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3.1
Definitions

For the purposes of the present document, the following definitions apply:

Assisting secondary serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the secondary downlink frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell.
Assisting serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell. 
Cell group: A group of (one or two) Multiflow mode cells that have the same CPICH timing. The CQI reports for all the cells in a cell group are reported together in the same sub frame. The cells that belong to a cell group are indicated by higher layers.

Enhanced performance requirements type 1: This defines performance requirements which are optional for the UE. The requirements are based on UEs which utilise receiver diversity.

Enhanced performance requirements type 2: This defines performance requirements which are optional for the UE, The requirements are based on UEs which utilise a chip equaliser receiver structure.

Enhanced performance requirements type 3: This defines performance requirements which are optional for the UE, The requirements are based on UEs which utilise a chip equaliser receiver structure with receiver diversity.

Enhanced performance requirements type 3i: This defines performance requirements which are optional for the UE, The requirements are based on UEs which utilise an interference-aware chip equaliser receiver structure with receiver diversity.

Power Spectral Density: The units of Power Spectral Density (PSD) are extensively used in this document. PSD is a function of power versus frequency and when integrated across a given bandwidth, the function represents the mean power in such a bandwidth. When the mean power is normalised to (divided by) the chip-rate it represents the mean energy per chip. Some signals are directly defined in terms of energy per chip, (DPCH_Ec, Ec, OCNS_Ec and S-CCPCH_Ec) and others defined in terms of PSD (Io, Ioc, Ior and Îor). There also exist quantities that are a ratio of energy per chip to PSD (DPCH_Ec/Ior, Ec/Ior etc.). This is the common practice of relating energy magnitudes in communication systems.
It can be seen that if both energy magnitudes in the ratio are divided by time, the ratio is converted from an energy ratio to a power ratio, which is more useful from a measurement point of view. It follows that an energy per chip of X dBm/3.84 MHz can be expressed as a mean power per chip of X dBm. Similarly, a signal PSD of Y dBm/3.84 MHz can be expressed as a signal power of Y dBm.

Maximum Output Power: This s a measure of the maximum power the UE can transmit (i.e. the actual power as would be measured assuming no measurement error) in a bandwidth of at least (1+  times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot.For DC-HSUPA the maximum output power is defined by the sum of the broadband transmit power of each carrier in the UE.
Mean power: When applied to a W-CDMA modulated signal this is the power (transmitted or received) in a bandwidth of at least (1+  times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot unless otherwise stated.

Multiflow mode: The UE is configured in Multiflow mode when it is configured with assisting serving HS-DSCH cell.
Nominal Maximum Output Power: This is the nominal power defined by the UE power class.

Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink frequency. In case more than one uplink frequency is configured for the UE, then the primary uplink frequency is the frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is indicated by higher layers.

RRC filtered mean power: The mean power as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.

NOTE 1:
The RRC filtered mean power of a perfectly modulated W-CDMA signal is 0.246 dB lower than the mean power of the same signal.

NOTE 2:
The roll-off factor  is defined in section 6.8.1.
Secondary serving HS-DSCH cell(s): In addition to the serving HS-DSCH cell, the set of cells where the UE is configured to simultaneously monitor an HS-SCCH set and receive the HS-DSCH if it is scheduled in that cell. There can be up to 7 secondary serving HS-DSCH cells.

Secondary uplink frequency: A secondary uplink frequency is a frequency on which an E-DCH corresponding to a serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is indicated by higher layers.
Time reference cell: The (Serving or Assisting Serving, but not Secondary Serving or Assisting Secondary Serving) HS-DSCH cell that carries the HS-PDSCH acting as the time reference for the uplink HS-DPCCH when in Multiflow mode. There is one and only one Time reference cell. 
Throughput: Number of information bits per second excluding CRC bits successfully received on HS-DSCH by a HSDPA capable UE.

1st secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1st secondary serving HS-DSCH cell is the secondary serving HS-DSCH cell that is associated with the secondary uplink frequency.  If the UE is configured with a single uplink frequency, the 1st secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

------------------------------------------------- Unchanged sections omitted ------------------------------------------------------------
9.2
Demodulation of HS-DSCH (Fixed Reference Channel)

The minimum performance requirement for a particular UE supporting one of the HS-DSCH categories 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12 are determined according to Table 9.1. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 and supporting the optional enhanced performance requirements type 1 are determined according to Table 9.1AA.

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 7, 8, 9 or 10 and supporting the optional enhanced performance requirements type 2 are determined according to Table 9.1AB. 

