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1 Introduction

This document describes the frame structure and the structure of the available burst types defined in TDD Low Chip Rate Option in order to provide an overview of basic physical layer characteristics. In addition it addresses the higher layers. More detailed information on the physical layer can be found in TR 25.928; more information on the higher layers of the radio protocol can be found in TR 25.834.

2 Proposal

It is proposed to discuss and include the following text proposal into the section 4 ‘Overview of the TDD Low Chip Rate Option’ of the proposed technical report 25.937 for UTRA TDD Low Chip Rate Option Iub/Iur protocol aspects.

4
Overview of the TDD low chip rate option

4.1
Physical layer

4.1.1
General

This section contains some basic information about frame and burst structure of physical layer of TDD low chip rate option. More information on physical layer characteristics of TDD low chip rate option can be found in [25928] .

4.1.2
Frame structure 

For low chip rate option, the frame length is 10ms and the 10ms frame is divided into 2 sub-frames of 5ms. The frame structure for each sub-frame in the 10ms frame length is the same. The frame structure for each sub-frame is shown in Figure 1.
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Figure 1    Structure of the sub-frame for TDD low chip rate option

Tsn (n from 0 to 6): the nth normal time slot, 864 chips duration;

DwPTS: downlink pilot time slot, 96 chips duration;

UpPTS: uplink pilot time slot, 160 chips duration;

GP: main guard period for TDD operation, 96 chips duration;

In Figure 1, the total number of normal traffic time slots for uplink and downlink is 7, and the length for each normal time slot is 864 chips duration. Among the 7 normal traffic time slots, Ts0 is always allocated as downlink while Ts1 is always allocated as uplink. The time slots for the uplink and the downlink are separated by a switching point.  Between the downlink time slots and uplink time slots, the special period is the switching point to separate the uplink and downlink. In each sub-frame of 5ms for low chip rate option, there are two switching points (uplink to downlink and vice versa). The proposed frame structure has taken some new technologies into consideration, both the smart antenna (beam forming) technology and the uplink synchronisation will be well supported.

4.1.3
Burst Types

In correspondence to the frame structure described above, the burst structures for Tsn, DwPTS and UpPTS are proposed. The burst structure for normal time slot (Tsn) is described in Figure 2.
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Figure 2 Burst structure for normal traffic time slot

The structure for DwPTS and UpPTS is described in Figure 3 and Figure 4.
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Figure 3 Structure for DwPTS                      

Figure 4 Structure for UpPTS

In Figure 2, the data symbols in each side of the midamble are 352 chips. The TPC bits for power control, the TFCI bits and the additional uplink synchronization bits (synchronization shift) are included in the Data symbols fields of the burst if they are needed. The amount of TFCI bits used is depending on the service and the details for TFCI, synchronization shift and TPC bits should be provided later with service mapping. For the power control symbols, the uplink synchronization control symbols and the TFCI the symbols around the midamble are used.

The GP field in Figure 2 for each time slot is used for protection between time slots to avoid the long delay multi-path interference. It should be noted that the GP of the TS0 together with the guard period in DwPTS is 48 chips long which is different with other normal guard period of 16 chips between time slots. This ‘super long’ guard period can be used to avoid the interference between the last normal downlink time slot and the downlink synchronization pilot burst. Otherwise, the interference to the last downlink time slot from the strong powered pilot will be serious to the traffic; and vice versa, the interference to the downlink pilot burst from the last downlink time slot will decrease the performance on downlink synchronization and cell search. Note that if the UEs serving Node B is far away and the UE makes handover measurements it will receive the beginning of the DwPTS of a close by Node B inside these 48 chip. 48 chip corresponds to 11 km difference in distance to the Node B. If the other Node B is more distant to the serving Node B, big guard period can be used for receiving the DwPTS of the handover candidate Node B.

    In DwPTS and UpPTS, the content of SYNC and SYNC1 field are used for downlink and uplink pilot. The GP fields are used to separate the downlink (uplink) pilot from the normal downlink (uplink) time slot. 

It should be pointed out that the uplink synchronization burst (SYNC1) is not followed by a RACH immediately. First the UL synchronization burst UpPTS is sent by the UE. This UpPTS is used for Node B to determine the received power level and the received timing. Second, the Node B transmits timing and power control information to the UE using the FPACH (one burst message) within the next 4 frames. Then the P-RACH is transmitted. Both FPACH and P-RACH are carrying single burst messages transmitted on a normal traffic time slot (see Fig. 2). 

4.2
Transport Channel and higher layer differences compared to TDD-high

For details on the higher layers of the radio protocol of the low-chip-rate TDD option see [25834].

For example there are differences with the RACH access procedure, compared to TDD-high.

DSCH and USCH details may be different.

4.3
Other key features of low-chip-rate TDD

Uplink synchronisation.

Smart antenna, and baton handover.

� EINBETTEN Word.Picture.8  ���





� EINBETTEN Word.Picture.8  ���





� EINBETTEN Word.Picture.8  ���





� EINBETTEN Word.Picture.8  ���








3GPP


[image: image5.wmf]UpPTS

(160chip

s

)

Subframe 

5ms (

6400chip

)

T

s

0

Ts1

1.28Mchip/s

 

Ts4

Ts2

Ts3

Ts5

Ts6

Dw

PTS

(

96

chip

s

)

G

P

 

(

96

chip

s

)

Switching Point

Switching Point

[image: image6.wmf]Data symbols

352chips

Midamble

144 chips

Data symbols

352 chips

GP

16

CP

675 µs

[image: image7.wmf]75us

GP(32chips)

SYNC(64chips)

[image: image8.wmf]SYNC1(128chips)

GP(32chips)

125us

_1014204636.doc


125us







GP(32chips)







SYNC1(128chips)












_1014204698.doc


SYNC(64chips)







GP(32chips)







75us












_1015414374.doc


 Ts4







1.28Mchip/s







GP (96chips)







Ts1







Ts0







DwPTS



(96chips)







Ts6







Ts5







Subframe 5ms (6400chip)







UpPTS



(160chips)







Ts3







Ts2







Switching Point







Switching Point












_1009111507.doc


675 µs







CP







16







GP







352 chips







Data symbols







144 chips







Midamble







352chips







Data symbols












