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Introduction

Joint Predistortion (JP) has been introduced last year at the ETSI UMTS L1 meeting at Bocholt. It’s purpose is to reduce base band complexity in the UE. The proposal has been discussed several times within ETSI. Finally it was included in XX.14 as a possible TDD option and in XX.18 as a study item.

In order to reinitiate the discussion on JP and to provide relevant information to non-ETSI delegates, this paper summarises the most important information on JP. More detailed information can be found in the ETSI documents listed below.

Tdoc
Title
Contents

Tdoc SMG2 UMTS-L1 82/98
Joint Predistortion: a Proposal to Allow for Low Cost UMTS TDD Mode Terminals
JP principle, first performance results (raw bit error rates), JP mathematics

Tdoc SMG2 UMTS-L1 205/98
Mixed Use of Joint Predistortion and Joint Detection in the UTRA TDD Mode
Concept for mixing JP and JD in one system

Tdoc SMG2 UMTS-L1 244/98
BER Performance of Joint Predistortion Compared to Joint Detection in the UTRA TDD Mode – V.2
Performance results: dependence of raw bit error rates on frame structure and mobile velocity

Tdoc SMG2 UMTS-L1 328/98
Resource Allocation in Joint Predistortion Systems
Basic rules for JP resource allocation, imposed data rate limitations

Tdoc SMG2 UMTS-L1 360/98
BER performance of Joint Predistortion compared to Joint Detection in TDD - new results
Performance results: coded bit error rates, dependence on frame structure and mobile velocity

Tdoc SMG2 UMTS-L1 553/98
Joint Predistortion Detection Complexity
Comparison of JP detection complexity with JD and low cost MMSE-BLE-SD complexity

Tdoc SMG2 UMTS-L1 2x99-80
Joint Predistortion Peak to Average Ratios
Peak to average ratios with and without JP

Principle

The purpose of JP is to reduce the base band complexity of UEs operating in the TDD mode. The TDD system concept heavily relies on advanced and complex receiver techniques, such as Joint Detection (JD). The main idea of JP is to shift the JD complexity from the UEs to the BTS. Figure 1 compares the JD approach with the JP approach. In figure 1a inter symbol interference and multiple access interference are eliminated by JD in the receiving UE. In figure 1b the elimination is done in the transmitting BTS. With JP, base band complexity is increased in the BTS’s modulator, but reduced in all UEs’ demodulators.
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Fig.1a: TDD down link with joint detection.
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Fig.1b: TDD down link with joint predistortion.
In order to eliminate interferences caused by the mobile channel, JP requires channel knowledge at the transmitter, i.e. BTS. Since in the TDD mode down link (DL) and up link (UL) channels are the same, the DL channel can be estimated by measuring the UL channel at the BTS. Figure 2 shows the corresponding JP-timing.
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Fig.2: JP-timing.

Areas of Application

Application of JP is restricted by two requirements:

· The DL channel impulse responses must be known at the BTS. 

· No common channels can be jointly predistorted. Only dedicated channels may be predistorted.

In the TDD mode DL and UL channel impulse responses are the same. So UL channel estimation yields the required DL channel impulse responses at the BTS. Unfortunately UL and DL transmission are separated in time such that the UL channel estimates do not exactly represent the DL channels if they are varying. Therefore proper JP operation is restricted to low mobile velocities ( up to about 40km/h).

In summary JP may be applied only at low velocities for transmitting dedicated channels. Nevertheless it may be used in the UTRA TDD mode by

· Transmitting common channels without JP using Rake reception or JD. 

· Switching dedicated channel transmission between JP and normal spreading depending on the mobiles’ velocities.

Using JP in this way will reduce the average base band complexity in the UEs, i.e. it will reduce battery consumption. Furthermore JP will increase maximum possible DL data rates at low velocities compared to JD data rates which are more restricted by limited UE processing power.

Conclusions

This paper summarizes information on JP. In short, JP reduces base band complexity of TDD mode terminals. Although JP application is restricted to dedicated channels at low mobile velocities, it is capable of reducing battery consumption on average.
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