The minimum performance requirements for a particular UE supporting HS-DSCH category 13 or 14 are determined according to Table 9.1AB. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 7, 8, 9, 10, 13 or 14 and supporting the optional enhanced performance requirements type 3 are determined according to Table 9.1AC. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 15, 16, 17, 18, 19 or 20 are determined according to Table 9.1AC. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 7, 8, 9, 10, 13, 14, 15, 16, 17, 18, 19 or 20 and supporting the optional enhanced performance requirements type 3i are determined according to Table 9.1AD.

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 21, 22, 23 and 24 are determined according to Table 9.1 AE. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 21, 22, 23, 24, 25, 26, 27 or 28 and supporting the optional enhanced performance requirements type 3 are determined according to Table 9.1 AF. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 21, 22, 23, 24, 25, 26, 27 or 28 and supporting the optional enhanced performance requirements type 3i are determined according to Table 9.1 AG. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 29 and 31 are determined according to Table 9.1AH. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 29, 30, 31 and 32 and supporting the optional enhanced performance requirements type 3 are determined according to Table 9.1AI. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 29, 30, 31 and 32 and supporting the optional enhanced performance requirements type 3i are determined according to Table 9.1AJ. 

The minimum performance requirements for a particular UE supporting HS-DSCH category 35 are determined according to Table 9.1AK.

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 35 and 36 and supporting the optional enhanced performance requirements type 3 are determined according to Table 9.1AL. 

The minimum performance requirements for a particular UE supporting one of the HS-DSCH categories 35 and 36 and supporting the optional enhanced performance requirements type 3i are determined according to Table 9.1AM.

A UE supporting one of categories 21, 22 23, 24, 29, 31 or 35 shall support either enhanced receiver type 2 requirements, or enhanced receiver type 3 requirements, or enhanced receiver type 3i requirements applicable for the other categories supported by this UE.

A UE supporting one of categories 21, 22 23, 24, 29, 31 or 35 supporting enhanced receiver type 3 requirements shall support either enhanced receiver type 3 requirements, or enhanced receiver type 3i requirements applicable for the other categories supported by this UE.

A UE supporting one of categories 21, 22 23, 24, 29, 31 or 35 supporting enhanced receiver type 3i requirements shall support enhanced receiver type 3i requirements applicable for the other categories supported by this UE. 

The additional minimum performance requirements for UE supporting one of the HS-DSCH categories 7, 8, 9, 10, 13, 14, 21, 22, 23, 24, 29, 31 or 35 and the MIMO only with single-stream restriction are indicated in Table 9.1AB, Table 9.1AC, 9.1AD, Table 9.1AE, Table 9.1AF, Table 9.1AG, Table 9.1AH, Table 9.1AI, Table 9.1AJ, Table 9.1AK, Table 9.1AL and Table 9.1AM.
The minimum performance requirements for a particular UE supporting the optional non-contiguous multi-cell operation  are determined according to Table 9.1AN.
For the requirements for UEs supporting HS-DSCH categories 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 35 or 36, when the carriers are located in the same frequency band or the carriers belong to the same cell group in Multiflow mode, the spacing of the carrier frequencies of the two cells shall be 5 MHz.
For Multiflow HSDPA requirements in subclause 9.2.5, the serving HS-DSCH cell and the assisting serving HS-DSCH cell shall have the same carrier frequency, and the secondary serving HS-DSCH cell and the assisting secondary serving HS-DSCH cell shall have the same carrier frequency.
For the requirements for UEs supporting HS-DSCH categories 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31 or 32 and supporting NC-4C-HSDPA, the spacing of the carrier frequencies belonging to the same subblock of carriers shall be 5MHz. The spacing of the highest carrier frequency of the lowest subblock of carriers and the lowest carrier frequency of the highest subblock  of carriers depends on the configuration as indicated in Table 5.0aE  and on the UE capability as indicated in the Information Element “Gap size”, [7].
For single link performance with a UE supporting one of the categories 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 35 or 36, and supporting enhanced receiver type 3i, the simplified testing method in Annex C.5.4 can be applied.

For open loop diversity performance with a UE supporting one of the categories 29, 30, 31, 32, 35 or 36, and supporting enhanced receiver type 1, type 3 or type 3i, the simplified testing method in Annex C.5.4 can be applied. 
For MIMO performance with a UE supporting one of the categories 30 or 32, and supporting enhanced receiver type 3 or type 3i, the simplified testing method in Annex C.5.4 can be applied.

