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1. Introduction

During RAN4#42, the simulation assumptions for high speed train conditions were agreed. This contribution is the first proposal for minimum performance requirements in 25.104. In this contribution, the figure of the receiver performance is described as T.B.D because simulation results are not aligned at this moment.

2. Text proposals
To reflect necessary cahnges to TS25.104, text proposals for the sections in those sepcifications listed below are attached in the following pages:

Attachment 1:

Text proposal for TS25.104 (V7.6.0) BS radio transmission and reception
8.1

General
8.5A

Demodulation of DCH in high speed train conditions

8.7

Performance requirement for RACH

B.4A

High speed train conditions
Attachment 1: Text proposal for TS25.104 (V7.6.0)
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 performance requirements for the high speed train conditions which scenarios defined in Annex B.4A are optional.
For BS with dual receiver antenna diversity, only the BS performance requirements with Rx diversity apply, the required Eb/N0 shall be applied separately at each antenna port. 
For BS without receiver antenna diversity, only the BS performance requirements without Rx diversity apply, the required Eb/N0 shall be applied at the BS Rx 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, DPCCH, HS-DPCCH, E-DPDCH and E-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
	High speed train

	
	
	Performance metric

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


{Unchanged sections}

8.5A
Demodulation of DCH in high speed train conditions
8.5A.1
General

The performance requirement of DCH in high speed train conditions is determined by the maximum BLER allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for the measurement channel supported by the base station.

8.5A.2
Minimum requirement

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

Table 8.7A: Performance requirements in high speed train conditions
	Scenario
	Measurement channel
	Received Eb/N0

For BS with Rx Diversity
	Received Eb/N0

For BS without Rx Diversity
	Required BLER

	1
	12.2 kbps
	T.B.D dB
	T.B.D dB
	< 10-2

	2
	12.2 kbps
	n.a.
	T.B.D dB
	< 10-2

	3
	12.2 kbps
	n.a.
	T.B.D dB 
	< 10-2


{Unchanged sections}

8.7
Performance requirement for RACH

Performance requirement for RACH consists of two parts: preamble detection and message demodulation. Requirements for these are in sections 8.7.1 and 8.7.2, respectively. Requirements are defined for three propagation conditions: static, fading case 3, and high speed train conditions. The propagation conditions are defined in annexes B.1, B.2, and B.4A.
8.7.1
Performance requirement for RACH preamble detection

Probability of false alarm, Pfa (=false detection of the preamble) when the preamble was not sent, shall be 10-3 or less. The performance measure Required Ec/N0 at probability of detection, Pd of 0.99 and 0.999. Only 1 signature is used and it is known by the receiver. The requirement for preamble detection, when the preamble was sent is in table 8.9, 8.10, and 8.10A for static, case 3 fading, and high speed train conditions.

Table 8.9: Requirements for Ec/N0 of Pd in static propagation condition

	
	Ec/N0 for required Pd ( 0.99
	Ec/N0 for required Pd ( 0.999

	 BS with Rx Diversity
	-20.5 dB
	-20.1 dB

	BS without Rx Diversity
	-17.6 dB
	-16.8 dB


Table 8.10: Requirements of Ec/N0 of Pd in case 3 fading
	
	Ec/N0 for required Pd ( 0.99
	Ec/N0 for required Pd ( 0.999

	BS with Rx Diversity
	-15.5 dB
	-13.4 dB

	BS without Rx Diversity
	-9.4 dB
	-6.4 dB


Table 8.10A: Requirements of Ec/N0 of Pd in high speed train conditions
	Scenario
	
	 Ec/N0 for required Pd ( 0.99
	 Ec/N0 for required Pd ( 0.999

	1
	 BS with Rx Diversity
	T.B.D dB
	T.B.D dB

	
	BS without Rx Diversity
	T.B.D dB
	T.B.D dB

	2
	BS with Rx Diversity
	n.a.
	n.a.

	
	BS without Rx Diversity
	T.B.D dB
	T.B.D dB

	3
	BS with Rx Diversity
	n.a.
	n.a.

	
	BS without Rx Diversity
	T.B.D dB
	T.B.D dB


8.7.2
Demodulation of RACH message

The performance measure is required Eb/N0 for block error rate (BLER) of 10-1 and 10-2. Both measurement channels have TTI=20 ms. Payloads are 168 and 360 bits. Channel coding is rate ½ convolutional coding.

