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1.
Introduction

The potential issues on Passive Intermodulation (PIM) for Multi-Standard Radio (MSR) non-contiguous (NC) Base Station (BS) were discussed in the previous RAN4 meetings [1,2]. It seems from the discussion on the PIM issue that there may be different interpretations on whether the BS transmitter shall be ON for the receiver tests specified in the standards.
In this paper, we discuss how different interpretations can be arrived from the current specifications, and propose a possible way forward to clarify this in the standards. Here we focus on the paired bands (FDD) operation, as it is clear that for unpaired band (TDD) operation the BS transmitter is OFF in the receiving subframes during the receiver tests.
2.
Discussion
2.1
Transmitter shall be ON?

It is currently stated in Section 7.1 of TS 25.104, 25.141, 36.104 and 37.104 [3-6], Section 4.5.2 of TS 36.141 [7], and Section 4.10.2 of TS 37.141 [8]:
<Start of extraction>

Unless otherwise stated, all tests in this clause shall be performed at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions.
<End of extraction>

Hence it can be interpreted that the BS transmitter shall be ON during the receiver tests as the transmitter is ON in normal operating conditions.
2.2
Transmitter shall be OFF?

On the other hand, we can only find in the Receiver Spurious Emissions test of the test specifications (Section 7.7 of TS 25.141 and 36.141, Section 7.6 of TS 37.141) where it is explicitly stated that both transmitter and receiver are ON during the test, and the BS transmit signal during test is clearly specified:
<Extraction from TS 25.141>

The spurious emission power is the power of the emissions generated or amplified in a receiver that appears at the BS antenna connector. The requirements apply to all BS with separate RX and TX antenna port. The test shall be performed when both TX and RX are on with the TX port terminated.
…

3)
Start BS transmission with channel configuration as specified in the table 6.1 and 6.2 (Test model 1) at Pmax.
<Extraction from TS 36.141>

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. The test shall be performed when both TX and RX are on, with the TX port terminated.
…
1)
 Start BS transmission according to E-TM 1.1 at Pmax.
<Extraction from TS 37.141>

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated.
…
2)
Start BS transmission according to the applicable test configuration in 4.8 at Pmax.

<End of extraction>

For all other receiver tests (e.g. Reference Sensitivity, Blocking, Internodulation), there is no explicit statement in the test specifications (TS 25.141, 36.141 and 37.141) that the transmitter shall be ON for the tests. And more importantly, the BS transmit signals during the tests are not specified, and thus the BS may only transmit the minimum signal in normal operating conditions (e.g. the control channels only) at the minimum power. Hence it can be interpreted that the BS transmitter may be OFF during the receiver tests.
2.3
Possible way forward

It can be seen from the above discussion that two opposite interpretations can be arrived from the current specifications. And from the RAN4 discussion on the PIM issue, it seems that different BS vendors may have used different interpretations to perform the BS receiver tests. Since this issue exists in the specifications for a long time (back to R99), and enormous number of BS receiver have been tested using both of the opposite interpretations, it would be difficult to agree on an interpretation that require all affected BS (those tested with the opposite interpretation) to be re-tested.

Considering the BS that passed the receiver tests with the transmitter ON should obviously passed the tests with the transmitter OFF. In order to avoid the need to re-test all affected BS, we propose to clarify in Rel-10 that the BS transmitter may be OFF during the receiver tests. Note that the word ‘may’ means this is allowed but not mandated, so that the BS transmitter may still be ON according to the BS vendor’s preference. On the other hand, we can consider in Rel-11 whether some (existing or new) representative receiver tests (e.g. Reference Sensitivity) shall be explicitly specified to be tested with BS transmitter ON, and clearly specify what signals shall be transmitted by the BS in these tests.
3.
Conclusions

In this paper, 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. In order to avoid the need to re-test all affected BS, we propose to clarify in Rel-10 that the BS transmitter may be OFF during the receiver tests, and consider in Rel-11 whether some (existing or new) representative receiver tests (e.g. Reference Sensitivity) shall be explicitly specified to be tested with BS transmitter ON using the clearly specified signals.
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