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1. Introduction

This paper proposes some additions and changes to the Radio Transmission and Reception Document TS 25.105 v1.2.0 for 3GPP. The aim of the proposal is to promote discussions and to help make progress in the area of Blocking characteristics, Spurious response and Intermodulation characteristic requirements for the BS receiver in TDD mode.

It is also the intention of this paper to get harmonized requirements between TDD and FDD for these topics. 

2. Discussion

Due to the allocation of TDD and FDD frequency bands a TDD and a FDD BS will be subject to the same interference levels with respect to blocking, spurious response and receiver intermodulation. TDD BS specification in clauses 7.5, 7.6 and 7.7 of TS 25.105 should therefore adopt the interfering signal levels in       TS 25.104 V2.1.0 clauses 7.6, 7.7 and 7.8. 

Following some explanations which will strengthen this statement: 

For the topic of the receiver inband blocking it is useful to relate to the simulation results for BS receiver blocking as it is treated in the Tdocs of Motorola [1], [2].

The simulation of Motorola are made under consideration of a FDD-FDD coexistence-scenario. The following  assumptions are made to use the results for a TDD-TDD-coexistence scenario:

1. Systems for FDD and TDD will be considered as equivalent with reference to the spectrum efficiency. 

2. The maximum output power for both systems  FDD and TDD is +33dBm. At the moment in the highest power class for TDD a level of +30 dBm is accepted.  

3. Spreading Factor SF for a speech communication:
SFTDD = 16
SFFDD = 128
This means after despreading there will be a greater interference power with a factor 8 for TDD compared to FDD.

4. Comparison of physical timeslots TS:
TSTDD = 1/16
TSFDD = 16/16 (continuous in time)
For the reason of the orthogonality in time for TDD there will be less interference power on an average with a factor 16 for TDD compared to FDD. 

5. First conclusion: From 3 and 4 follows an interfering signal level for TDD which is 3 dB [=10*log(16/8)] below the value for FDD. 

6. Second conclusion – Consideration of the bigger effect of TDD UE's close to the other base stations compared to FDD:
Because of the smaller spreading factor for TDD compared to FDD (see 3) UE's close to the other base stations have an especially big effect which will result in a higher variance. It is not simple to quantify this effect, but it can be assumed that the difference from point 5 will be compensated, so that an adoption of the same value for the interfering signal level of –40dBm for inband-blocking as at FDD should be justified.  


Frequency  bands for blocking: 

There are two TDD-bands:

The lower one, TDD1: 1900 – 1920 MHz

And the upper one, TDD2: 2010 – 2025 MHz

This two TDD-bands should be regarded as "in-band". 

A 20 MHz "transition band" is added on the left and right side of  TDD2 and on the left side of TDD1 for blocking with -40dBm maximum interference signal as in TS 25.104 V2.1.0 for FDD base stations. 

The FDD-uplink-band (1920 - 1980 MHz) is following on the right side of TDD1. It is useful to define also a maximum interference signal for this band of –40dBm.

For the topic of out of band blocking a blocking level of  –15 dBm is defined as for FDD systems following the Tdocs of Nokia. (4),(5) 

A definition for a static reference sensitivity signal is currently under evaluation and will be proposed in near 

future.

3. Text Proposal for TS 25.105

7.5

Blocking characteristics

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at is its assigned channel frequency in the presence of an unwanted  interferer on frequencies other than those of the spurious response or the adjacent channels; without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

The static reference performance as specified in clause 7.3.1 should be met when the following signals are applied to the receiver; with a wanted and an interfering signal coupled to BS antenna input using the following parameters.

· A wanted signal at the assigned channel frequency, 3 dB above the static reference level.

· An  interfering signal at [frequency(s)] offset from the nominal assigned channel below a  level of  [    ] dBm. 

< Editor The frequency range (in band/out of band) and level of the  interfering signal is an item for further study>

<The definition of the exemptions needs to be reconsidered, since it is unclear.>

Center Frequency of Interfering Signal
Interfering Signal Level
Wanted Signal Level
Minimum Offset of Interfering Signal
Type of Interfering Signal

1900 – 1920 MHz,

2010 – 2025 MHz


-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

1880 – 1900 MHz,

1990 – 2010 MHz,

2025 – 2045 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

1920 – 1980 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

<1880,

1980 – 1990 MHz, 

> 2045 MHz
-15 dBm
<REFSENS> + 6 dB
(
CW carrier

7.6

Spurious response 

Spurious response is a measure of the receiver’s ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the blocking limit is not met. 

The static reference performance as specified in clause 7.3.1 should be met when the following signals are applied to the receiver; with a wanted and an interfering signal coupled to BS antenna input using the following parameters.

· A wanted signal at the assigned channel frequency, 3 dB above the static reference level.

· A CW interfering signal below a level of  [    ] dBm.

· The number of allowed spurious responses is an item for further study.

Center Frequency of Interfering Signal
Wanted Signal Level
Interfering Signal Level
Type of Interfering Signal

< 1900, 

1920 < f < 2010,

> 2025 MHz 
<REFSENS> + 6 dB
-40 dBm
CW signal

7.7

Intermodulation characteristics

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. 

The static reference performance as specified in clause 7.3.1 should be met when the following signals are applied to the receiver;  coupled to BS antenna input.

· A wanted signal at the assigned channel frequency, 3 6 dB above the static reference level.

· A CW interfering signal at frequency [ 10 MHz] and a [CW] signal at frequency [ 20.1 MHz] with  a level of  [   ] dBm.

· Two interfering signals with the following parameters. 

Interfering Signal Level
Offset
Type of Interfering Signal

- 48 dBm
10 MHz
CW signal

- 48 dBm
20 MHz
WCDMA signal with one code

4. Abbreviations

BS

Base Station

FDD

Frequency Division Duplex

CW

Continuous Wave

REFSENS
Reference Sensitivity level


RF

Radio Frequency

SF

Spreading Factor

TDD

Time Division Duplex 

TS

Timeslot

UMTS

Universal Mobile Telecommunication System

UTRA

UMTS Terrestrial Radio Access

WCDMA
Wideband Code Division Multiple Access
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� The argumenation uses the older chip rate of 4.096 Mcps (instead of the new 3.86 Mcps) because this value are also used in the Motorola simulation. Therefore also 16 timeslots per frame (instead of the new 15 timeslots per frame) are considered.   
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