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1 Introduction

This discussion document drafts the text to be inserted into TS25.104 for EUL receiver requirement, to be discussed during the meeting.

The following chapters are added to TS25.104:

· 8.11 
Demodulation of E-DPDCH in multipath fading condition

· 8.12 
Performance of signaling detection for E-DPCCH in multipath fading condition

· A.9
Summary of E-DPDCH Fixed reference channels

· A.10
E-DPDCH Fixed reference channel 1 (FRC1)

· A.11
E-DPDCH Fixed reference channel 2 (FRC2)

· A.12
E-DPDCH Fixed reference channel 3 (FRC3)

· A.13
E-DPDCH Fixed reference channel 4 (FRC4)

· A.14
E-DPDCH Fixed reference channel 5 (FRC5)

· A.15
E-DPDCH Fixed reference channel 6 (FRC6)

· A.16
E-DPDCH Fixed reference channel 7 (FRC7)

· B.5 
Multipath fading propagation conditions

8 Performance requirements

8.11 Demodulation of E-DPDCH in multipath fading condition 

The performance requirement of the E-DPDCH in multi path fading condition is determined by the minimum throughput, R. For the test parameters specified in Table 8.18, the minimum requirements are specified on Table 8.19.

Table 8.18 Test parameters for testing E-DPDCH

	Parameter
	Unit
	Test

	RSN
	
	{0, 1, 2, 3}

	HARQ combining
	
	IR

	Maximum number of HARQ transmission
	
	4

	Power control
	
	OFF


Table 8.19 Minimum Requirement for E-DPDCH

	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 30% and R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC1
	FRC2
	FRC3
	FRC4
	FRC5
	FRC6
	FRC7

	Pedestrian  A
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  A
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  B
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  B
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 30
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 30
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 120
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 120
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	


8.12  Performance of signaling detection for E-DPCCH in multipath fading condition 

The performance requirement of the E-DPCCH in multi path fading condition is determined by the false alarm rate and the missed detection rate. For the test parameters specified in Table 8.20, the minimum requirements are specified in Table 8.21.

Table 8.20 Test parameters for testing E-DPCCH

	Parameter
	Unit
	Test

	Power control
	
	Off


Table 8.21 Minimum Requirement for E-DPCCH
	





Propagation conditions 
	Probability of False Alarm < 10-2 when E-DPCCH and E-DPDCH are turned off.
Probability of Missed Detection       < 2 * 10-3  when E-DPCCH and           E-DPDCH are turned on with Ec/N0 as below.

	
	EC/ N0 (dB)
TTI = 2 ms, FRC1


	EC/ N0 (dB)
TTI = 10 ms, FRC4



	Pedestrian A without RX diversity
	TBD
	TBD

	Pedestrian A with RX diversity
	TBD
	TBD

	Pedestrian B without RX diversity
	TBD
	TBD

	Pedestrian B with RX diversity
	TBD
	TBD

	Vehicular 30 without RX diversity
	TBD
	TBD

	Vehicular 30 with RX diversity
	TBD
	TBD

	Vehicular 120 without RX diversity
	TBD
	TBD

	Vehicular 120 with RX diversity
	TBD
	TBD


Summary of E-DPDCH Fixed reference channels
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E-DPDCH Fixed reference channel 1 (FRC1) 

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	1353.0

	TTI
	ms
	2

	Number of HARQ Processes
	Processes
	8

	Information Bit Payload (NINF)
	Bits
	3840

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	2706

	Coding Rate (NINF/ NBIN)
	
	0.705

	Physical Channel Codes
	SF for each physical channel
	{4,4}

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPDCH testing
	dB
dB
	9.0
2.05 

E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPCCH missed detection testing
	dB
dB
	9.0
-1.94 
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E-DPDCH Fixed reference channel 2 (FRC2)

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	2706.0

	TTI
	ms
	2

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	5412

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	7680

	Coding Rate (NINF/ NBIN)
	
	0.705

	Physical Channel Codes
	SF for each physical channel
	{2,2}

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPDCH testing
	dB
dB
	10.0
4.08

E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.
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E-DPDCH Fixed reference channel 3 (FRC3)

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	4059.0

	TTI
	ms
	2 

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	8118

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	11520

	Coding Rate (NINF/ NBIN)
	
	0.705

	Physical Channel Codes
	SF for each physical channel
	{2,2,4,4}

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPDCH testing
	dB
dB
	6.0
0.0

E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4.
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E-DPDCH Fixed reference channel 4 (FRC4)

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	507.6

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	5076

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	9600

	Coding Rate (NINF/ NBIN)
	
	0.529

	Physical Channel Codes
	SF for each physical channel
	{4}

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPDCH testing
	dB
dB
	9.0
-1.94  

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPCCH missed detection testing
	dB
dB
	9.0
-7.96 
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E-DPDCH Fixed reference channel 5 (FRC5)

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	979.8

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	9798

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	19200

	Coding Rate (NINF/ NBIN)
	
	0.510

	Physical Channel Codes
	SF for each physical channel
	{4,4}

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPDCH testing
	dB
dB
	9.0
-1.94  

E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.
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E-DPDCH Fixed reference channel 6 (FRC6)

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	1959.6

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	19596

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	38400

	Coding Rate (NINF/ NBIN)
	
	0.510

	Physical Channel Codes
	SF for each physical channel
	{2,2}

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPDCH testing
	dB
dB
	10.0
-5.46  

E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.
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E-DPDCH Fixed reference channel 7 (FRC7)

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	69.0

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	690

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	2400

	Coding Rate (NINF/ NBIN)
	
	0.288

	Physical Channel Codes
	SF for each physical channel
	{16}



	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio
for E-DPDCH testing
	dB
dB
	6.0
0.0  
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B.5 Multipath fading propagation conditions

Table B.3 shows propagation conditions that are used for E-DPDCH and E-DPCCH performance measurements in multipath fading environment.

Table B.3: Propagation Conditions for Multipath Fading Environments for E-DPDCH and E-DPCCH 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)

	Speed for Band I, II, III and IV
3 km/h
	Speed for Band I, II, III and IV
3 km/h
	Speed for Band I, II, III and IV
30 km/h
	Speed for Band I, II, III and IV
120 km/h

	Speed for Band V, VI
7 km/h
	Speed for Band V, VI
7 km/h
	Speed for Band V, VI
71 km/h
	Speed for Band V, VI
282 km/h (Note 1)

	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 1:  Speed above 120km/h is applicable to demodulation performance requirements only.

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.
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		Fixed Ref Channel		TTI [ms]		NINF		SF1		SF2		SF3		SF4		NBIN		Coding rate		Max inf bit rate [kbps]

		FRC1		2		2706		4		4		0		0		3840		0.705		1353.0

		FRC2		2		5412		2		2		0		0		7680		0.705		2706.0

		FRC3		2		8118		2		2		4		4		11520		0.705		4059.0

		FRC4		10		5076		4		0		0		0		9600		0.529		507.6

		FRC5		10		9798		4		4		0		0		19200		0.510		979.8

		FRC6		10		19596		2		2		0		0		38400		0.510		1959.6

		FRC7		10		690		16		0		0		0		2400		0.288		69.0






