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I. Introduction 
As proposed in the contribution R4-030131[3], the uplink Rx diversity is to be considered as a basic feature for UTRA-FDD Medium Range BS, and as an optional feature for UTRA-FDD Local Area BS.

This paper proposes the BS performance requirements for Medium Range BS with uplink Rx diversity and for Local Area BS without uplink Rx diversity.

II. Performance requirements for Medium Range BS
The uplink Rx diversity is considered as basic feature for Medium Range BS in the same way as for Wide Area BS, there is no need to perform further simulations on demodulation performance requirements for Medium Range BS.

III. Performance requirements for Local Area BS
The uplink Rx diversity is not considered as basic feature for Local Area BS. The BS demodulation performance minimum requirements should be derived based on simulations without taking into account the uplink Rx diversity.  

III.1. Propagation profiles

As proposed in the paper [1], the propagation profiles for Local Area BS performance requirements should be the same as those used for Wide Area BS, except the Multi-path fading case 3 and case 4. 

It is noticed that the multi-path propagation condition Case 2 contains the multi-path delay of 20000 ns which is not realistic propagation profile for indoor pico-cell  whose cell range is typically 50 meters. By considering the this multi-path propagation profile has been used for both Wide Area BS and Medium Range BS, also for simplifying the BS performance test, this multi-path propagation profile can be used for defining and testing the Local Area BS performance requirements, even it is not a realistic multi-path propagation profile for characterizing indoor pico cellular radio wave propagation environment. 

III.2. Simulation assumptions

The assumptions used for the BS performance simulations are the assumptions agreed by Ran_4 AH01 as for general purpose application BS. The simulations are performed with ideal delay and channel estimations. BS antenna diversity and power control were not used.

The parameters used in the simulations 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

	Eb/No
	Eb/No defined for DPDCH (DPCCH not included).


The multi-path fading case 3 was not proposed for Local Area BS performance requirements. The simulations have been done also for the case 3. The results for case 3 will be presented for information only.

III.3. Simulation results

	· 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


· Moving Propagation

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01

	12.2kbps
	-
	5.65 dB

	64kbps
	 2.30 dB
	2.45 dB


· Birth and Death

	Data rate
	Required Eb/No

	
	BLER<0.1
	BLER<0.01

	12.2kbps
	-
	5.75 dB

	64kbps
	2.35 dB
	2.5 dB


III.4. Implementation margins

The Ran_4 agreed implementation margins for UL were proposed in the T-doc R4-99995[4] and Tdoc R4-010385[5], they are used for the UL performance requirements proposal.

Table 2 Implementation margins for UL
	Static
	Case 1
	Case 2
	Case 3

	2.5 dB
	3.0 dB
	3.0 dB
	4 dB


For the moving propagation condition and  birth/death propagation condition, the margin of 2.5 dB will be used.
IV. Conclusion and proposal

By adding the implementations margins of Table 2 to the simulation results, we obtain the BS demodulation performance requirements for Local Area BS. It is proposed to add the following test to the technical report TR25.951 v1.4.1.

________________________________________________________________________________________________

8
Performance requirement

8.1
General

Performance requirements for the BS are specified for the measurement channels defined in Annex A and the propagation conditions in Annex B. The requirements only apply to those measurement channels that are supported by the base station. 

The requirements  apply to Wide Area and Medium Range base station with dual receiver antenna diversity, apply to Local Area base station without dual receiver antenna diversityThe required Eb/N0 shall be applied separately at each antenna port.

The Eb/No used in this section is defined as:
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Where:
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 is the received total energy of DPDCH and DPCCH per PN chip per antenna from all paths.
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 is the total one-sided noise power spectral density due to all noise sources
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 is the number of chips per frame
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 is the number of information bits in DTCH excluding CRC bits per frame

Table 8.1: Summary of Base Station performance targets

	Physical channel
	Measurement channel
	Static
	Multi-path

Case 1
	Multi-path

Case 2
	Multi-path

Case 3
	Moving
	Birth /

Death

	
	
	Performance metric

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

	
	64 kbps
	BLER< 

10-1,10-2
	BLER< 

10-1, 10-2
	BLER< 

10-1,10-2
	BLER< 

10-1, 10-2,10-3
	BLER<
	BLER<

	
	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
	-
	-


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) allowed when the receiver input signal is at a specified Eb/N0  limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.1.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.2.

Table 8.2: Performance requirements in AWGN channel for WA & MR BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	5.1 dB
	< 10-2

	64 kbps
	1.5 dB
	< 10-1

	
	1.7 dB
	< 10-2

	144 kbps
	0.8 dB
	< 10-1

	
	0.9 dB
	< 10-2

	384 kbps
	0.9 dB
	< 10-1

	
	1.0 dB
	< 10-2


Table 8.2A: Performance requirements in AWGN channel for LA BS

	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	8.1 dB
	< 10-2

	64 kbps
	4.7 dB
	< 10-1

	
	4.9 dB
	< 10-2

	144 kbps
	3.9 dB
	< 10-1

	
	4.1 dB
	< 10-2

	384 kbps
	4.0 dB
	< 10-1

	
	4.2 dB
	< 10-2


8.3
Demodulation of DCH in multipath fading conditions

8.3.1
Multipath fading Case 1

The performance requirement of DCH in multipath fading Case 1 is determined by the maximum Block Error Ratio (BLER ) allowed when the receiver input signal is at a specified Eb/N0  limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.3.1.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.3.

