3GPP TSG RAN WG1 #44bis
Tdoc R1-061017

Athens, Greece, 27 – 31 March, 2006
Source:
ZTE

Title:
Random Access Preamble and Message
Agenda Item:
10.2.3 

Document for:
Discussion
1.
Introduction

As discussed in Email reflector before RAN1 #44 bits meeting, there are two approaches on how to handle the Random Access Message when random access is under non-synchronization scenario.  First It is clarified and summarized the advantage and disadvantage of the two approaches. And secondly, some discussion on the key determination of selection and some possible methods of binding the preamble and message in one part transmission are involved. The available number of bits on one part transmission for emergency message is also analyzed by the numerical result. At last a conclusion of random access consideration is proposed.
2. Discussion

2.1 Comparison between one part and two parts transmission 

Thanks for Ghosh Amitava’s work on kicking off random access Email discussion and summarizing the main topics to TP. Citing from the all release of random access TP, It can be concluded that two different approaches on non-synchronization random access message handling, The two approaches are explicitly distinguished by the random access structure and used physical resources. 

On the random access structure, the one part transmission is contradicted with the two-part transmission. One part means the preamble of definite function is mingled with some implicit message information bits. Two-part means the preamble transmitted before message and keep a certain or uncertain time gap with message transmitted.

On the random access used physical resources, the attachment of random accesses message sways between the contention-based resources and scheduled-based resources. 

The one-part transmission has less access time delay than two-part transmission. The two-part transmission must wait the preamble response time, so the saving of access time by one-part transmission may be distinct. But one part transmission is so aggressive that message modulation stability and efficiency may be lower than two-part transmission if preamble losses or message needed SIR can’t be guaranteed.

It is obvious that scheduled-based resources can give message more safe demodulation than contended-based resources as the possible collision on contended-based resources.

2.2 The key determination on selection between two approaches
From the one-part transmission description, It is not known the exact contents of message, RRC+MAC message or only MAC message or only some emergency part? Whatever they are, the message should be useful for reducing the access delay or heighten the demodulation probability of message. It is not favored that forging a one-part or a two-part transmission but can’t improve the system performance.

The first key is how many bits the one-part random access message can take.

The second key is at least what is the emergency information can improve the delay performance through the random access procedure design.

2.3 Combination between preamble and message in one-part transmission

A typical combination structure between preamble and message in one-part transmission is time sequence, issued in [1].
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Figure 1 random access burst example

Combining preamble and message in frequency domain, or preamble itself containing the message information also can be considered.

2.4 Simulation Assumptions and Results
Simulation results for random access preamble detection and message demodulation are presented in this section. Only the 1.25 MHz BW is evaluated but it does not imply denying the possibility of 5 MHz BW. 
An example burst structure is used to analyze preamble detection loss rate and message demodulation BLER.
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Figure 2 random access burst and radio frame example

To fit the compatibility of base station receiver architecture, the example burst reuse the scheduled subframe, and two half OFDM symbols are pushed to both side of 0.5ms burst used as guard time (0.5ms burst is not the exclusive assumption). And 6 other symbols are used as preamble and message. The ratio of preamble and message occupation can be adjusted.
The Preamble detection performance is evaluated by detect loss rate in this scenario. The detect threshold will keep the false alarm rate below the 0.1%. CAZAC is used as the preamble sequence; GCL [2] may be another choice. In receiver, the received sequence will correlate with all possible local preambles sequence in the search window. The preamble can be as the referent signals for message demodulation. The message is derived from a random sequence of BPSK symbols and packed into the random access burst. For message bit, the simplest repeated coding is used.
Simulation parameters are summarized in Table 1. 

Table 1: Simulation parameters

	Transmission BW
	1.25 MHz

	Carrier frequency
	2 GHz

	FFT Size
	128

	Total Number of used subcarrier
	75

	Message bit repeated factor
	15

	Length of CAZAC sequences
	75

	Number of preamble symbols per 0.5 msec burst
	4

	Channel Model
	AWGN

	Number of TX/RX antennas
	1/2


The probabilities of loss detection rate of preamble and performance of message demodulation are shown in Figure 3. SNR is used, not Es/N0, and the two have some certain relation to be translated mutually. 
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Figure 3 probabilities of loss detection rate& BLER of message

Under the example scheme, from Figure 3, it is obvious that the required SNR of message demodulation and the required SNR of preamble detection is not comparable as the message information bit can’t get adequate process gain. However, more gain is given, less information bit can be transmitted. For this example, 10 bits are available in 0.5ms burst as two OFDM symbols used for message. Targeting to the comparable performance, the repeated factor may be increased to 75, and only 2 bits are available in 0.5ms burst.

Table 2: Message average rate on 1.25 MHz BW
	Message bit repeated factor
	Information bits in one symbol
	Average bps

	5
	15
	211k

	15
	5
	70.5k

	25
	3
	42k

	75
	1
	14k


Note: Average kbps is based the assumption that the message is taken by all six symbol in 0.5ms

 For the one-part preamble in conjunction with message, the take of message information is possible, but the occupation of message is very little due to the limit of burst time. So the selection message content must be cautious. As this, the long RRC signalings for access can’t be inserted into burst obviously.

3. Conclusion

In this contribution, the advantage and risk of two kinds of random access scheme on non-synchronization scenario are compared; also the possibility of one-part transmission and the average transmitting rate of message are analyzed by the simple numerical result.

Preamble in conjunction with message transmission may provide faster access time though the procedure optimization, but the total amount of available bit for message is limited. 
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