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1 Introduction

RACH is used for uplink transmission, when UE does not have allocation of uplink SCH. Therefore, the RACH transmission is contention- based. We assume that the RACH uses contention-based resources in specific time and frequency regions of uplink. 

Some companies proposed to transmit short data with the signature of the RACH burst in TDM. In this document, we present a CDM based scheme for transmitting short data and the signature of RACH.
2 Proposed RACH Burst Transmission

It has been proposed that the RACH burst is transmitted in a short time slot using relatively wide bandwidth to achieve diversity and timing resolution [1][2]. Many companies proposed that short data be transmitted with the signature of the RACH [1][3]

Due to the coverage problem, the message sent with the signature should be as small as possible. The message sent with the signature may include the UE ID information, data amount to send, service class and so on. In [1][3], TDM transmission of signature and message was proposed. 

However, depending on the environment and service, the required power levels for signature and message parts can be different. Controlling the length of message and signature is necessary to maintain the transmission power of RACH burst constant. Another problem with the TDM transmission is the degradation of channel estimation performance for high speed mobile. 

In this document, we propose CDM transmission of the short RACH message and the signature. Fig. 1 shows the signature and short message transmitted in a RACH burst. 
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Fig.1 CDM of short data message with the signature
In the proposed RACH transmission method, the signature component is transmitted in the I phase and the RACH data component is transmitted in the Q phase of the RACH burst. The data message will be modulated in BPSK format, because the message uses only Q-phase of the transmission signal. The gains of signature and the data part can be adjusted independently depending on the operation scenario. Fig. 2 shows the proposed transmission scheme for message and the signature of the RACH.
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Fig2. Proposed transmission scheme for message and signature

Compared with the TDM of signature and message part, the advantage of the proposed RACH burst scheme can be summarized as

· Flexible power allocation for signature and message
· Better Coverage 

· Better channel estimation performance
3 Conclusion

This contribution discussed the transmission of short message with signature in RACH burst. CDM approach for the transmission of message data and the signature is proposed. It is also proposed to capture the relevant contents into the TR 25.814 [4].
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