3GPP TSG-RAN WG4 (Radio) Meeting #60
R4-114666
Athens, Greece, 22 – 26 August 2011
Agenda Item:
6.1.2
Source: 
Alcatel-Lucent
Title: 
Further considerations on BS transmitter configuration for receiver tests
Document for:
Discussion
1.
Introduction

During RAN4#59AH, we have discussed how different interpretations can be arrived from the current specifications on whether the BS transmitter shall be ON / OFF during the receiver tests [1]. It was agreed to further discuss whether other receiver tests beside reference sensitivity level (which was already agreed) shall be tested with BS transmitter ON [2].

In this paper, we provide further considerations on the additional test cost, complexity, variation, and time, which will be incurred if all receiver tests shall be carried out with BS transmitter ON.
2.
Discussion
Below we list some points for consideration on the test cost, complexity, variation, and time for a BS receiver test setup with transmitter ON.
1.
The RF test setup requires many additional components.  These extra components could be costly (thousands of dollars each), and most are frequency dependant, so the cost needs repeating on each operating band.
-
Because of the very PIM issues that have opened this discussion [3, 4], the test components need to be of very good quality to minimize PIM generated in the test setup.  This makes them more costly.
-
In order not to overdrive the front end of the signal generators, the TX signal needs to be filtered out. This can be done with circulators, but they are not flat over large BWs, and they are known to generate PIM. Or this can be done with specialized RF filters, but these are very costly, and are very frequency dependant, so separate setups would need to be purchased and repeated for every operating band under test.

2.
The additional test components add additional loss to the test paths, which can lead to issues in setting the proper power levels in the signal generators.

3.
There is much additional variation that is added to the test path, and can lead to very different results.

-
This is due to the TX path heating up the components in the test setup. The change in heat can lead to varied test results, since the RF path calibrated with a network analyzer can change over time due to heating.

-
The more test components added in a test setup, the more the variability stacks up.

-
The more components added in the test setup, the more externally generated PIM can add to test result variations. 

4.
Lot of time would be spent on chasing false results due to PIM and variability that are generated in the more complex test setup.  Chasing these subtle effects can take weeks to resolve due to the fact the PIM are generated under high power conditions.

3.
Conclusions

In this paper, we have provided further considerations on the additional test cost, complexity, variation, and time, which will be incurred if all receiver tests shall be carried out with BS transmitter ON. In view of the potential drawbacks, we propose to consider more carefully the cost Vs benefit on mandating all BS receiver tests to be carried out with transmitter ON before making a decision on this subject. 
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