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I. Introduction 
At last Ran-4 meeting, it was agreed that BS performance requirement without uplink reception diversity should be proposed for all BS classes.

This paper proposes the BS performance requirements without uplink reception diversity for Ran-4 consideration and approval. 
The excel table contains the simulation results from Nortel and also that proposed by Motorola which has been agreed by Ran-4 [1]. 

II. BS Performance requirements
The BS performance requirements are specified in the core specification TS25.104 as “The requirements only apply to a base station with dual receiver antenna diversity. The required Eb/N0 shall be applied separately at each antenna port.”
The BS performance without two way Rx diversity would be required for following cases where the uplink Rx antenna diversity is not needed :

1) Indoor picocellular application with local area BS as an option;
2) Indoor coverage offered by a normal wide area BS with distributed antenna system or leaky cable;
3) Special coverage, such as tunnel, underground, where the dual receiver antenna diversity is not easy to implement. 

II.1. Simulation parameters

The parameters and assumptions used in the simulations are those agreed by Ran-4, they are summarized in the table 1 below.

Table 1. Parameters for uplink simulations

	Reception
	Single branch receiver (no antenna diversity)

	Model types
	Floating point

	Chip Rate
	3.84e6 

	
	#1
	#2
	#3
	#4

	Information bit rate [kbps]
	12.2
	64
	144
	384

	Transport block size
	244bit/20ms
	2560bit/40ms
	5760/40ms
	15360/40ms

	# CRC bits per transport block
	16/20ms
	16/40ms
	16/40ms
	16/40ms

	Code block segmentation
	1
	1 
	2
	4

	# Tail / Termination bits per transport block
	8/20ms
	1x12/40ms
	2x12/40ms
	4x12/40ms

	Coding
	Conv.coding R=1/3
	Turbo coding R=1/3
	Turbo coding R=1/3
	Turbo coding R=1/3

	1st interleaving (with permutation)


Width


Depth
	20 ms

2

402
	40 ms

4

1935
	40 ms

4

4338
	40 ms

4

11544

	Radio frame segmentation
	2
	4
	4
	4

	Rate Matching
	402>495

Repet. 23.1%
	1935>2295

Repet.18.6%
	4338>4710

Repet.8.6%
	11544>9525

Punct.17.5%

	DCCH bits (random)
	105
	105
	90
	75

	2nd interleaving (with permutation)


Width


Depth
	10ms

30

20
	10ms

30

80
	10ms

30

160
	10ms

30

320

	DPDCH symbol rate [ksps]
	60
	240
	480
	960

	DPDCH spreading factor
	64
	16
	8
	4

	
	
	
	
	

	DCCH overhead
	495/600
	2295/2400
	4710/4800
	9525/9600

	DPDCH bits per time slot
	40
	160
	320
	640

	DPCCH/DPDCH power ratio [dB]
	-3
	-6
	-9
	-9

	TFCI (random)
	On
	On
	On
	On

	DPCCH (16 ksps)


# Pilot bits


# TFCI bits


# TPC bits
	6

2

2
	6

2

2
	6

2

2
	6

2

2

	TPC:
	Off

	Number of fingers
	Equal to the number of channel taps

	Number of samples per chip
	1

	Propagation conditions
	As specified in TS 25.104. Tap delays modified to be integer number of chips.

Case 0: Static / AWGN

Case 1: 2 tap Rayleigh

Case 2: 3 tap Rayleigh

Case 3 : 4 tap Rayleigh

Moving Propagation

Birth and Death

	Measurement channels
	As specified in TS25.104

	Turbo decoding
	SubLogMap (8 states)

9 iterations

	Automatic gain control (AGC)
	Off

	BER/BLER targets
	As specified in TS 25.104.

	BLER
	Measured by using CRC

	Delay estimation
	Ideal

	Channel estimation
	Ideal


II.2. Simulation results

II.2.1 DCH performance
· Static

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01

	12.2kbps
	-
	5.6 dB

	64kbps
	2.20 dB
	2.35 dB

	144kbps
	1.35 dB
	1.55 dB

	384kbps
	1.45 dB
	1.65 dB


· Case 1

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01

	12.2kbps
	-
	16.2 dB

	64kbps
	8.6 dB
	13.0 dB

	144kbps
	7.8 dB
	12.2 dB

	384kbps
	8.2 dB
	12.6 dB


· Case 2

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01

	12.2kbps
	-
	12.4 dB

	64kbps
	 6.5 dB
	9.7 dB

	144kbps
	 5.2 dB
	8.4 dB

	384kbps
	5.5 dB
	8.75 dB


· Case 3

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01
	BLER<0.001

	12.2kbps
	-
	7.25 dB
	8.2 dB

	64kbps
	3.8 dB
	4.3 dB
	4.7 dB

	144kbps
	2.3 dB
	2.8 dB
	3.2 dB

	384kbps
	2.7 dB
	3.3 dB
	3.9 dB


· Case 4

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01
	BLER<0.001

	12.2kbps
	-
	7.00 dB
	8.00 dB

	64kbps
	3.70 dB
	4.00 dB
	4.30 dB

	144kbps
	2.05 dB
	2.50 dB
	2.70 dB

	384kbps
	2.50 dB
	2.95 dB
	3.35 dB


· Moving Propagation

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01

	12.2kbps
	-
	5.63 dB

	64kbps
	 2.28 dB
	2.45 dB


· Birth and Death

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01

	12.2kbps
	-
	5.73 dB

	64kbps
	2.33 dB
	2.50 dB


II.2.2. RACH/CPCH performance

· RACH/CPCH Preamble detection
	RACH/CPCH Preamble detection 
	Ec/N0 for required Pd>=0,99
	Ec/N0 for required Pd>=0,999

	AWGN
	-21.55
	-20.75

	Case 3
	-13.60
	-10.50


· RACH Message part

	AWGN

	Transport Block size TB and TTI in frames
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	168 bits, TTI = 20 ms
	4.10
	5.00

	360 bits, TTI = 20 ms
	3.85
	4.80

	
	
	

	Case 3

	Transport Block size TB and TTI in frames
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	168 bits, TTI = 20 ms
	4.75
	6.00

	360 bits, TTI = 20 ms
	4.65
	5.75


II.3. Implementation margins

The Ran_4 agreed implementation margins for UL reception performance requirement were proposed in the T-doc R4-99995[1] and Tdoc R4-010385[2], they can be used for the determination of UL performance requirements without UL Rx diversity.
Table 2 Implementation margins for UL
	Static
	Case 1
	Case 2
	Case 3
	Case 4
	Moving
	Birth/Death

	2.5 dB
	3.0 dB
	3.0 dB
	4 dB
	 [5] dB
	3 dB
	5 dB


III. Conclusion and Proposal

· The BS UL performance requirement without UL Rx diversity should be determined by averaging the simulations results from several companies, the enclosed excel table gives the averaged results from Motorola and Nortel.
· The Ran-4 agreed implementation margins should be added to determine the final BS performance requirement

· The BS performance requirements without UL Rx diversity should be applied only to BS which has not the dual receiver antenna diversity. For the BS with dual receiver antenna diversity functionality, the BS performance requirements with UL Rx diversity must be applied and tested.

· It is proposed to add the BS performance requirements without Rx diversity in TS25.104 and TS25.141 from Release 6 and after. 
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