For Multiflow performance with a UE supporting one of the categories 21, 22, 23, 24, 25, 26, 27 or 28, the simplified testing method in Annex C.5.4A can be applied.

All aforementioned requirements are applicable to the UE when in CELL_DCH state. Minimum performance requirements for UE being able to receive HS-DSCH and HS-SCCH in CELL_FACH state are given in Section 9.6.
The propagation conditions for this subclause are defined in table B.1B.

----------------------------------------------------- Unchanged text omitted ------------------------------------------------------------
9.2.5
Multiflow HSDPA performance

The Multiflow HSDPA performance in multi-path fading environments is determined by the information bit throughput R. 

9.2.5.1
Requirement Fixed Reference Channel (FRC) H-Set 6 16QAM/QPSK
The requirements are specified in terms of a minimum information bit throughput R for the DL reference channels H-Set 6 16QAM (HS-DSCH serving cell) and QPSK (assisting HS-DSCH serving cell) specified in Annex A.7.1.6, with the addition of the parameters in Table 9.22H5 and the test set-up in Annex C.5.5.
Using this configuration the throughput shall meet or exceed the minimum requirements specified in table 9.22H6. 
Table 9.22H5: Test Parameters for Testing FRC H-Set 6 16QAM and QPSK
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Redundancy and constellation version coding sequence
	
	{6,2,1,5} for H-Set 6 16QAM

{0,2,5,6} for H-Set 6 QPSK 

	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 9.22H6: Minimum requirement QPSK, FRC H-Set 6 16QAM and QPSK
	Test Number
	Number of additional interfering cell
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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 (dB)
	Serving HS-DSCH cell
(H-Set 6, 16QAM)
	Assisting serving HS-DSCH cell
(H-Set 6, QPSK)

	
	
	
	
	T-put 
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 (kbps)
	T-put 
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	Îor,1/Ioc,1’= 1.83 dB
	Îor,2/Ioc,2’ = -4.19 dB

	1
	0
	PA3
	-3
	1971
	1408

	2
	0
	PB3
	-3
	1706
	1155

	
	Îor,1/Ioc,1’= 0 dB
	Îor,2/Ioc,2’ = -4.42 dB

	3
	1
	PA3
	-3
	1324
	1012

	4
	1
	PB3
	-3
	1059
	769

	Notes:
1) When the number of configured cells is 3 in Multiflow mode, the serving HS-DSCH cell requirement is applicable to the secondary serving HS-DSCH cell.

2) When the number of configured cells is 4 in Multiflow mode, the serving HS-DSCH cell requirement is applicable to the secondary serving HS-DSCH cell and the assisting serving HS-DSCH cell requirement is applicable to the assisting secondary serving HS-DSCH cell.

3) Ioc,1’ and Ioc,2’ are defined in Annex C.5.5.1


--------------------------------------------------- Unchanged sections omitted ----------------------------------------------------------
C.5.4
Simplified Multi Carrier HSDPA testing method

For DC-HSDPA, DB-DC-HSDPA or 4C-HSDPA tests which require more than 8 independent faders, the resulting propagation channel(s) shall be generated by considering a number of independent faders needed for one carrier and connecting them to the signal of randomly chosen carrier(s). The maximum number of channel faders on the test will be less than or equal to 8. The remaining carrier(s) shall be connected without a channel fader but with AWGN. The throughput shall be collected only for the carrier(s) connected to channel faders.

The test shall be repeated by choosing carrier(s) excluding already chosen carrier(s) until all the carrier(s) are tested under fading conditions. The sum of all the collected throughputs from each carrier shall be compared against the reference value in the requirements.

All supported carriers shall be configured and activated during the test.
C.5.4A
Simplified Multiflow HSDPA testing method

For Multiflow HSDPA tests which require more than 8 independent faders, the resulting propagation channel(s) shall be generated by considering a number of independent faders needed for one carrier frequency and connecting them to the signal of randomly chosen carrier(s). The maximum number of channel faders on the test will be less than or equal to 8. The remaining carrier(s) shall be connected without a channel fader but with AWGN. The throughput shall be collected only for the carrier(s) connected to channel faders.

