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1 Introduction

In last meetings of WG4 there has been discussion about how to test RACH and corresponding simulation results. These results and test strategies are gathered in [1].

This CR proposes implementation margins for probability of detection (Pd) and required Eb/No’s in static channel and case 3 fading for message reception.

The rest of this contribution is organized as follows: chapter 2 summarizes the averages simulation result for both probability of preamble detection and RACH message reception. Chapter 3 proposes implementation margins and final required Ec/N0’s and Eb/N0’s are summarized in tables of chapter 4.

2 Summary of simulations

2.1 Probability of detection

Probability of false alarm of preamble was set to 10-3. Required Ec/N0 for probability of detection of the preamble was simulated. Only one signature was used and it was known by the receiver. The numbers in tables are averages all simulations.

Table 1. Ec/No’s for preamble detection for Pfa=10-3 in static propagation condition.

	
	Pd = 0.99
	Pd = 0.999

	Average
	-24.5 dB
	-24.1 dB


Table 2. Ec/No’s for preamble detection for Pfa=10-3 in case 3 fading.

	
	Pd = 0.99
	Pd = 0.999

	Average
	-20.6 dB
	-18.4 dB


2.2 RACH message reception

RACH message reception was measured so that consecutive pairs of preambles and messages were sent. The receiver then tries to detect the preamble and receive the message correctly. Pfa is set to 10-3. Only those messages for which the preamble was detected are taken into account when BLER is calculated.

Payloads to be used in the tests are 168 bits and 360 bits. TTI is 20 ms. CRC is 16 bits.

Table 3. Eb/N0’s for message reception in static propagation condition (ideal parameter estimation)

	
	TB size = 168  bits
	TB size = 360 bits

	
	BLER=10-1
	BLER=10-2
	BLER=10-1
	BLER=10-2

	Average
	1.1 dB
	2.0 dB
	0.9 dB
	1.8 dB


Table 4. Eb/N0’s for message reception in fading case 3 (ideal parameter estimation)

	
	TB size = 168  bits
	TB size = 360 bits

	
	BLER=10-1
	BLER=10-2
	BLER=10-1
	BLER=10-2

	Average
	1.4
	2.5
	1.3
	2.3


3 Implementation margins

In [2] implementation margin for Pd in fading channel case 3 was proposed to be 3.5 dB. We propose that for static channel and for fading case 3 the margin to be 4 dB.

For RACH message reception we propose implementation margins of 3 dB and 6 dB for static and case 3 fading, respectively.

4 Requirement for RACH receiver 

Requirement is average of simulated ideal result + implementation margin:

Table 5. Ec/No’s for preamble detection for Pfa=10-3 in static propagation condition.

	
	Pd = 0.99
	Pd = 0.999

	Static propagation
	-20.5 dB
	-20.1 dB


Table 6. Ec/No’s for preamble detection for Pfa=10-3 in case 3 fading.

	
	Pd = 0.99
	Pd = 0.999

	Fading, case 3.
	-16.6 dB
	-14.4 dB



  Table 7. Eb/N0’s for message reception in static propagation condition.

	
	TB size = 168  bits
	TB size = 360 bits

	
	BLER=10-1
	BLER=10-2
	BLER=10-1
	BLER=10-2

	Average
	3.1 dB
	5.0 dB
	3.9 dB
	4.8 dB



  Table 8. Eb/N0’s for message reception in fading case 3.

	
	TB size = 168  bits
	TB size = 360 bits

	
	BLER=10-1
	BLER=10-2
	BLER=10-1
	BLER=10-2

	Average
	7.4
	7.5
	7.3
	8.3
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__________________________ Addition to 25.104______________________

8.x  
Performance requirement for RACH

Performance requirements for RACH consists of two parts: preamble detection and message demodulation. Requirements for these are in chapters 8.x.1 and 8.x.2, respectively. Requirements are defined for two propagation conditions: static and fading case 3. The propagation conditions are defined in annexes B.1 and B.2.
8.x.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.x.1 and 8.x.2 for static and case 3 fading. 
Table 8.x.1. Requirements for Ec/N0 of Pd in static propagation condition
	
	Pd = 0.99
	Pd = 0.999

	Required Ec/N0
	-20.5 dB
	-20.1 dB


Table 8.x.2. Requirements of Ec/N0 of Pd in case 3 fading
	
	Pd = 0.99
	Pd = 0.999

	Required Ec/N0
	-16.6 dB
	-14.4 dB


8.x.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.x.2.1
Minimum requirements for Static Propagation Condition
Table 8.x.3. Required Eb/N0 for static propagation
	
	TB size = 168  bits
	TB size = 360 bits

	
	BLER=10-1
	BLER=10-2
	BLER=10-1
	BLER=10-2

	Required Eb/N0
	3.1 dB
	5.0 dB
	3.9 dB
	4.8 dB


8.x.2.2
Minimum requirements for Multipath Fading Case 3

Table 8.x.4. Required Eb/N0 for case 3 fading
	
	TB size = 168  bits
	TB size = 360 bits

	
	BLER=10-1
	BLER=10-2
	BLER=10-1
	BLER=10-2

	Required Eb/N0
	7.4 dB
	7.5 dB
	7.3 dB
	8.3 dB
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