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1. Introduction

In UTRA system, random access procedure is a contention based mechanism and it is used by UE to initiate RRC connection. In LTE system, however, some UE in RRC_CONNECTED state must access to eNB through random access procedure because UE is not allowed to maintain uplink synchronization. In this document, we discuss the need of non-contention based random access.
2. Discussion
In LTE FDD system, random access procedure uses RA (Random Access) preamble on RACH. The preamble consists of 5 bit random value and 1 bit information (FFS) [1]. It means that UE can randomly select a preamble index among 32 random values and may deliver additional information such as cause or size, pathloss or CQI, etc.
Also, the LTE system allows UE not to maintain uplink synchronization for DRX operation in RRC_CONNECTED state. Thus, the system should use random access procedure to achieve the uplink synchronization with various reasons and the reasons are as following cases:

· Access to target eNB for handover 

· Uplink ACK/NACK transmission due to restarting of DL packet data

· Measurement or status report scheduled by eNB
The various reasons for random access increase contention probability while the fast random access procedure is required for some reasons. So, if non-contention based random access procedure is introduced, the random access for some reasons is able to reduce the processing delay. 
In typical handover case, target eNB can allocate a preamble index via source eNB, and then handover UE can access to target eNB using the pre-allocated preamble index without contention.

In RRC_CONNECTED state, eNB can allocate a preamble index when eNB notifies the restarting of DL packet transmission. Then UE transmits random access preamble using the pre-allocated preamble index and acquires uplink synchronization by the procedure. Based on the timing information achieved from eNB UE can transmit HARQ feedback information after the restarting of downlink packet data.
For measurement or status report cases, UE has to acquire timing advance information from eNB. If eNB allocates a non-contention RA preamble index before the uplink resource allocation, LTE system can reduce delay and avoid the contention on random access.
In order to introduce non-contention based RA preamble, preamble resources are divided into the region for non-contention and the region for contention. Also, the region information for non-contention RA preamble is broadcasted through system information.

If the non-contention based RA preamble is introduced, eNB can support random access procedure more efficiently. For UE in RRC_IDLE state or RRC_CONNECTED state without pre-allocated preamble index, eNB encourages to use the contention based random access. Otherwise, eNB can lead to use the non-contention based random access in order to reduce contention probability and processing delay due to unnecessary contention.
3. Conclusion
If LTE system adopts only contention based random access, inefficient factor is left on random access procedures. Therefore, we have proposed the introduction of non-contention RA preamble instead of 1 bit information about cause, priority, CQI, etc. The non-contention based RA preamble could reduce contention probability and processing delay by unnecessary contention.
Summary:

· Introduction of non-contention based random access procedure 

· Classification of RA preamble such as contention and non-contention RA preamble region

· Broadcasting the information for RA preamble region through system information

· Pre-allocation of a non-contention RA preamble by eNB using timely scheme
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