The test shall be repeated by choosing carrier(s) excluding already chosen carrier(s) until all the carrier(s) are tested under fading conditions.
All supported carriers shall be configured and activated during the test.
C.5.5
Test Definition for Multiflow HSDPA
This section defines additional test configuration for Multiflow HSDPA including: number of cells and their respective powers; transmitted code and power characteristics (OCNS) for the interfering cell; and frame offsets for assisting serving HS-DSCH cell and interfering cell.
C.5.5.1
Test configuration when 2 cells are configured in Multiflow mode
The relative powers for the serving HS-DSCH cell (Cell 1), the assisting serving HS-DSCH cell (Cell 2) and additional interfering cell (Cell 3, if present) are shown in Table C.19. The scrambling code of the serving HS-DSCH cell is set to 0, that of the assisting serving HS-DSCH cell is set to 16, and that of the interfering cell is set to 32.  The frame offsets of the assisting serving HS-DSCH cell is set to 2560 chips and that of the interfering cell is set to 1296 chips relative to the serving HS-DSCH cell. The downlink physical channel setup for the serving HS-DSCH cell and assisting serving HS-DSCH cell is shown in Table C.20 and Table C.21 respectively. The downlink physical channel setup for the additional interfering cell is shown in Table C.22.

Table C.19: Relative power of the cells in Multiflow HSDPA test

	Number of additional interfering cell
	Îor1/Ioc
	Îor2/Ioc
	Îor3/Ioc
	Cell 1 Geometry
	Cell 2 Geometry

	0
	7.01
	3.61
	-inf
	1.83
	-4.19

	1
	5.27
	2.52
	-2.37
	0.00
	-4.42

	Notes: 1) 
Cell 1 corresponds to the serving HS-DSCH cell, Cell 2 corresponds to the assisting serving HS-DSCH cell, and Cell 3 is the additional interfering cell.

2)
Cell 1 Geometry is defind by Îor1/Ioc,1’, where Ioc,1’=(Ioc+ Îor2+ Îor3).

3)
Cell 2 Geometry is defind by Îor2/Ioc,2’, where Ioc,2’=(Ioc+ Îor1+ Îor3).


Table C.20: Downlink physical channels for the serving/secondary serving HS-DSCH cell in HSDPA receiver testing of Multiflow HSDPA

	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.

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
Only for serving HS-DSCH cell, omitted otherwise
	12.2 kbps DL reference measurement channel as defined in Annex A.3.1

	HS-SCCH-1
	HS-SCCH_Ec/Ior
	-8 dB for serving HS-DSCH cell, otherwise necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	

	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-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	


Table C.21: Downlink physical channels for the assisting serving/secondary serving HS-DSCH cell in HSDPA receiver testing of Multiflow HSDPA

	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.

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	DTX’d
	Omitted

	HS-SCCH-1
	HS-SCCH_Ec/Ior
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	

	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-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	


Table C.22: Downlink physical channels for the additional interfering cell in Multiflow HSDPA testing

	
	Interfering cell

	Common channels
	0.195 (-7.1dB)
Same as Table C.20

	HS-SCCH_Ec/Ior
	-12 dB

	HS-PDSCH transport format
	Selected randomly from Table C.18

	HS-PDSCH power allocation [Ec/Ior]
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one


C.5.5.2
Test configuration when 3 cells are configured in Multiflow mode
When 3 cells are configured in Multiflow mode, the test configuration in C.5.5.1 shall be duplicated for each frequency according to Table C.20 and Table C.21. The downlink physical channel setup for the serving HS-DSCH cell, assisting serving HS-DSCH cell and the secondary serving HS-DSCH cell is shown in Table C.23. Cell 2 on the carrier of the secondary serving HS-DSCH cell becomes an interfering cell and does not participate in Multiflow mode. The downlink physical channel setup of Cell 2 on the carrier of the secondary serving HS-DSCH cell shall follow Table C.21.

Table C.23: Test configuration when 3 cells are configured in Multiflow mode

	
	Setting

	Serving HS-DSCH cell
	According to Table C.20

	Assisting serving HS-DSCH cell
	According to Table C.21

	Secondary serving HS-DSCH cell
	According to Table C.20


C.5.5.3
Test configuration when 4 cells are configured in Multiflow mode
When 4 cells are configured in Multiflow mode, the test configuration in C.5.5.1 shall be duplicated for each frequency according to Table C.20 and Table C.21. The downlink physical channel setup for the serving HS-DSCH cell, assisting serving HS-DSCH cell, the secondary serving HS-DSCH cell and the assisting secondary serving HS-DSCH cell is shown in Table C.24.

Table C.24: Test configuration when 3 cells are configured in Multiflow mode

	
	Setting

	Serving HS-DSCH cell
	According to Table C.20

	Assisting serving HS-DSCH cell
	According to Table C.21

	Secondary serving HS-DSCH cell
	According to Table C.20

	Assisting secondary serving HS-DSCH cell
	According to Table C.21
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