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3 Definitions, symbols and abbreviations

3.1
Definitions

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

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.

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.

Nominal Maximum Output Power: This is the nominal power defined by the UE power class.

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.
Throughput:
 Number of information bits per second excluding CRC bits successfully received on HS-DSCH by a HSDPA capable UE.
3.2
Abbreviations

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

ACLR
Adjacent Channel Leakage power Ratio
ACS
Adjacent Channel Selectivity
AICH
Acquisition Indication Channel

BER
Bit Error Ratio

BLER
Block Error Ratio
CQI
Channel Quality Indicator
CW
Continuous Wave (un-modulated signal)
DCH
Dedicated Channel, which is mapped into Dedicated Physical Channel. 
DL
Down Link (forward link)
DTX
Discontinuous Transmission
DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel
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Average energy per PN chip for DPCH.
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The ratio of the transmit energy per PN chip of the DPCH to the total transmit power spectral density at the Node B antenna connector.

DPDCH
Dedicated Physical Data Channel

EIRP
Effective Isotropic Radiated Power
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Average energy per PN chip.
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The ratio of the average transmit energy per PN chip for different fields or physical channels to the total transmit power spectral density.

FACH
Forward Access Channel

FDD
Frequency Division Duplex
FDR
False transmit format Detection Ratio. A false Transport Format detection occurs when the receiver detects a different TF to that which was transmitted, and the decoded transport block(s) for this incorrect TF passes the CRC check(s).

Fuw
Frequency of unwanted signal. This is specified in bracket in terms of an absolute frequency(s) or a  frequency offset from the assigned channel frequency.
HSDPA
High Speed Downlink Packet Access
HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel
HARQ
Hybrid ARQ sequence
Information Data Rate

Rate of the user information, which must be transmitted over the Air Interface. For example, output rate of the voice codec.
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The total received power spectral density, including signal and interference, as measured at the UE antenna connector.
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The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited white noise source (simulating interference from cells, which are not defined in a test procedure) as measured at the UE antenna connector.
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The total transmit power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate)of the down link signal at the Node B antenna connector.
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The received power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the down link signal as measured at the UE antenna connector.

MER
Message Error Ratio
Node B
A logical node responsible for radio transmission / reception in one or more cells to/from the User Equipment. Terminates the Iub interface towards the RNC
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Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signals on the other orthogonal channels of a downlink link.
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Average energy per PN chip for the OCNS.

[image: image11.wmf]or

c

I

E

_

OCNS


The ratio of the average transmit energy per PN chip for the OCNS to the total transmit power spectral density.

P-CCPCH
Primary Common Control Physical Channel
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Paging Channel
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The ratio of the received P-CCPCH energy per chip to the total received power spectral density at the UE antenna connector.
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The ratio of the average transmit energy per PN chip for the P-CCPCH to the total transmit power spectral density.

P-CPICH
Primary Common Pilot Channel

PICH
Paging Indicator Channel

PPM
Parts Per Million
R
Number of information bits per second excluding CRC bits successfully received on HS-DSCH by a HSDPA capable UE.
<REFSENS>
Reference sensitivity
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RACH
Random Access Channel

SCH
Synchronization Channel consisting of Primary and Secondary synchronization channels
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Secondary Common Control Physical Channel.
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Average energy per PN chip for S-CCPCH.

SIR
Signal to Interference ratio
SSDT
Site Selection Diversity Transmission

STTD
Space Time Transmit Diversity

TDD
Time Division Duplexing

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TPC
Transmit Power Control

TSTD
Time Switched Transmit Diversity

UE
User Equipment
UL
Up Link (reverse link)

UTRA
UMTS Terrestrial Radio Access

--- NEXT SECTION---
9
Performance requirement (HSDPA)

9.1
General

The performance requirements for the UE in this subclause apply for the reference measurement channels specified in Annex A.6, the propagation conditions specified in table B.1B of Annex B and the down link physical channels specified in Annex C.6. 

