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1. Introduction

This paper presents Nokia simulation results and simulation assumptions for RACH performance requirements without uplink reception diversity for RAN4 consideration and approval. 

2. Simulation parameters

The parameters and assumptions used in the simulations are summarized in the table 1 below.

Table 1. Parameters for uplink RACH simulations

	Reception
	Single branch receiver (no antenna diversity)

	Model types
	Floating point

	Chip Rate
	3.84e6 

	Sample per chip
	1

	Pulse shaping filter
	No

	Propagation condition
	Static/ Case 3 fading

	Number of signatures
	1

	CRC
	16 bits

	Channel coding
	Rate ½ convolutional encoding

	Power ratio of preamble and message
	0 dB

	Transport block size in bits
	168, 360

	Power ratio of control and data channel
	Block size: 168
	-2.69 dB

	
	Block size: 360
	-3.52 dB

	Spreading factor
	Block size: 168
	64,128

	
	Block size: 360
	32,64

	Message length
	20 ms

	Rate matching
	Repetition

	Eb/N0
	Total transmitted energy per user bit divided by noise variance


3. Simulation results

All results are presented without any added implementation margin.

3.1      Preamble detection
Table 2: Performance requirements for preamble detection

	Propagation condition
	Ec/N0 for required Pd>=0,99
	Ec/N0 for required Pd>=0,999

	AWGN
	-21.9 dB
	-21.1 dB

	Case 3
	-13.6 dB
	-10.6 dB


3.2     RACH Message Reception in static propagation conditions

Table 3: Performance requirements for RACH message reception for 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
	4.2 dB
	5.1 dB

	360 bits, TTI=20 ms
	4.0 dB
	4.8 dB


3.3    RACH Message Reception in fading propagation conditions

Table 4: Performance requirements for RACH message reception for 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
	5.6 dB
	6.9 dB

	360 bits, TTI=20 ms
	5.5 dB
	6.7 dB


4.       Summary
This paper presents the Nokia simulation results for RACH performance without RX diversity. The results from Nokia, Nortel and Ericsson (R4-040177, R4-030914 and R4-040020) are collected in Table 5 and 6.

Implementation margins needs to be added when defining the RACH performance without RX diversity.

Table 5. RACH preamble detection results

	
	0.99
	0.999

	
	Nokia
	Ericsson
	Nortel
	Nokia
	Erisson
	Nortel

	AWGN
	-21.9
	-21.2
	-21.6
	-21.1
	-20.4
	-20.8

	Case3
	-13.6
	-13.0
	-13.6
	-10.6
	-10.0
	-10.5


Table 6. RACH message reception results

	BLER 
	<10-1
	<10-2

	
	Nokia
	Ericsson
	Nortel
	Nokia
	Ericsson
	Nortel

	AWGN:TB=168 bits and TTI=20 ms 
	4.2
	4.2
	4.1
	5.1
	4.9
	4.8

	AWGN:TB=360 bits and TTI=20 ms
	4.0
	3.8
	3.9
	4.8
	4.8
	4.7

	Case3: TB=168 bits and TTI=20 ms
	5.6
	4.9
	4.8
	6.9
	6.2
	6.0

	Case3: TB=360 bits and TTI=20 ms
	5.5
	4.8
	4.7
	6.7
	5.9
	5.8


