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1. Introduction

This paper proposes some additions and changes to the Radio Transmission and Reception Document TS 25.102 v1.3.0 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 UE receiver in TDD mode.

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

2. Discussion

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

2.1 10 MHz blocking requirement

From [3,6] the required interfering signal level can be calculated for FDD as
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This can be written also as
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ACS

Adjacent channel selectivity

ACLR
Adjacent channel leakage ratio

PG

Process Gain

NF

Noise figure

In the equations above, the Blocking level does not depend on FDD specific parameters, except ACS2. Based on the results from [4] the same ACLR and ACS values are found for TDD. 

Conclusio: The same interferer level for TDD can be proposed. 

2.2 Out of band blocking requirement


With the same argument as for FDD in [3] the adjacent frequency bands to the TDD bands should be specified. It's proposed that the same value what is defined for 15 MHz offset is used here, since front-end filters can't provide any additional protection in this frequency region.

The relevant frequency bands for the out of band blocking are calculated according to the specified frequency bands for FDD in [5].

2.3 Spurious response


Out of band blocking requirements have a number of exceptions, which are called spurious response frequencies. For these frequencies the in-band blocking level should apply: -44 dBm (the same as for FDD). This level is in line with the definition of the requirement in GSM [8]. 

In case of TDD the receiver and the transmitter are not enabled simultaneously, so there is no degradation because of the transmitter. In [7] more than 10 spurious frequencies were figured out for FDD (including the influence of the transmitter, but there was no calculation of possible 2nd IF or more complex higher order spurious mechanisms. To overcome these mechanism for TDD, even if the transmitter is not considered, more than the first proposed value of 10 exceptions are nessesary. To become harmonized with FDD the same value is proposed.

Conclusio: The same amount of exceptions as for FDD are proposed to specify, i.e. 24 exceptions.

2.4 Intermodulation characteristics

Using the interferer frequencies of the FDD case in TDD, there is only one difference to reconsider. Because of the smaller frequency bands for TDD the second interferer falls outside of the TDD bands. If the interferer frequencies are put closer to the assigned channel, the receiver selectivity will be tested instead of the intermodulation characteristics. On the other hand e.g. at 1920 MHz the FDD band is next to the TDD band, for which we can expect similar interference conditions. The TDD receiver should work with the same intermodulation performance as the FDD one. To consider also that it is a goal to build dual mode devices in an easier way.

Conclusio: To become harmonized with FDD the same interferer frequencies and levels are proposed.

3. Text Proposal for 7.6

7.6

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.

7.6.1
Minimum Requirement

The static reference performance as specified in section 7.3.1 should be met when the following signals are applied to the receiver;

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

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

The BER shall not exceed 0.001 for the parameters specified in table 1 and table 2. For table 2 up to 24 exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size.
Table 1: In-band blocking

Parameter
Offset
Offset
Unit

Wanted Signal Level
<REFSENS> + 3 dB
<REFSENS> + 3 dB
dBm/3.84 MHz

Unwanted Signal Level (modulated)
-56
-44
dBm/3.84 MHz

Blocking offset
10<(f-fo((15
(f-fo((15
MHz

Table 2: Out of band blocking

Parameter
Band 1
Band 2
Band 3
Unit

Wanted Signal Level
<REFSENS> + 3 dB
<REFSENS> + 3 dB
<REFSENS> + 3 dB
dBm/3.84  MHz

Unwanted Signal Level (CW)
-44
-30
-15
dBm

Blocking offset
1840 <f <1885

1935 <f <1995

2040 <f <2095


1815 <f <1840

2095 <f <2120
1< f <1815

2120< f <12750
MHz

Note: 
On frequency regions 1885 <f< 1900 MHz, 1920 <f< 1935 MHz, 1995 <f< 2010 MHz and 
2025<f< 2040 MHz, the appropriate in-band blocking or adjacent channel selectivity in section 7.5.1 shall be applied.

4. Text Proposal for 7.7

7.7 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. <only applies to out of band text required>

The static reference performance as specified in clause [  ] should be met when the following signals are applied to the receiver;

· 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.

7.7.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 3

Table 3: Spurious Response

Parameter
Level
Unit

Wanted Signal Level
<REFSENS> + 3 dB
dBm/3.84 MHz

Unwanted Signal Level (CW)
-44
dBm

fcw
Spurious response frequencies
MHz

5. Text Proposal for 7.8

7.8

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 receive 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. 

7.8.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in table 4.

Table 4: Receive intermodulation characteristics
Parameter
Level
Unit

Wanted Signal Level
<REFSENS> + 3 dB
dBm/3.84 MHz

Iouw1
-46
dBm

Iouw2
-46
dBm/3.84 MHz

Fuw1 (CW)
10
MHz

Fuw2 (Modulated)
20
MHz
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