Table 8.3: Performance requirements in multipath Case 1 channel for WA & MR BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	11.9 dB
	< 10-2

	64 kbps
	6.2 dB
	< 10-1

	
	9.2 dB
	< 10-2

	144 kbps
	5.4 dB
	< 10-1

	
	8.4 dB
	< 10-2

	384 kbps
	5.8 dB
	< 10-1

	
	8.8 dB
	< 10-2


Table 8.3A: Performance requirements in multipath Case 1 channel for LA BS

	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	19.2 dB
	< 10-2

	64 kbps
	11.6 dB
	< 10-1

	
	16.0 dB
	< 10-2

	144 kbps
	10.8 dB
	< 10-1

	
	15.2 dB
	< 10-2

	384 kbps
	11.2 dB
	< 10-1

	
	15.6 dB
	< 10-2


8.3.2
Multipath fading Case 2

The performance requirement of DCH in multipath fading Case 2 is determined by the maximum Block Error Ratio (BLER ) allowed when the receiver input signal is at a specified Eb/N0  limit. The BLER is calculated for each of the measurement channels supported by the base station.
8.3.2.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.4.

Table 8.4: Performance requirements in multipath Case 2 channel for WA & MR BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	9.0 dB
	< 10-2

	64 kbps
	4.3 dB
	< 10-1

	
	6.4 dB
	< 10-2

	144 kbps
	3.7 dB
	< 10-1

	
	5.6 dB
	< 10-2

	384 kbps
	4.1 dB
	< 10-1

	
	6.1 dB
	< 10-2


Table 8.4A: Performance requirements in multipath Case 2 channel for LA BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	15.4 dB
	< 10-2

	64 kbps
	9.5 dB
	< 10-1

	
	12.7 dB
	< 10-2

	144 kbps
	8.2 dB
	< 10-1

	
	11.4 dB
	< 10-2

	384 kbps
	8.5 dB
	< 10-1

	
	11.8 dB
	< 10-2


8.3.3
Multipath fading Case 3

The performance requirement of DCH in multipath fading Case 3 is determined by the maximum Block Error Ratio (BLER ) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.3.3.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.5.

Table 8.5: Performance requirements in multipath Case 3 channel for WA & MR BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	7.2 dB
	< 10-2

	
	8.0 dB
	< 10-3

	64 kbps
	3.4 dB
	< 10-1

	
	3.8 dB
	< 10-2

	
	4.1 dB
	< 10-3

	144 kbps
	2.8 dB
	< 10-1

	
	3.2 dB
	< 10-2

	
	3.6 dB
	< 10-3

	384 kbps
	3.2 dB
	< 10-1

	
	3.6 dB
	< 10-2

	
	4.2 dB
	< 10-3


8.3.4
Multipath fading Case 4

The performance requirement of DCH in multipath fading Case 4 is determined by the maximum Block Error Ratio (BLER ) allowed when the receiver input signal is at a specified Eb/N0  limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.3.4.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.5A.

Table 8.5A: Performance requirements in multipath Case 4 channel for WA BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	10.2 dB
	< 10-2

	
	11.0 dB
	< 10-3

	64 kbps
	6.4 dB
	< 10-1

	
	6.8 dB
	< 10-2

	
	7.1 dB
	< 10-3

	144 kbps
	5.8 dB
	< 10-1

	
	6.2 dB
	< 10-2

	
	6.6 dB
	< 10-3

	384 kbps
	6.2 dB
	< 10-1

	
	6.6 dB
	< 10-2

	
	7.2 dB
	< 10-3


8.4
Demodulation of DCH in moving propagation conditions

The performance requirement of DCH in moving propagation conditions is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0  limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.4.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.6.

Table 8.6: Performance requirements in moving channel for WA & MR BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	5.7 dB
	< 10-2

	64 kbps
	2.1 dB
	< 10-1

	
	2.2 dB
	< 10-2


Table 8.6A: Performance requirements in moving channel for LA BS

	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	8.2 dB
	< 10-2

	64 kbps
	4.8 dB
	< 10-1

	
	5.0 dB
	< 10-2


8.5
Demodulation of DCH in birth/death propagation conditions

The performance requirement of DCH in birth/death propagation conditions is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0  limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.5.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.7.

Table 8.7: Performance requirements in birth/death channel for WA & MR BS
	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	7.7 dB
	< 10-2

	64 kbps
	4.1 dB
	< 10-1

	
	4.2 dB
	< 10-2


Table 8.7A: Performance requirements in birth/death channel for LA BS

	Measurement channel
	Received Eb/N0
	Required BLER

	12.2 kbps
	n.a.
	< 10-1

	
	8.3 dB
	< 10-2

	64 kbps
	4.9 dB
	< 10-1

	
	5.0 dB
	< 10-2
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