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1. Introduction

According to the results from E-mail Reflector discussion, it is agreed that sequence used to generate transmitted random access preamble waveforms should satisfy some correlation properties, such as good auto-correlation enabling accurate timing estimation, and zero cross-correlation aiming at good detection probability while maintaining low false alarm rate. Moreover, low power de-rating should be also considered. 
,  It’s observed that GCL sequence serves our end very well by means of satisfying above correlation requirements. Hereinafter, a new design of GCL sequence application in random access pre-amble waveform for LCR TDD frame structure based E-UTRA TDD is proposed. And in the following text, E-UTRA TDD represents the option providing co-existence with LCR UTRA TDD specially.
2. UpPTS structure design
Basically in this contribution, non-synchronized UpPTS structure for E-UTRA TDD is proposed. 
UpPCHs in uplink synchronisation time slot are used for transmission of uplink synchronisation signature signals (see in Figure 1). Duration of UpPTS is 125us,and the last 25 us is used for Guard Time, yielding a 100us net length of signature signal. Each signature signal is constituted of 3 identical signature blocks and each block is size of 33.33us. 
Basically GCL sequence yields optimum cross-correlation property given that sequence length is in prime number. In terms of uplink transmission parameter, as found in [5] for E-UTRA TDD, these 33.33us signature blocks are treated identically to those short blocks in data field.
Table 1. Parameters for Uplink Transmission Scheme using BW efficiency of ~90%

	Spectrum Allocation
(MHz)
	Sub-frame duration
(ms)
	Long block size
((s/#of occupied subcarriers /samples*2)
	Short block size
((s/#of occupied subcarriers /samples)
	CP duration
((s/samples *1)


	20
	0.5
	66.67/1200/2048
	33.33/600/1024
	(4.13/127) ( 7,

(4.39/135) ( 1*

	15
	0.5
	66.67/900/1536
	33.33/450/768
	(4.12/95) ( 7,

(4.47/103) ( 1*

	10
	0.5
	66.67/600/1024
	33.33/300/512
	(4.1/63) ( 7,

(4.62/71) ( 1*

	5
	0.5
	66.67/300/512
	33.33/150/256
	(4.04/31) ( 7,

(5.08/39) ( 1*

	2.5
	0.5


	66.67/150/256
	33.33/75/128
	(3.91/15) ( 7,

(5.99/23) ( 1*

	1.25
	0.5
	66.67/75/128
	33.33/38/64
	(3.65/7) ( 7,

(7.81/15) ( 1*1


Hereby we recommend to use 37-bit length GCL sequence for E-UTRA TDD(LCR TDD based) with 1.25M or 1.6M Hz(a bandwidth co-existing 1.6MHz LCR UTRA TDD carrier) bandwidth. Furthermore, w.r.t. bandwidth exceeding 2.5MHz, a unanimous 2.5MHz random access preamble bandwidth is recommended, i.e. with fixed 73-bit length GCL sequences.
Nevertheless, surplus bandwidth in UpPTS becomes outstanding in particular when system bandwidth goes high. And co-existence between GCL sequence/subcarrier and other uplink data subcarriers is FFS in large bandwidth scenario.
Once the UE initiates a random access, it may rely on its intended service class and traffic property to select one UpPCH yet meanwhile comply with system bandwidth requirement. The signature sequence is modulated by SC-FDMA as described in [2] to construct a signature block. 
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3. Non-synchronized random access procedure 
In [5] , two approaches of random access procedure are considered,  Approach #1 and Approach #2 which are respectively one-step and two-step random access procedure. For co-existing with LCR-TDD frame structure, Approach #2 shown in Figure 3 is supported. 
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Figure 3. Random access procedural description of approach #2
4 Performance of signature sequence
In this section, link performance of signature sequence is investigated. 
Simulation assumption is provided in Table 2. And in this context, GCL sequence is constructed by DFT-S-OFDM as described in [2].Particularly, shifting window detector is adopted at Node B with 33.33us window size. When signature signal reacheseNode B, it combines three signature block replicas in time domain. In particular the effect of correlation threshold on error detection rate (EDR) and false alarm rate (FAR) is addressed in AWGN and TU channel as given in Figure 4 and Figure 5 respectively.
                                                       Table 2   Simulation assumption 

	Parameter
	Assumption

	System Bandwidths
	5 MHz

	UpPCH bandwidth
	2.5MHz

	Signature sequence
	GCL sequence

	Number of Signature sequence
	20

	Number of UE 
	8

	Channel Model
	AWGN, TUVEHA ?( 120 km/h)

	Antenna Configuration
	Tx=1, Rx=2
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Figure 4  Error Detection Rate and False Alarm Rate of GCL signature sequence for AWGN Channel
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Figure 5  Error Detection Rate and False Alarm Rate of GCL signature sequence for TU Channel ,UE speed =120km/h

5. Conclusion 
In this contribution, a new UpPTS structure based on LCR-TDD frame structure is proposed. In uplink signature sequence perspective, GCL sequence is highly recommended due to its good auto-correlation and cross-correlation properties. And the choice is further reinforced by EDR and FAR performance simulation results in the latter part of this contribution. Hereby we propose to adopt this non-synchronised random access scheme for E-UTRA TDD providing co-existence to LCR UTRA TDD.
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Figure 1  UpPTS structure for LCR-TDD based E-UTRA frame structure
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Figure 2  Example of  UpPCH structure ( 5MHz)






































