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1. Introduction
Synchronous random access procedure might be used when UE experienced a long time silence, eg hundreds of  ms to several seconds but the uplink synchronization is still considered not lost. The aim of synchronous RACH procedure is to reduce the latency. Contention based access might be used for this purpose. In [1], we proposed a synchronous RACH transmission scheme for LTE uplink.  In this contribution, we consider a TDD scenario and extend the scheme to both generic TDD and alternative TDD frame structure.

2. Synchronous RACH for TDD
The principle of the scheme is to use block-wise spreading in time domain and localized FDMA in the frequency domain. In case of TDD-G the block-wise spreading (e.g, Hadamard) can be applied e.g., for the 4 middle LBs of the sub-frame. Spreading factor equals to four in this arrangement. On the other hand in case of TDD-L, block-wise spreading will utilize circuilate shifted CAZAC code and apply to the 6 middle LBs of the sub-frame. Hence the spreading factor is 6 in case of TDD-L. The spreading is used on top of DFT-S-OFDMA transmission scheme [2]. Figure 1 is the block diagram for TDD-G case. the LB#1 and LB#6 of the sub-frame are used for pilot transmission together with SB1 and SB2. Figure 2 is the block diagram for TDD-G case and LB#1 and LB#8 of the sub-frame are used for pilot transmission together with SB1 and SB2.
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Figure 1 Block diagram of block-wise spreading and localized FDMA for generic TDD
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For both TDD-G and TDD-L, 12 orthgonal pilots will be defined using two SB plus two LBs using FDM plus CDM, hence 12 orthogonal resources will also be defined for data transmission. Each orthogonal resource is able to transmit 24 bits given QPSK and ½ is the assumption for modulation and coding. 
3. Conclusions
In this paper we have discussed the requirements and multiplexing options related to the synchronized RACH. We have proposed combination of FDM and CDM with block wise spreading to meet the requirements of synchronous RACH: 
· For generic TDD frame structure, we propose to use hadamard spreading with SF 4 and localized FDMA
· For alternative TDD frame structure, we propose to use CAZAC spreading with SF 6 and localized FDMA.
· Within one sub frame, both generic TDD and alternative TDD are able to offer 12 orthgonal resources and both are able to convey 24 bits with QPSK and ½ coding rate
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Figure � SEQ Figure \* ARABIC �2� Block diagram of block-wise spreading and localized FDMA for alternative TDD.













































































































































































































































































































































