9.2
Demodulation of HS-DSCH (fixed reference channel)

9.2.1
Single Link performance 

The receiver single link performance of the High Speed Physical Downlink Shared Channel (HS-DSCH) in different multi-path fading environments are determined by the information bit throughput R 

9.2.1.1
Minimum requirement QPSK, Fixed Reference Channel Set 1
For the parameters specified in Table x.x, the requirements are specified in terms of a minimum information bit throughput R as shown in Table y.y

Table x.x: 

	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
	
	{0,2,5,6}

	Maximum number of HARQ transmission
	
	4


Table y.y: 

	Test Number
	Propag.
Conditions 
	 Reference value

	
	
	HS-PDSCH
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	T-put 
[image: image21.wmf]R


      (kbps)
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	T-put 
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	1
	PA3
	[-6]
	[109] 
	[372] 

	
	
	[-3]
	[208] 
	[428] 

	2
	PB3
	[-6]
	[77] 
	[251] 

	
	
	[-3]
	[201] 
	[421] 

	3
	VA30
	[-6]
	[76] 
	[260] 

	
	
	[-3]
	[205] 
	[418] 

	4
	VA120
	[-6]
	[66] 
	[242] 

	
	
	[-3]
	[201] 
	[405] 



Note: Throughput values in table y.y do not include any reduction due to implementation impairments. Therefore, the values in table y.y will be changed in future versions of this document.
9.2.1.2
Minimum requirement 16QAM, Fixed Reference Channel Set 1
For the parameters specified in Table z.x, the requirements are specified in terms of a minimum information bit throughput R as shown in Table z.y

Table z.x: 

	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}

	Maximum number of HARQ transmission
	
	4


Table z.y: 

	Test Number
	Propag.
Conditions
	 Reference value

	
	
	HS-PDSCH
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[image: image27.wmf]R


      (kbps)


[image: image28.wmf]ˆ

/

oroc

II

= 10 dB

	1
	PA3
	[-6]
	
	[332] 

	
	
	[-3]
	
	[507] 

	2
	PB3
	[-6]
	
	[164] 

	
	
	[-3]
	
	[333] 

	3
	VA30
	[-6]
	
	[183] 

	
	
	[-3]
	
	[351] 

	4
	VA120
	[-6]
	
	[155] 

	
	
	[-3]
	
	[324] 



Note: Throughput values in table z.y do not include any reduction due to implementation impairments. Therefore, the values in table y.y will be changed in future versions of this document.
--- NEXT SECTION—

A.6

DL reference channel parameters for HSDPA tests

A6.1 

Fixed Reference Channel Definition Set 1

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	533
	784

	Inter-TTI Distance
	TTI’s
	3
	3

	Number of HARQ Processes
	Processes
	2
	2

	Information Bit Payload (
[image: image29.wmf]INF

N
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	Bits
	3200
	4704

	Number Code Blocks
	Blocks
	1
	1

	Binary Channel Bits Per TTI
	Bits
	4800
	7680

	Total Available SML’s in UE
	SML’s
	19200
	19200

	Number of SML’s per HARQ Proc.
	SML’s
	9600
	9600

	Coding Rate
	
	0.67
	0.62

	Number of Physical Channel Codes
	Codes
	5
	4

	Modulation
	
	QPSK
	16QAM


Table x Fixed Reference Channel Set 1
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Figure x: Coding rate for Fixed reference Channel Set 1 (QPSK)
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Figure x: Coding rate for Fixed reference Channel Set 1 (16 QAM)
A6.2 

Fixed Reference Channel Definition Set 2

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	1600
	2352

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
[image: image32.wmf]INF

N

)
	Bits
	3200
	4704

	Number Code Blocks
	Blocks
	1
	1

	Binary Channel Bits Per TTI
	Bits
	4800
	7680

	Total Available SML’s,in UE
	SML’s
	57600
	57600

	Number of SML’s per HARQ Proc.
	SML’s
	9600
	9600

	Coding Rate
	
	0.67
	0.62

	Number of Physical Channel Codes
	Codes
	5
	4

	Modulation
	
	QPSK
	16QAM


Table x Fixed Reference Channel Set 2
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Figure x: Coding rate for Fixed reference Channel Set 2 (QPSK)
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Figure x: Coding rate for Fixed reference Channel Set 2 (16 QAM)
--- NEXT SECTION---
B.2.2
Multi-path fading propagation conditions

Table B1 shows propagation conditions that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum.

