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1. Introduction

The LTE system requires significantly reduced C-plane latency. The C-plane latency is closely related with the random access procedure. Currently, discussion about L1/L2 control signaling is on going, but the response scheme for the initial random access has yet to be discussed. In this contribution, the method and procedure for the initial random access is discussed in terms of the C-plane latency.
2. Discussion
In the legacy systems, the response to random access has three types of indication such as ACK, NACK, and not-detected. Upon receiving the response, the UE performs different actions depending on the received indication type. For example, the Node B transmits NACK response if the received signal level is much higher than the threshold value. Then, the UE tries random access again after performing back-off. 
In the LTE system, the RA (Random Access) burst consists of preamble and payload parts. The signature sequences for the preamble part should have good auto-correlation and cross correlation. The payload part of the RA burst contains additional information and CRC. For the response to RA burst, it seems currently that a response message is preferred rather than a physical indication. 
Table 1 shows possible scenarios for non-synchronized RA burst occurrences at a particular time instance. In case1, UE #1 transmits the RA burst without any contention and with a proper power level through region #0 for RA burst. It may be received correctly by eNB. In case 2, two UEs try the random access on the same RA burst region #1. The contention occurs between the two RA bursts because the eNB can detect signatures from UEs but cannot decode the payloads from the UEs. In case 3, UE #8 transmits the RA burst with an insufficient power level using RA burst region #2 without any contention. In this case, the eNB cannot detect the RA burst because the received signal level is lower than the threshold level.
Table1. Example cases for initial random access

	
	RA Tx at UE
	eNB at RX

	Case1 
	UE #1
	RA burst region* #0
	Correct detection

	Case2 
	UE #3
	2 UEs try in the same RA burst region #1
	Contention occurs

	
	UE #5
	
	

	Case3
	UE #8
	RA burst region #2
	Non-detection due to low received signal power level


Note *: The RA burst region means the radio resource which consists of a minimum BWRA and time TRA for non-synchronized RA bursts.
If the LTE system adopts a message as the RA response instead of an indication as in the legacy system, the eNB should manage how to respond for each case. In addition, the LTE system has to provide a reference for the UE operation after reception of the RA response.
At this point, we should consider whether the Node B transmits only ACK response message or not. Assuming the ACK response only in the LTE system, the UE should perform back-off operation or retransmit the RA burst without back-off when there is no response message after the RA burst transmission. In that case, the C-plane latency increases because of unnecessary back-off or relatively high probability of contention as shown in Figures 1 and 2.
On the other hand, if another response message is available in addition to ACK response, the LTE system may be able to manage the initial random access without increasing the C-plane latency as shown in Figure 3.
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Figure 1. The UE retransmits a RA burst without back-off when the UE has not received a RA response
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Figure 2. The UE retransmits a RA burst after back-off when the UE has not received a RA response
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Figure 3. The UE retransmits a RA burst depending on response message type
3. Conclusion
The possible scenarios of initial random access suggest the need for a reference for UE operation. The random access procedure for the LTE system should be designed such that it can avoid an unnecessary delay on the C-plane and reduce the probability of subsequent contention between RA bursts. If the LTE system includes the NACK as a RA response message, the eNB may transmit the NACK response in the following cases. 
· Multiple preambles are detected but the payload parts of RA cannot be decoded. 
· The received preamble signal power is much higher than the expected level. 
· Radio resource is not available.
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