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Introduction

UE Performance requirements are specified in TS25.102, Section 8. Those requirements were selected based on simulation results presented by Siemens in Tdoc number R4-99888, presented in WG4 meeting #9, and subsequent CR R4-99889.

The performance requirements in TS25.102 reflect the performance of two receivers: The rake receiver and the joint detection zero forcing receiver. The basis for the results in TS25.102 is determined in somewhat arbitrary way: In some instances the results are based on the rake, sometimes on the JD, and sometimes on the JD plus a correction factor. 

To enable an UE with a single receiver structure, this CR assumes the following methodology to determine the performance requirements: For all the cases that the JD is inferior to the rake, use the JD as the basis for the performance requirements.

In order to verify the values presented by Siemens, we performed our own simulations and the results are presented in Tdoc R4-01-0249. As described in Tdoc R4-01-0249, some results are better than the ones presented by Siemens, and some are worse. 

To enable other receiver structures and to take into account receiver imperfections, the following implementation margins are added to IDC results. 

	Enviroment
	Margin [dB]

	AWGN
	2.5 dB

	Case 1
	3.0 dB

	Case 2
	3.0 dB

	Case 3
	3.5 dB


These margins are larger than the ones proposed by Siemens in CR R4-99889. The margins in R4-99889 are smaller than the base station margins. We propose that identical margins should be used when calculating the requirements for UE and BS. 

Note that the UE margins should be greater than or equal to the base station margins. The cost, size and power constraints at the UE relative to the base station justify higher implementation margins. In addition, blind code detection at the UE is needed to enable multi-user detection. Blind code detection causes an additional degradation that should be reflected in the implementation margins.  

Note that IDC simulation results + IDC implementation margins lead, in some cases,  to different minimum performance requirements than those proposed by Siemens.  We therefore propose that a conservative approach be taken and the worst case between the two values for the minimum performance requirements will determine the minimum performance requirements . 

The CR with the changes for TS 25.102, Section 8, is attached. 
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8
Performance requirement

8.1
General

The performance requirements for the UE in this section are specified for the measurement channels specified in Annex A and the propagation condition specified in Annex B.

Table 8.1: Summary of UE performance targets

	Test Chs.
	Information Data Rate
	Static
	Multi-path

Case 1
	Multi-path

Case 2
	Multi-path

Case 3

	
	
	Performance metric

	DCH
	12.2 kbps
	BLER<10-2
	BLER<10-2
	BLER<10-2
	BLER<10-2

	
	64 kbps
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2, 10-3

	
	144 kbps
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2, 10-3

	
	384 kbps
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2, 10-3

	BCH 
	12.3kbps
	
	BLER<

10-2
	
	


8.2
Demodulation in static propagation conditions

8.2.1
Demodulation of DCH

The performance requirement of DCH in static propagation conditions is determined by the maximum Block Error Ratio (BLER). The BLER is specified for each individual data rate of the DCH. DCH is mapped into the Dedicated Physical Channel (DPCH).

8.2.1.1
Minimum requirement

For the parameters specified in Table 8.2 the BLER should not exceed the piece-wise linear BLER curve specified in Table 8.3. These requirements are applicable for TFCS size 16.

Table 8.2: DCH parameters in static propagation conditions

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	dB
	-6
	-3
	0
	0

	Ioc
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


Table 8.3: Performance requirements in AWGN channel.

	Test Number
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[dB]
	BLER

	1
	0.5
	10-2

	2
	2.8
	10-1

	
	3.0
	10-2

	3
	2.7
	10-1

	
	2.9
	10-2

	4
	2.1
	10-1

	
	2.3
	10-2


8.3
Demodulation of DCH in multipath fading conditions 

8.3.1
Multipath fading Case 1

The performance requirement of DCH is determined by the maximum Block Error Ratio (BLER). The BLER is specified for each individual data rate of the DCH. DCH is mapped into the Dedicated Physical Channel (DPCH).

8.3.1.1
Minimum requirement

For the parameters specified in Table 8.4 the BLER should not exceed the piece-wise linear BLER curve specified in Table 8.5. These requirement are applicable for TFCS size 16.

