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1
Introduction
In this contribution we present measurement results on how WCDMA Rx blocking and inter-modulation performance is affected when UL signal is dual-carrier mode instead of single carrier mode.
2 Discussion


Measurement Set-up.

Measurement set-up presented in figure 1 was used in the tests. This kind of special measurement arrangement was required because of lack of UE which supports DC-HSUPA. 

In the test set-up an additional generator is used to replace the UE’s own Tx transmission. PA is disconnected from duplex-filter so that the UE’s real Tx transmission do not mix with the artificial Tx transmission coming from the generator. The real Tx transmission is routed directly to radio communications tester to be able to measure Rx performance.
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Figure 1 Measurement set-up

Frequency arrangements.

Test was performed in two phases and was done with REL-99 signals. In the first test run a single REL-99 signal was acting as a own Tx signal. In the second test run two REL-99 signals were used as an own Tx signal. See figure below.
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Figure 2 Measurement frequency arrangements
Both UL and DL signals were located in band II DL frequency range. The reason for this was that the generator producing the UL signal were not able to produce such a high output level that UE is required to send during the test. When both UL and DL signal were placed inside DL band the required generator output level was reduced by 45 dB which was assumed to be the duplex-filter attenuation.
Another way to do the test would have been to remove the duplex-filter and place the UL signal to the correct position at the UL band. It was considered that the removal of duplex-filter causes big uncertainty to test because RF IC input loading is changed. It is also know that cross-modulation effect is not very sensitive where exactly the own Tx signal is in frequency domain as long as the Tx level is correct.
A 45 MHz UL-DL separation was selected because it fits inside band II DL range and it is also same as band V UL-DL separation. Hence this measurement closely represents band V situation tested with band II receiver.
UL signal level in test 1 at UE antenna port was 24 dBm -4 dB-45 dB =-25 dBm. DL signal level was as defined for REL-99 signal tests in 25.101.
UL signal level in test 2 at UE antenna port was 24 dBm -4 dB-45 -3 dB =-28 dBm / per carrier. DL signal level was as defined for REL-99 signal tests in 25.101.
The reason why REL-99 blocking and intermodulation test cases were used instead of DC-HSDPA test cases was that those are extensively verified.
Results

Tests were performed such way that first blocker and DL signal levels were set as defined in 25.101 and UL signal coming from the generator was set as described above. Then it was searched how high the blocker level can be that the UE still meets the required performance level. 
Test was performed first with SC UL configuration and then with DC UL configuration. Then the difference tolerable blocker level was calculated. This result is listed in table 1. Positive sign in degradation means that with DC-mode that UE tolerated X dB less blocker.
For convenience also the simulated noise rise presented in [1] is listed. Measured results correlate quite well with the simulated ones except for the wideband intermodulation test case. 

One possible reason for this is that in simulation the power is calculated trough rectangular filter and the UE implementation uses RRC-filter. From the simulation plot in [1] for wideband intermodulation we can see that the noise power in concentrated into channel edge and hence is greatly removed by the RRC filter. This simulation result is plotted in figure 3 for convenience.
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Table 1 Test results
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Figure 3 wideband intermodulation simulation result taken from [1]
3
Conclusions

In this contribution were have presented measurement results which confirm that DL blocking and intermodulation performance is degraded when UL is in DC mode compared to SC mode, as was predicted in earlier contribution [1] presenting simulation results on the subject.
4
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