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1. Introduction

In E-UTRA, the scalable multiple transmission bandwidth from 1.25 to 20 MHz was adopted [1]. This paper presents random access transmission method for supporting a scalable transmission bandwidth from 1.25 to 20 MHz for the Evolved UTRA uplink. 

2. Our Views on Random Access Channel 
We have agreed following features in uplink physical channel transmissions [2].

· Contention-based and scheduled channels are used.
· Transmission timing control is applied so that the received timings of simultaneous scheduled channels are aligned within cyclic prefix (CP) duration.
Our views on random access (reservation) channel are as follows.

· Random access (reservation) channel is transmitted as contention-based channel [3]-[7].
· Thus, random access (reservation) channel is transmitted only using the assigned frequency band at a sub-frame informed by the downlink broadcast control signaling [7]. 
· These channels within a burst contain the preamble part for synchronization and received timing measurements for transmission timing control and the payload part containing control signaling message as shown in Fig. 1 (actual definition of random access and reservation channel is FSS). The preamble part is also used as reference symbol for the demodulation of the payload part.
· The preamble part contains signature sequence to identify random access attempt. The signature sequence with good auto-correlation property should be used. Note that since each UE selects transmission frequency randomly within the allowed transmission bandwidth for random access in the proposed method (see Sec. 3.3), the transmission frequency is also identified by random access attempt in addition to the signature sequence.
· Transmission timing of the random access (reservation) channel can be determined based on the received timing of the downlink signal such as common pilot channel. Transmission power of the random access (reservation) channel can be determined by open-loop transmission power control.

· Power ramping, which was adopted in W-CDMA, is to be avoided if possible to achieve rapid acquisition. To achieve this, transmission with wide bandwidth such as 5 MHz or wider is desirable.
· Furthermore, these channels are transmitted even before the received timing is not aligned within CP duration.
· As for transmission timing alignment, pilot symbols belonging to shared data channel is also used to achieve continuous timing alignment in addition to random access channel at the initial acquisition.
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Figure 1 – Basic frame structure of random access channel

3. Transmission Method of Random Access Channel

3.1. Transmission band assigned to random (reservation) access channel

First, we categorize the following two transmission bandwidth assignments for random (reservation) access channel.

(1) Transmission bandwidth assigned to the entire given system bandwidth of each cell (Fig. 2(a))

(2) Transmission bandwidth assigned to a part of given system bandwidth of each cell (Fig. 2(b))
Either of two options should be decided considering the estimated number of simultaneous accessing users and size of associated control signalling bits in random access (reservation) channel. When the given system bandwidth is 5 MHz or narrower, the option (1) may be appropriate. Meanwhile, when the given system bandwidth is 10 or 20 MHz, the option (2) may be appropriate. In the option (2), the different transmission band can be assigned to random access (reservation) channel at every assignment, i.e., frequency hopping is used, in order to obtain frequency diversity effect (please see Fig. 2(b)).
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Figure 2 – Transmission band assignment
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Figure 2 – Transmission band assignment
3.2. Transmission bandwidth of a UE for random access (reservation) channel
Transmission bandwidth of a UE for random access (reservation) channel is 1.25 and/or 5 MHz (FFS). Only employing 1.25-MHz transmission bandwidth achieves the simple channel structure and detection operations at a Node B.  However, the power ramping is necessary due to remaining large fluctuation in the received signal level caused by small frequency diversity effect and due to the influence of varying other-cell interference. Then, the power ramping operation brings about increasing time delay of acquisition of the preamble part. Therefore, wide transmission bandwidth such as 5 MHz (or wider) is appropriate to mitigating the influence of suffered instantaneous fading variation and time-varying other-cell interference.
3.3. Access method of random access (reservation) channel 
The principle of our proposal is to transmit random access (reservation) channel at random over the entire assigned transmission band to the channel. This is for avoiding contention probability of simultaneously transmitting UEs. Figure 3(a) shows the example of the transmission method of random access channel with 1.25-MHz transmission bandwidth, assuming the assigned frequency band of 10 MHz and the given system bandwidth of 20 MHz. As indicated in Fig. 3(a), Node B informs UEs the transmission band assigned to random access (reservation) channel. Then, each UE selects the transmission band randomly within the assigned transmission band. Meanwhile, Figure 3(b) shows the example of the transmission method of random access channels with 1.25 and 5-MHz transmission bandwidth, assuming the same assigned frequency band and given system bandwidth. In the example of the figure, both 1.25 and 5-MHz bandwidth random access channels can access all assigned transmission band to contention-based channel. For example, for the 5-MHz transmission bandwidth case, each UE can select one transmission band from five candidates in 10-MHz assigned transmission band case.   
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(a) Random access with 1.25-MHz bandwidth

[image: image5.emf]System bandwidth: 20MHz

1

2

6

5

1.25 MHz

7

Assigned transmission band 

for random access

3

4

8

Each UE selects transmission band randomly (1.25-MHz resolution)


(b) Random access with 1.25 and 5-MHz bandwidth

Figure 3 - Transmission method of random access channel
4. Conclusion
In this contribution, we proposed the random access transmission method for supporting a scalable transmission bandwidth from 1.25 to 20 MHz for the Evolved UTRA uplink. 
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