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__________________________________________________________________________
Introduction

The requirements for receiver blocking and intermodulation were identified as BS class dependent parameters. In the following the requirements for the local area BS are derived.

Discussion

1) Blocking characteristics

The blocking characteristics defined in TR25.104 and TR25.105 for the wide area BS assume a power level of –40 dBm for the interfering signal. This value was obtained from simulations performed with 33(dBm data terminals [1]. As was pointed in this paper, the interfering signal level is 3 dB below the MCL (33 dBm – 70 dBm = -37 dBm). 

Local area BSs will be applied in small cells, therefore a maximum power level of 24(dBm is considered for the UE. Taking into account a MCL of 45 dB according to TR(25.952 and assuming the same principle is valid for the local area BS leads to an interference signal level of (24(dBm (24 dBm – 45 dBm – 3dB = (24(dBm).
For the wanted signal, the power level at the minimum offset of 10 MHz can be calculated from the second adjacent channel selectivity (ACS2). Taking into account that the ACLR2 of the UE is only 43 dB, a value of 53 dB is sufficient for the local area BS and leaves room for future improvements on the terminal side. Assuming a noise figure of 9 dB for the local area BS, the level of the wanted signal can be calculated to

Level of wanted signal relative to sensitivity [dB] =
level of interfering signal [dBm]


- thermal noise [dBm]


- noise figure [dB]


- ACS2 [dB]


 = 22 dB  

That means the wanted signal has to be 22 dB above sensitivity. Such a high wanted signal level is only applicable to an interference limited scenario. That means the interference level in the network is significantly above the effective noise (noise floor including receiver noise figure). This is usually the case in scenarios with a high user density.  

We think that the blocking requirement should also cover the noise limited (coverage limited) scenario. This scenario assumes a low user density. Therefore, the power level for the wanted signal is chosen and the corresponding interference signal is calculated. For the wanted signal, a power level of 6 dB above sensitivity is proposed. The level of the interfering level can be calculated to

Level of interfering signal [dB] = level of wanted signal relative to sensitivity [dBm]


+ thermal noise [dBm]


+ noise figure [dB]


+ ACS2 [dB]


 = -40 dBm

where again a value of 53 dB is assumed for ACS2.

The noise limited scenario is the more stringent requirement for the implementation. Therefore, it is proposed that the requirements for this scenario are tested. 

Out of band blocking:

For the out-of-band blocking, the same values as for the wide area BS are proposed for the interference signal level and the wanted signal level, because the level of the interference signal is rather independent of the MCL. E.g. the interference level are partly the same for UE and wide area BS.

2) Intermodulation characteristics

Receiver intermodulation can occur when two large interfering signals with a particular frequency relationship are applied to a BS receiver. Two large interfering signals at the same time occur less frequently than a single interfering signal. Please note that the single interference situation is covered by the receiver blocking requirement.

Due to the lower probability of two large interfering signals, the power level of the interfering signals for the intermodulation requirement should be lower with respect to the blocking requirement. For the wide area BS, the level of the interfering signals are 8(dB lower compared to the single interference situation (blocking requirement). The same relative values are proposed for the local area BS. That means the two interfering signals have a power level 8(dB below the value for the single interfering signal scenario and the wanted signal has the same power level as for the single interfering signal scenario. Again, it is proposed to only test for the noise limited case.   

Conclusion

The blocking and intermodulation requirements can be tested under the assumption of either an interference limited scenario or a noise limited scenario. It is proposed that both requirements are tested under the assumption of a noise limited scenario, because this scenario will stress the receiver.

A text proposal for TR(25.952 is attached below.
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7.1.8 Blocking characteristics

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of  the adjacent channels. The blocking performance shall apply at all frequencies as specified in the tables below, using a 1MHz step size.

The static reference performance as specified in clause 7.1.5.1 should be met  with a wanted and an interfering signal coupled to BS antenna input using the following parameters.

Table 7.x(a): Blocking requirements for operating bands defined in 5.2(a)

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

1 – 1880 MHz,

1980 – 1990 MHz, 

2045 – 12750 MHz
-15 dBm
<REFSENS> + 6 dB
(
CW carrier

Table 7.x(b) : Blocking requirements for operating bands defined in 5.2(b)

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

1850 – 1990 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

1830 – 1850 MHz,

1990 – 2010 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

1 – 1830 MHz,

2010 – 12750 MHz
-15 dBm
<REFSENS> + 6 dB
(
CW carrier

Table 7.x(c) : Blocking requirements for operating bands defined in 5.2(c)

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

1910 – 1930 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

1890 – 1910 MHz,

1930 – 1950 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

1 – 1890 MHz,

1950 – 12750 MHz
-15 dBm
<REFSENS> + 6 dB
(
CW carrier

7.1.9 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 7.1.5.1 should be met when the following signals are coupled to BS antenna input.

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

· Two interfering signals with the following parameters. 

Table 7.5 : Intermodulation requirement

Interfering Signal Level
Offset
Type of Interfering Signal

- 48 dBm
10 MHz
CW signal

- 48 dBm
20 MHz
WCDMA signal with one code
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