8.7.2.1
Minimum requirements for Static Propagation Condition

Table 8.11: Required Eb/N0 for static propagation

	Transport Block size TB and TTI in frames
	168 bits, TTI = 20 ms
	360 bits, TTI = 20 ms

	
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	BS with Rx Diversity
	4.1 dB
	5.0 dB
	3.9 dB
	4.8 dB

	BS without Rx Diversity
	7.2 dB
	8.1 dB
	6.9 dB
	7.8 dB


8.7.2.2
Minimum requirements for Multipath Fading Case 3

Table 8.12: Required Eb/N0 for case 3 fading

	Transport Block size TB and TTI in frames
	168 bits, TTI = 20 ms
	360 bits, TTI = 20 ms

	
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	BS with Rx Diversity
	7.4 dB
	8.5 dB
	7.3 dB
	8.3 dB

	BS without Rx Diversity
	11.1 dB
	12.4 dB
	11.0 dB
	12.1 dB


8.7.2.3
Minimum requirements for high speed train conditions
Table 8.12A: Required Eb/N0 for high speed train conditions
	Transport Block size TB and TTI in frames
	168 bits, TTI = 20 ms
	360 bits, TTI = 20 ms

	Scenario
	
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	1
	 BS with Rx Diversity
	T.B.D dB
	T.B.D dB
	T.B.D dB
	T.B.D dB

	
	 BS without Rx Diversity
	T.B.D dB
	T.B.D dB
	T.B.D dB
	T.B.D dB

	2
	BS with Rx Diversity
	n.a.
	n.a.
	n.a.
	n.a.

	
	BS without Rx Diversity
	T.B.D dB
	T.B.D dB
	T.B.D dB
	T.B.D dB

	3
	BS with Rx Diversity
	n.a.
	n.a.
	n.a.
	n.a.

	
	BS without Rx Diversity
	T.B.D dB
	T.B.D dB
	T.B.D dB
	T.B.D dB


{Unchanged sections}

B.4A
High speed train conditions
The high speed train conditions for the test of the baseband performance are 2 non fading propagation channels (scenario 1 and 3) and 1 fading propagation channel  (scenario 2) with one tap. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between anttenas.
For scenario 1 and 3, Doppler shift is given by
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where 
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(B.3)
where 
[image: image12.wmf]2

s

D

 is the initial distance of the train from BS, and 
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 is BS-Railway track distance, both in meters; 
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 is the velocity of the train in m/s, 
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 is time in seconds. 
For scenario 2, Rician fading is considered where Rician factor, K is defined as the ratio between the dominant signal power and the variant of the other weaker signals.
The parameters in the equation are shown in table B.2A. Accordingly, Doppler shift for scenario 1 and 3 change to the following figure B.3 and B.4, respectively.
Table B.2A: Parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 1
	Scenario 2
	Scenario 3
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	1000 m
	Infinity
	300 m
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	50 m
	-
	2 m

	K
	-
	10 dB
	-
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	350 km/h
	300 km/h
	300 km/h

	
[image: image19.wmf]d

f


	1340 Hz
	1150 Hz
	1150 Hz
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Figure B.3: Doppler shift trajectory for scenario 1
[image: image21.emf]-1500

-1000

-500

0

500

1000

1500

0 5 10 15 20

Time (sec)

Doppler Shift (Hz)


Figure B.4: Doppler shift trajectory for scenario 3
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