physical Channels for measurement

Table E.5D.1 is applicable for the test in subclause 7.13.
Table E.5D.1: Downlink Physical Channel parameters for UE UL power control operation with discontinous UL DPCCH transmission test
	Parameter

During Measurement
	Unit
	Value
	Remark

	P-CPICH_Ec/Ior
	dB
	-10
	

	P-CCPCH Ec/Ior
	dB
	-12
	Mean power level is shared with SCH.

	SCH Ec/Ior
	dB
	-12
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

P-SCH code is S_dl,0 as per [14]

S-SCH pattern is scrambling code group 0

	PICH _Ec/Ior
	dB
	-15
	

	HS-PDSCH_Ec/Ior
	dB
	-3
	Specifies fraction of Node-B radiated power transmitted when TTI is active (i.e. due to minimum inter-TTI interval). During TTIs, in which the HS-PDSCH is not allocated to the UE via HS-SCCH signalling, the HS-PDSCH shall be transmitted continuously  with constant  power

	HS-SCCH_1_Ec/Ior
	dB
	-10
	Specifies fraction of Node-B radiated power transmitted when TTI is active (i.e. due to minimum inter-TTI interval). During TTIs, in which the HS-SCCH is not allocated to the UE the HS-SCCH shall be transmitted continuously  with constant  power.

	HS-SCCH-2_Ec/Ior
	dB
	DTX’d
	Not present

	HS-SCCH-3_Ec/Ior
	dB
	DTX’d
	Not present

	HS-SCCH-4_Ec/Ior
	dB
	DTX’d
	Not present

	DPCH_Ec/Ior
	dB
	off
	Not present

	F-DPCH_Ec/Ior
	dB
	-10
	DL power control is OFF so this power does not vary according to TPC commands received from UE.

	E-AGCH
	dB
	-20 dB
	

	E-HICH
	dB
	-20 dB
	

	E-RGCH
	dB
	off
	E-RGCH is not configured

	OCNS_Ec/Ior
	dB
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 6 dedicated data channels as specified in table E.5.5

	NOTE 1:
For dynamic power correction required to compensate for the presence of transient channels, e.g. control channels, a subset of the OCNS DPCH channels may be used.


E.5E
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 transmitted OCNS and data signals shall be independent for each cell.  
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where Îorj is the average received power spectral density from the j-th strongest interfering cell (Îor1 is assumed to be the power spectral density associated with the serving cell), and Ioc’ is given by
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where Ioc is the average power spectral density of a band limited white noise source consistent with the definition provided in section 3.4. 

E.5E.1
Transmitted code and power characteristics for serving cell
The downlink physical channel code allocations for the serving cell are specified in Table E.5E.1-1.  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 E.5E.1-2 summarizes the power allocations of different channels for the serving cell for 50% and 25% HS-PDSCH power allocation.  Note the power allocations in the last row of Table E.5E.1-2 are to be split between the HS-SCCH and the other users’ channels in order to ensure proper operation of the HS-SCCH during testing.

Table E.5E.1-3 summarizes the channelization codes to be used for the other users channels (OCNS) along with their respective relative power allocations in dB when HS-PDSCH is allocated 25% or 50% of the total power.  As shown in Table E.5E.1-3, there are two groups of 16 codes, which are randomly selected with equal probability on a symbol-by-symbol basis.  This random selection is done per code pair, where a code pair occupies the same row, as opposed to selecting all of the codes within group 1 or group 2.  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 E.5E.3.  

The scrambling code of the serving cell is set to 0.


Table E.5E.1.1. 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 E.5E.1.2. Summary of modelling approach for the serving cell.
	
	Serving cell

	Common channels
	0.195 (-7.1dB)

As specified in Table E.5.1

	HS-PDSCH transport format
	H-Set 6

	HS-PDSCH power allocation [Ec/Ior]
	0.5

(-3 dB)
	0.25

(-6 dB)

	HS-SCCH + Other users’ channels (OCNS)
	0.3049

(-5.16 dB)

Other users’ channels set according to Table E.5E.1-3
	0.5551

(-2.56 dB)

Other users’ channels set according to Table E.5E.1-3

	Note 1. The repetition cycle length of the pre-generated other users channels should be at least 50ms. The pre-generated pattern should be different for each cell and the cycle length should not be the same.


       Table E.5E.1.3. Channelization codes and relative power levels for 25% and 50% HS-PDSCH power allocations.

	Group 1 
Channelization Code, Cch, SF,k 
	Group 2
Channelization Code, Cch, SF, k
	Relative level setting for 25% and 50%  allocation

	
	
	

	Cch,128,2
	Cch,128,108
	-1.7

	Cch,128,3
	Cch,128,103
	-2.7

	Cch,128,5
	Cch,128,109
	-3.5

	Cch,128,6
	Cch,128,118
	-0.8

	Cch,128,90
	Cch,128,4
	-6.2

	Cch,128,94
	Cch,128,123
	-4.6

	Cch,128,96
	Cch,128,111
	-2.3

	Cch,128,98
	Cch,128,106
	-4.1

	Cch,128,99
	Cch,128,100
	-3.1

	Cch,128,101
	Cch,128,113
	-5.1

	Cch,64,52
	Cch,64,44
	0.0

	Cch,128,110
	Cch,128,124
	-4.6

	Cch,128,114
	Cch,128,115
	-4.8

	Cch,128,116
	Cch,128,126
	-4.8

	Cch,64,60
	Cch,64,46
	-1.1

	Cch,128,125
	Cch,128,95
	-4.1


Note: The relative level settings specified in dB refer only to the relationship between the OCNS channels.  For the serving cell, the sum of the powers of the OCNS channels plus the power allocated to the HS-SCCH must add up to the values specified in the last row of Table E.5E.1-2.  For the interfering cells, the sum of the powers of the OCNS channels must add up to the value shown in the last row of E.5E.2-1.
E.5E.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 E.5E.2-1.  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% and the total power allocated is not shared with the HS-SCCH. Thus, the two groups of channelization codes defined in Table E.5E.1-3 apply, along with the specified relative power levels.
Table E.5E.2.1. Summary of modelling approach for the interfering cells.
	
	Interfering cell(s)

	Common channels
	0.195 (-7.1dB)

As specified in Table E.5.1

	HS-PDSCH transport format
	Selected randomly from Table E.5E.2-2 Independent for each interferer.

	HS-PDSCH power allocation [Ec/Ior]
	0.5

(-3 dB)

	Other users’ channels 
	0.3049

(-5.16 dB)

Set according to Table E.5E.1-3 for 50% HS-PDSCH power allocation

	Note 1. The repetition cycle length of the pre-generated other users channels should be at least 50ms. The pre-generated pattern should be different for each cell and the cycle length should not be the same.


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 E.5E.2-2, with the actual codes selected per the code allocation given in Table E.5E.1-1. The transmission from each interfering cell is randomly and independently selected every HSDPA TTI among the four options given in Table E.5E.2-2. 

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.
Table E.5E.2.2. 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


E.5E.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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[image: image5.wmf]i

n

P

ˆ

 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 initial value of the ith user’s power also in the linear domain.  Each summation is over all 16 possible values for 
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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 E.5E.1-3.  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 (EQ.E.5E.3.1) that the value of
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of the previous iteration.   In summary, two sets of power control sequences are developed using (EQ.E.5E.3.1) and (EQ.E.5E.3.3), respectively, where the interim outputs developed by (E.1) are used to develop the applied, normalized values described by (EQ.E.5E.3.3) and to which the actual channel powers are set. 
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ATT = attenuator
HYB = hybrid combiner
S = splitter
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