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Introduction

  This paper give a general description of the physical layer in the low chip rate TDD option.

Conclusion

It’s proposed to include the following text in TR25.928

---------------------------------- changes to TR25.928 begin -------------------------------------

[Description:]

Most of the physical character of the low chip rate TDD option is same as the high chip rate TDD option. But it still exists some little difference between these two mode basically due to the different operation frequency bandwidth. Here it give some general description of the physical layer in low chip rate TDD option. 

[Rationale:]
6    Physical layer - General description

6.1     General description of Layer 1

6.1.1 
 General Protocol Architecture

Radio interface which is prescribed by this paper means the Uu point between User Equipment (UE) and network. The radio interface is composed of Layers 1, 2 and 3. Layer 1 is based on low chip rate TDD option technology and the Layer-1 specification is described in the clauses of 25.928. Layers 2 and 3 of the radio interface are described in the TS 25.300 and 25.400 series, respectively.
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Figure 1: Radio interface protocol architecture around the physical layer
Figure 1 shows the low chip rate TDD radio interface protocol architecture around the physical layer (Layer 1). The physical layer interfaces the Medium Access Control (MAC) sub-layer of Layer 2 and the Radio Resource Control (RRC) Layer of Layer 3. The circles between different layer/sub-layers indicate Service Access Points (SAPs). The physical layer offers different Transport channels to MAC. A transport channel is characterized by how the information is transferred over the radio interface. MAC offers different Logical channels to the Radio Link Control (RLC) sub-layer of Layer 2. A logical channel is characterized by the type of information transferred. Physical channels are defined in the physical layer. In the low chip rate TDD option the physical channels is characterized by the code, frequency and timeslot. The physical layer is controlled by RRC.

6.1.2

Service provided to higher layers

The physical layer offers data transport services to higher layers. The access to these services is through the use of transport channels via the MAC sub-layer. The physical layer is expected to perform the following functions in order to provide the data transport service. See also TS 25.302:
-
-
Error detection on transport channels and indication to higher layers.
-
FEC encoding/decoding of transport channels.
-
Multiplexing of transport channels and demultiplexing of coded composite transport channels (CCTrCHs).

-
Rate matching of coded transport channels to physical channels.

-
Mapping of coded composite transport channels on physical channels.

-
Power weighting and combining of physical channels.

-
Modulation and spreading/demodulation and despreading of physical channels.

-
Frequency and time (chip, bit, slot, frame) synchronisation.

-
Radio characteristics measurements including FER, SIR, Interference Power, etc., and indication to higher layers.
-
power control.

· beamforming

· synchronisation shift control

-
RF processing. (Note: RF processing is defined in TS 25.100 series).
When network elements (UEs and network) provide compatible service bearers (for example support a speech bearer) they should be assured of successful interworking. Moreover, different implementation options of the same (optional) feature would lead to incompatibility between UE and network. Therefore, this shall be avoided.

4.2

General description of Layer 1

4.2.1

Multiple Access

The access scheme is Direct-Sequence Code Division Multiple Access (DS-CDMA) with information spread over approximately 1.6 MHz bandwidth, thus also often denoted as low chip rate TDD option due that nature. TDD is a duplex method whereby uplink and downlink transmissions are carried over same radio frequency by using synchronised time intervals. In the TDD, time slots in a physical channel are divided into transmission and reception part.  Information on uplink and downlink are transmitted reciprocally.

In low chip rate TDD there is TDMA component in the multiple access in addition to DS-CDMA. Thus the multiple access has been also often denoted as TDMA/CDMA due added TDMA nature.

A 10 ms radio frame is divided into 2 sub-frames of 5ms. The frame structure (e.g. switching points) for each sub-frame in the 10ms frame length is the same. The sub-frame is divided into 7 traffic slots (864 chip/slot at the chip rate 1.28 Mcps) as described in subclause 7.2.1 ‘Frame Structure’ and 3 timeslots with special functionality. A physical channel is therefore defined as a code (or number of codes) and additionally in TDD mode the sequence of time slots completes the definition of a physical channel. A physical channel uses the respective code always in the both sub-frames of a radio frame. 

The information rate of the channel varies with the symbol rate being derived from the 1.28 Mcps chip rate, the spreading factor and the modulation mode. Spreading factors are from 16 to 1 for TDD uplink and downlink. 

Furthermore, relaying between nodes can be used by means of Opportunity Driven Multiple Access (ODMA) in TDD mode.

4.2.2

Channel coding and interleaving

For the channel coding in low chip rate TDD three options are supported:

-
Convolutional coding.
-
Turbo coding.
-
No channel coding.

-
Channel coding selection is indicated by higher layers. In order to randomise transmission errors, bit interleaving is performed further.
4.2.3

Modulation and spreading

The ordinary modulation scheme is QPSK. 8PSK is only for 2M service mapping under in-door environment. Pulse shaping is Root Raise Cosine with =0.22.

With CDMA nature the spreading (& scrambling) process is closely associated with modulation. In high chip rate option different families of spreading codes are used to spread the signal:

-
For separating channels from same source, channelisation codes derived with the code tree structure as given in spreading and modulation chapter are used.

-
For separating different cells the following solutions are supported:

-

TDD mode: the SYNC sequences, SYNC1 sequences, basic midamble and the scrambling codes with the length 16 used as defined in TS 25.223.

-
For separating different UEs the following code families are defined:

-

TDD mode: codes with period of 16 chips, midamble codes  and SYNC1 sequences

4.2.4

Physical layer procedures

There are several physical layer procedures involved with low chip rate TDD operation. Such procedures covered by physical layer description are:

1)
The power control, for low chip rate TDD mode close loop control in both uplink and  downlink.
2)
Cell search operation.
3) Uplink synchronisation for low chip rate TDD mode.

4) Random access / hand over

5) Beamforming

4.2.5

Physical layer measurements

Radio characteristics including FER, SIR, Interference power, etc., are measured and reported to higher layers and network. Such measurements are:

1)
Handover measurements for handover within UTRA. Specific features being determined in addition to the relative strength of the cell.

2)
The measurement procedures for preparation for handover to GSM900/GSM1800.

3)
The measurement procedures for UE before random access process.
4)
The measurement procedures for Dynamic Channel Allocation (DCA) of TDD mode.
[Explanation difference:]


Most of the physical characters of the low chip rate TDD option are same as the high chip rate TDD option. But due to the different operation frequency band width and some other different implementation consideration such as power control method, uplink synchronization, there still exist some difference and all these difference will be discussed in the main part of TR25.928. 

---------------------------------- changes to TR25.928 end -------------------------------------
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