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Introduction
The Timing Advance (TA) performance for EC-RACH is evaluated by means of simulation. 
Simulations
Timing advance is evaluated in terms of time synchronization performance. Synchronization has been evaluated according to the settings in Table 1. Only demodulations for which the CRC passed are considered. This would reflect the case when the BTS has received the system access request, and hence can assign the device a timing advance value.
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	Parameter
	Setting

	Logical channel
	EC-RACH, 11bit access burst

	Propagation model
	Typical Urban

	MS speed
	1.2 km/h

	Frequency hopping
	No

	Receiver mode
	2 Rx antennas, MRC

	Repetition combining
	I/Q accumulation (within 51-multiframe) with frequency offset compensation and chase combining (between 51-multiframes).

	TSC
	RACH TSC 1 

	Number of repetitions
	32

	Number of unique bursts
	10000 
(Given k repetitions, k x 10000 bursts are transmitted)

	SNR
	-14.3 dB (corresponding to MCL 164 dB)

	Interfering bursts
	None

	Frequency error
	Drawn from a normal distribution with mean 0Hz and standard deviation 10 Hz independent for carrier and all interferers. New realization after each completed repetition interval. The frequency is drifting with 22.5 Hz/s during transmissions and 9 Hz/s when not transmitting. 



Results
The results of the EC-RACH synchronization simulation are shown in Figure 1. Figure 1 shows that 96.46% of the received EC-RACHs are synchronized perfectly and 99.97% synchronized to within +/- 1 symbol of the true synchronization position. 87% of the received EC-RACHs passed CRC.
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[bookmark: _Ref422748159]Figure 1: EC-RACH synchronization performance
There is no explicit requirement in the specifications today (see 3GPP TS 45.010 [1] for time synchronization requirement) for the TA estimation. From subclause 5.4 the behavior of the BTS is described as: 
		“When the BTS detects an access burst transmission on RACH or PRACH, it shall 					measure the delay of this signal relative to the expected signal from an MS at zero 				distance under static channel conditions. This delay, called the timing advance, shall be 		rounded to the nearest normal symbol period and included in a response from the BTS 		when applicable.”
The simulations here have been run under a TU channel propagation condition, and hence are more challenging than the static reference case required by the standard. Still, the accuracy is seen to be close to 100% with a symbol offset within 1 symbol period.
Conclusions
The timing advance performance has been evaluated. Results show that timing advance is estimated perfectly for 96.46% of the EC-RACHs and that 99.97% of the EC-RACHs are within +/- 1 symbol of the true timing advance.
The specification requires the timing advance to be estimated under static propagation conditions, and to be rounded off to integer symbol periods. Considering that the TU channel will introduce offsets in the sync position due to a delay spread exceeding the symbol period in GSM, these results are considered more than sufficient for EC-RACH TA performance in extended coverage.
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