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1 Background
The issue of BS transmitter configuration for RX tests was discussed extensively in last RAN4 meeting [1-5]. Based on the way forward agreed in RAN4 Bucherest meeting, the following was agreed:

1. Core requirements should be met with TX on.

2. Representative receiver test(s) with TX on should be specified, e.g. reference sensitivity test.

2. Other test to be considered.

At Athens meeting, both ALU and Huawei provided the discussion paper analyzing the need of more tests (with TX on) and some of the testing practicalities/ complexities that would prevent the realization of desired testing objectives. In particular, 
1. REFSENS test has considered the TX leakage effect. Theoretical analysis of cross modulation shows that TX on has little effect on the RX blocking test result. 

2. The receiver linearity can be guaranteed by the current RX intermodulation test.

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

4. The calibration of the complicated measure set-up is time consuming, and the TX path heating will affect the calibration accuracy. 

Given the fact that tests may not be needed or may not lead to the outcome we want to achieve as stated above, we agree more discussion is needed.

In addition to the above discussion, one more important factor needs to be considered. To decide on what tests are meaningful and effective in preventing any undesirable issues occurring in the field, it would be very useful for proponent companies to show if there is indeed some real and concrete issue that is observed in current BSs including those deployed or to be deployed. As is well known, operators can always impose additional tests on BSs, so any change in standards should be aimed to address a common issue or problem. In other words, any changes in the current testing requirements should be well justified. 
In this contribution, we provide some further considerations on what additional tests could be needed, assuming the need and issue are identified.
2 Discussion
The noise generated by transmitter leakage or the cross modulation/intermodulation products fallen into the RX signal band caused by the TX leakage and interference signal degrade the RX sensitivity. The REFSENS degradation level is related with two factors. One is the duplexer rejection, including both the TX to RX rejection and RX to TX rejection. The other one is the receiver linearity. Since these factors are implementation specific, any additional tests to be imposed can help guarantee reasonable RX performance with different transmitter configurations, i.e. TX on or off. 
As agreed in way forward [6], reference sensitivity should be tested with the transmitter on from Rel-10. One purpose of this test requirement is to ensure that the noise generated by the transmitter in the receiver band is not overly large. Duplexer TX to RX rejection is also tested by this requirement indirectly. The remaining issue is whether all other RX requirements need to be tested with TX ON.
One opinion is that all requirements based on the reference sensitivity level should be tested with the transmitter on. As analyzed in [1], the adjacent interference signal modulated with the transmitter leakage can cause cross modulation noise, which may degrade the REFSENSE. ACS interference signal is a near end blocking signal, however, as we know, ACS requirement has been deleted from MSR specification due to its less influence. That’s one good example to show that not all RX requirements need to be tested with TX ON. 
If we are to impose tests for typical and representative RX requirements, which requirements should be considered representative with TX ON? 
1. The RX intermodulation requirement is used to verify the linearity of the receiver. This requirement could be tested only with the receiver.  

2. Then the duplexer RX to TX rejection is the only remaining factor to be verified by an appropriate test. For this purpose, blocking test is a candidate test requirement with TX ON.
As for blocking, there are both in-band blocking and out-of-band blocking requirements. For some operating bands, the intermodulation products caused by the in-band blocking signal may not fall into the wanted signal band. As suggested in [5], for out-of-band blocking, transmitter shall be ON for the CW interfering signal frequencies causing a third order intermodulation product with the own transmitter signal that falls into the receiver channel under test. Therefore, it is yet to be decided either in-band blocking or out-of-band blocking represents the worst and most representative case for the blocking test with TX ON. Furthermore, the TX configurations (i.e. carrier configurations, output power, etc.) should consider the practical deployment scenarios. It is worth noting that the current blocking signal power is decided as a result of 0.01% probability from the system simulation CDF curve. 
It can be seen from the above discussion that it is not a simple decision to turn on or off the transmitter for RX tests. The tests should be the tradeoff between ensuring reasonable performance and measurement complexity. 
3 Conclusion
In summary, before deciding which RX requirements should be tested with TX ON, RAN4 should study the following aspects as a way forward:
· it would be very useful for proponent companies to show if there is indeed some real and concrete issue that is observed in current BSs including those deployed or to be deployed and that is not currently covered in testing. This would help RAN4 design additional testing in a more focused and effective way.
· What are the worst cases of the RX tests considering TX effect?
· Which TX configurations should be used for the RX tests, since different RX requirements may use different TX configurations?
· Should the TX configurations be band agnostic or band specific?
· How to minimize the PIM effect introduced by the additional auxiliary devices considering TX ON. It is preferred to leave this issue to the currently discussed PIM SI so it can be studied systematically.
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