Table B.1: Propagation Conditions for Multi path Fading Environments

	Case 1, 

speed 3km/h
	Case 2, 

speed 3 km/h
	Case 3, 

speed 120 km/h
	Case 4, 

speed 3 km/h
	 * Case 5, 

speed 50 km/h
	Case 6, 

speed 250 km/h

	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	976
	-10
	976
	0
	260
	-3
	976
	0
	976
	-10
	260
	-3

	
	
	20000
	0
	521
	-6
	
	
	
	
	521
	-6

	
	
	
	
	781
	-9
	
	
	
	
	781
	-9


NOTE:
Case 5 is only used in TS25.133.

Table B.1A shows propagation conditions that are used for the performance measurements in multi-path environment when UE is informed by higher layer signalling that only DPCCH exists for channel estimation. All taps have classical Doppler spectrum. Taps are normalized to the strongest tap in the beam/sector. The actual power relation between the sector and the beam is determined by the test case.

Table B.1A: Propagation Conditions for Multi path Fading Environments

	Case 7, speed 50 km/h

	Relative Delay [ns]
	Average Power [dB]

	
	Sector
	Beam

	0
	0.0
	-

	260
	-4.3
	-

	1040
	-6.6
	-

	4690
	-2.0
	0.0

	7290
	-7.0
	-0.3

	14580
	-7.5
	-0.9


Table B.1B shows propagation conditions that are used for HSDPA performance measurements in multi-path fading environment.
Table B1B: Propagation Conditions for Multi-Path Fading Environments for HSDPA Performance Requirements 
	ITU Pedestrian A

Speed 3km/h
(PA3)
	ITU Pedestrian B

Speed 3km/h
(PB3)
	ITU vehicular A

Speed 30km/h
(VA30)
	ITU vehicular A

Speed 120km/h
(VA120)

	Relative Delay 
[ns]
	Relative Mean Power [dB]
	Relative Delay
 [ns]
	Relative Mean Power 
[dB]
	Relative Delay 
[ns]
	Relative
 Mean Power 
[dB]
	Relative Delay 
[ns]
	Relative 
Mean Power
 [dB]

	0
	0
	0
	0
	0
	0
	0
	0

	110
	-9.7
	200
	-0.9
	310
	-1.0
	310
	-1.0

	190
	-19.2
	800
	-4.9
	710
	-9.0
	710
	-9.0

	410
	-22.8
	1200
	-8.0
	1090
	-10.0
	1090
	-10.0

	
	
	2300
	-7.8
	1730
	-15.0
	1730
	-15.0

	
	3700
	-23.9
	2510
	-20.0
	2510
	-20.0


Note: The propagation conditions used in simulations were based on the TR 25.890. The effect of re-mapping of channel rays to integer sample locations is FFS.
--- NEXT SECTION---
C.6 
HSDPA DL Physical channels 

C.6.1

Downlink Physical Channels connection set-up

Table x is applicable for the measurements for tests xx 

	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
	Test-specific
	12.2 kbps DL reference measurement channel as defined in Annex A.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). 

	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 
	
	Test-specific
	Balance of power 
[image: image35.wmf]or
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 of the Node-B is assigned to OCNS.


Table 1 – Downlink physical channels for HSDPA receiver testing.

C.6.1

OCNS Definition

The selected channelization codes and relative power levels for OCNS transmission during for HSDPA performance assessment are defined in Table x. The selected codes are designed to have a single length-16 parent code. 
	Channelization Code at SF=128
	Relative Level setting (dB)
	DPCH Data

	2
	-6
	The DPCH data for each channelization code shall be uncorrelated with each other and with any wanted signal over the period of any measurement.

	3
	-8
	

	4
	-8
	

	5
	-10
	

	6
	-7
	

	7
	-9
	


Table x – OCNS definition for HSDPA receiver testing.
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