Table 8.4: DCH parameters in multipath Case 1 channel

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	DB
	-6
	-3
	0
	0

	Ioc
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


Table 8.5:  Performance requirements in multipath Case 1 channel.

	Test Number 
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[dB]
	BLER

	1
	13.5
	10-2

	2
	16.0
	10-1

	
	22
	10-2

	3
	15.8
	10-1

	
	22.8
	10-2

	4
	16.0
	10-1

	
	22.8
	10-2


8.3.2
Multipath fading Case 2

The performance requirement of DCH is determined by the maximum Block Error Ratio (BLER). The BLER is specified for each individual data rate of the DCH. DCH is mapped into the Dedicated Physical Channel (DPCH).

8.3.2.1
Minimum requirement

For the parameters specified in Table 8.6 the BLER should not exceed the  piece-wise linear BLER curve specified in Table 8.7. These requirements are applicable for TFCS size 16.

Table 8.6: DCH parameters in multipath Case 2 channel

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	DB
	-3
	0
	0
	0

	Ioc
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


Table 8.7: Performance requirements in multipath Case 2 channel.

	Test Number 
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[dB]
	BLER

	1
	5.5
	10-2

	2
	5.8
	10-1

	
	9.7
	10-2

	3
	9.5
	10-1

	
	13.2
	10-2

	4
	8.8
	10-1

	
	12.6
	10-2


8.3.3
Multipath fading Case 3

The performance requirement of DCH is determined by the maximum Block Error Ratio (BLER). The BLER is specified for each individual data rate of the DCH. DCH is mapped into the Dedicated Physical Channel (DPCH).

8.3.3.1
Minimum requirement

For the parameters specified in Table 8.8 the BLER should not exceed the piece-wise linear BLER curve specified in Table 8.9. These requirements are applicable for TFCS size 16.

Table 8.8: DCH parameters in multipath Case 3 channel

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	dB
	-3
	0
	0
	0

	Ioc
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


Table 8.9:  Performance requirements in multipath Case 3 channel.

	Test Number  
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[dB]
	BLER

	12.2 kbps
	4.7
	10-2

	64 kbps
	5.5
	10-1

	
	8.4
	10-2

	
	12.1
	10-3

	144 kbps
	11.7
	10-1

	
	15.2
	10-2

	
	19.0
	10-3

	384 kbps
	8.5
	10-1

	
	11.5
	10-2

	
	14.0
	10-3


8.4
Base station transmit diversity mode

8.4.1
Demodulation of BCH in Block STTD mode

The performance requirement of BCH is determined by the maximum Block Error Rate (BLER). The BLER is specified for the BCH. BCH is mapped into the Primary Common Control Physical Channel (P-CCPCH).

8.4.1.1
Minimum requirement

For the parameters specified in Table 8.10 the BLER should not exceed the BLER specified in Table 8.11.

Table 8.10: P-CCPCH parameters in multipath Case 1 channel

	Parameters
	Unit
	Test 1
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	dB
	-3

	I
	dBm/3.84 MHz
	-60

	Information Data Rate
	Kbps
	12.3


Table 8.11:  Performance requirements in multipath Case 1 channel.

	Test Number 
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[dB]
	BLER

	1
	8.4
	10-2


8.5
Power control in downlink 

Power control in the downlink is the ability of the UE receiver to converge to the required link quality set by the network while using minimum downlink power. 

8.5.1
Minimum requirements

For the parameters specified in Table 8.12 the average downlink 
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power shall not exceed the values specified in Table 8.13.  Downlink power control is ON during the test.
Table 8.12: Test parameters for downlink power control 

	Parameter
	Unit
	Test 1
	Test 2
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	dB
	0
	[ ]
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2

	Target quality value on DTCH
	BLER
	0.01

	Propagation condition
	
	Case 4


Table 8.13: Requirements for downlink power control

	Parameter
	Unit
	Test 1
	Test 2
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	dB
	[ ]
	[ ]

	Measured quality on DTCH
	BLER
	0.01±30%
	0.01±30%
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