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1 Introduction
This contribution discusses non-synchronized random access procedure focusing on successful transmission for message 1 & message 3.
2 Physical layer procedure
Now we have reached generic procedure for non-synchronized random access, which is described in TS 36.213 [1]. However, there are statements only on power ramping, similar to Rel.7 [2]. Selection of frequency region is possible to have a different channel condition. Moreover, if the UE has multiple antennas, antenna switching is also a possible option. In this document, we discuss non-synchronized random access procedure for the LTE system, especially the UE behavior when no random access response (message 2) is detected, and propose that those descriptions should be included in specification.

2.1 Preamble transmission
The UE transmits the non-synchronized random access preamble for various causes. The preamble structure and sequence number are determined by the cause, CQI, a random number and signaled information from BCH. The UE is still able to select the transmit power level, frequency region, and the transmit antenna for preamble transmission. The proposed strategies for non-synchronized random access are described below.
· Power ramping
Open loop power control is used for the initial preamble. If no response is detected then the UE increases the power of the preamble.  If the maximum allowed power has reached, the UE should wait N random access trials before it sends the message “No ACK response on non-synchronized random access” to the higher layers and exits the physical random access procedure. N can be decided by considering the number of available frequency regions and the number of antennas.
· Frequency region selection
If the multiple frequency regions for non-synchronized random access are signaled on the BCH, the UE selects a frequency region randomly for the initial preamble. If no response is detected and more than two frequency regions are allowed for non-synchronized random access then the UE should select a frequency region randomly among the frequency regions that have not been selected previously. When only two frequency regions are allowed, the exclusion of the previously selected frequency region is not preferred because it can cause successive collision.
· Antenna switching (TSTD)
If the UE has multiple antennas, the UE randomly selects an antenna for the initial preamble. If no response is detected then the UE should switch to another antenna for the next preamble. This is a working assumption [3].

The above strategies are summarized in Table 1.
Table 1  Non-synchronized random access preamble strategy when no response is detected
	Condition
	Command

	Power level
	< max_power
	Ramp up the power

	
	= max_power
	Try maximum N times before exiting the physical random access procedure

	Number of Available Frequency region
	> 2
	Random selection among frequency regions which were not used in the previous trials.

	
	= 2
	Random selection among 2 frequency regions

	Antenna
	Switching


2.2 Message 2
When the eNB detects a non-synchronized random access preamble, the eNB transmits message 2 which includes TA, message 3 resource allocation information, C-RNTI and so on. For the eNB does not have any information on UL channel, message 3 resource should be allocated to the frequency region in which the non-synchronized random access preamble has been detected [4].
2.3 Message 3

The UE transmits an L2/L3 message on the granted UL resource informed by message 2. For transmission of message 3, the UE should use the same antenna, with which non-synchronized random access preamble has been successful. The transmission power of message 3 can be computed as the power from the open-loop power control for message 3 plus additional power due to the correction of open-loop power control, i.e., difference between the actual transmitted power and the estimated power from open-loop power control for the previous preamble.
Fig. 1 illustrates an example of non-synchronized random access procedure.
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Figure 1  An example of non-synchronized random access procedure
3 Conclusion
In this contribution, we have discussed power ramping, multiple frequency regions and antenna switching in non-synchronized random access procedure. 
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