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1 Introduction

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. When the type of interfering signal is WCDMA, minimum offset of it is 10 MHz. In case of Narrowband blocking interfering signal is GMSK modulated. Minimum offset of it is 2.7 MHz for operating band II and 2.8 MHz for operating band III. [1]

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. Interfering signal offsets are 10 MHz and 20 MHz in case of WCDMA. Offsets are 3.5 MHz and 5.9 MHz in case of narrowband interferer (GMSK modulated). [1]

In case of multiple carrier receivers, the receiver processing bandwith is wider than 5 MHz and specification can be interpreted ambiguously. 
2 Discussion

If the BS receiver has e.g. a 10 MHz processing bandwidth which can contain two WCDMA carriers, the interpretation of the specification is not straight forward. 

In the transmitter we have a similar situation. It is no use to meet the spectrum emission mask in the adjacent channel if we have an own transmitter operating there. Nevertheless if we declare the transmitter supports two carriers, its spectral emissions in that mode should be tested. That has been solved in the following way: The spectral emission mask is measured for one carrier. Additionally we have the ACLR and spurious emissions, which are measured for N carriers and frequency offsets specified "below the first or above the last carrier frequency used".

Similarly we could make a clarification to the receiver blocking and intermodulation specifications. Blocking and intermodulation are caused by mobiles operating in another network. Mobiles in the same network do not cause such problems, because their levels are low. It should not be necessary to test blocking and intermodulation at frequencies where there cannot be another network. 

For the receiver side the following things needs clarification e.g. for the case of a 10 MHz dual-carrier receiver:

1. When carrying out the acceptance test for single-carrier mode, are we allowed to tune the receiver such that the wanted channel is in the center of the processing bandwidth? Tuned this way the receiver can actually only receive a single carrier. TS 25.141 clause 4.8 seems to suggest that we are not allowed to do this and the wanted signal should be in the lower or upper 5 MHz half of our processing band.

2. Although BS receiver supports 2 carriers, it might be sold to an operator who may deploy only a single carrier. In that case we could center this carrier in the 10 MHz processing bandwidth in order to minimise the total interference from the adjacent carriers. Does this mean that we also need to carry out the receiver conformance tests in this single-carrier mode?

3. When we test this as a dual-carrier receiver and our wanted signal is in one half of the processing bandwidth, the other half of the bandwidth is obviously intended for the other WCDMA carrier owned by the same operator. Do we need to carry out the Narrowband blocking and intermodulation tests with interferers in the unused half of our processing bandwidth?

Similar considerations apply for receivers with larger than 10 MHz processing bandwidth.As a motivation we can take a look at some examples:

Case 1: A dual-carrier receiver for band II has a processing bandwidth of 10 MHz. An operator has a WCDMA network running at 1852.5 MHz and 1857.5 MHz. The receiver is tuned to the band from 1850 to 1860 MHz. For network performance it is not required to meet the narrow-band blocking and intermodulation specs for a wanted signal at 1852.5 MHz when the interference is in the band from 1855 to 1860 MHz. However, for a wanted signal at 1857.5 MHz it is necessary to meet the narrow-band blocking and intermodulation specs when the interference is in the band from 1860 to 1865 MHz.
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Figure 1. A dual-carrier receiver for Band II. Two WCDMA carriers. GSM interferer in adjacent band.

Case 2: A dual-carrier receiver for band II has a processing bandwidth of 10 MHz. An operator has a WCDMA network running at 1852.5 MHz and there is a GSM network between 1855 and 1860 MHz. This time it is necessary to meet the narrow-band blocking and intermodulation specs for a wanted signal at 1852.5 MHz when the interference is in the band between 1855 and 1860 MHz. However, for this case it is possible to tune the receiver to the band from 1847.5 MHz to 1857.5 MHz, so that the GMSK interferer in the intermodulation test is outside the receiver processing bandwidth.
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Figure 2. A dual-carrier receiver for Band II. One WCDMA carrier. GSM interferer in adjacent band.

Case 3: A triple-carrier receiver for band I has a processing bandwidth of 15 MHz. An operator has a WCDMA network running at 1922.6 MHz, 1927.6 MHz and 1932.6 MHz. The receiver is tuned to the band from 1920 to 1935 MHz. For network performance it is not required to meet the blocking spec at an offset of +10 MHz for a wanted signal at 1922.6 MHz. However, it is necessary to meet the blocking spec at ±10 MHz offset for a wanted signal at 1927.6 MHz. For a wanted signal at 1932.6 MHz it is necessary to meet the blocking spec at +10 MHz offset, but not at -10 MHz offset.
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Figure 3. A triple-carrier receiver for Band I. Three WCDMA carriers. GSM interferer in adjacent band.

Case 4: A triple-carrier receiver for band I has a processing bandwidth of 15 MHz. An operator has a WCDMA network running at 1922.6 MHz and there is a WCDMA network of another operator above 1925 MHz. This time it is necessary to meet the blocking specs for a wanted signal at 1922.6 MHz. However, for this case it is possible to tune the receiver to the band from 1915 MHz to 1930 MHz, so that the blocker is outside the receiver processing bandwidth.
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Figure 4. A triple-carrier receiver for Band I. Other operator WCDMA carrier in adjacent band.

The above examples demonstrate that for a multi-carrier receiver blocking and intermodulation need to be tested in different ways, depending on how the wanted channel is situated in the receiver processing bandwidth and how many WCDMA carriers are actually used. Network performance does not require conformance to the blocking and intermodulation requirements at offset frequencies for which the interferers are within the actually used bandwidth. If the actually used bandwidth is narrower than the receiver processing bandwidth, the test may be done with the used frequency range centered in the receiver processing bandwidth, so that interferers are moved as much as possible to the edges or outside the processing bandwidth. For network performance it is not necessary that each carrier at each frequency meets the specifications at all offsets.
3  Conclusion

We propose to add a following sentence for the Blocking and Intermodulation sections of TS 25.104:

“For multiple carrier receivers only interference frequencies outside the actually used band of wanted signals are applicable.”
Same clarification are needed also in TS 25.141 [2]:

“In case of multiple carrier receivers only interfering signals outside the used bandwidth for wanted signals shall be applied. If the receiver supports multiple values of used bandwidth, see 4.8, it shall be tested in the modes of minumum used bandwidth and of maximum used bandwidth.”

In addition we propose to clarify selection of configuration in testing in sections 4.5 and 4.8. There we propose an additional sentence:

“In case of multiple carrier receivers the BS manufacturer shall specify the minimum and maximum values of used bandwidth. In case the used bandwidth is smaller than the receiver processing bandwidth the BS manufacturer shall specify how to place the used bandwidth inside the processing bandwidth.”

The change is aimed for Release 5 version of the specification. Actual CRs can be found in tdocs R4-030729 - R4-030732.
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