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1 Introduction
According to TR25.814 v1.22, the basic antenna configuration for uplink single-user MIMO is two transmit antennas at the UE and two receive antennas at the Node B [1]. So the transmit antenna switch for random access can be adopted to achieve diversity gain [2]. In this documents, we evaluate the performance of transmit antenna switch for random access.
2 Random Access Procedure 
        Suppose the random access structure is FDM/TDM based and the minimum RACH bandwidth is 1.25M. If the system transmission bandwidth is wider than 1.25M, multiple 1.25MHz random access channels might be used for users to randomly hop or channel-based select.
        Users can launch to access network at the dedicated random access opportunity. When the first attempt fails, the user can switch the transmission antenna and select a new signature to launch the second attempt. To mitigate the multi-user interference, the power ramping is not applied only after the failure of the second attempt. Though the user can also hop the frequency band at the second attempt, the transmission antenna switch is preferable since the channel frequency diversity is sufficient in the 1.25M bandwidth of RACH.
2 Simulation Results 
The performance of transmit antenna switch for random access is evaluated in the respect of preamble detection probability when the false alarm probability is maintained to 
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. In the simulation, we suppose the system bandwidth is 5M and the RACH bandwidth is 1.25M, so there are 4 RACH frequency bands for user frequency hopping in the initial random access. The maximum number of access is fixed to two since UE can be configured two transmission antennas. Furthermore, the random selected RACH frequency sub-band and the transmission power are the same in the two attempts. Simulation parameters are specific in the Tab.1. In the following simulation, the user collision is not included.

Tab.1. Simulation Parameters
	System /RACH
	5M/1.25M

	NFFT size
	512

	Signature 
	Zadoff-chu

	Signature Length
	73

	Signature Number
	16

	Simultaneous Users
	1,4,8

	RACH bands Selection
	Random

	Channel Delay 
	NFFT/2

	Receive Antenna
	2

	Maximum Access Number
	2

	Access Period 
	10ms


[image: image2.emf]-15 -10 -5 0 5

10

-4

10

-3

10

-2

10

-1

10

0

SNR/dB

Miss-detection Probability

False Alarm < 0.2%

Switch,Nuser=1

No Switch,Nuser=2

Switch,Nuser=2

No Switch,Nuser=2

Switch,Nuser=2

No Switch,Nuser=4


Fig. 1. The probability that the random access has not been detected in TU6 3km/hr
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Fig. 2. The probability that the random access has not been detected in TU6 120km/hr
3 Conclusions 
   The simulation results show the fact that transmit antenna switch can achieve about 0.8dB gain in slow fading channel while there is nearly no SNR improvement in the fast fading channel. Since the application of transmit antenna switch costs no significant complexity in UE, the option of transmit antenna switch can be considered on random access when the channel fading is slow.
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