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1.
Introduction

In TS 36.521-3, the requirements for RRM Carrier Aggregation test cases for 4RX UEs are defined as follows.
---- TS36.521-3 v14.3.0 --------------------------------------------
3A.4.1.1
Introduction

All tests in sections 4 to 9 are specified for UEs supporting either category 0 (1RX) or 2RX. In this section, the antenna connection method for applying 2RX tests to UEs supporting 4RX antenna ports is specified. No tests cases are currently specified in section 4-9 which are applicable only to 4RX antenna ports, so 4RX capable UEs are always tested by reusing tests which were originally specified for 2RX UEs.

<skipped>

3A.4.1.2.2
Carrier aggregation and Dual connectivity tests

All carrier aggregation and dual connectivity tests are performed using the antenna connection in section 3A.4.1.2.3 for the PCell antenna connection if the PCell is on a band where 2RX is supported or the antenna connection in 3A.4.1.2.4 for the PCell antenna connection if the PCell is on a band where 4RX is supported.

All carrier aggregation and dual connectivity tests are performed using the antenna connection in section 3A.4.1.2.3 for the SCell or PSCell antenna connection if an SCell or PSCell is on band where 2RX is supported or the testing procedure in 3A.4.1.2.4 for the SCell or PSCell antenna connection if an SCell or PSCell is on a band where 4RX is supported.

<skipped>

3A.4.1.2.4
Antenna connection for bands where 4RX is supported

For bands where 4RX is supported, all 4 Rx are connected with data source from system simulator. The system simulator shall provide independent noise and fading (low correlation) for each antenna port. Except for the modifications to radio link monitoring thresholds described in sections 3A.4.1.2.1 and 3A.4.1.2.2, no test parameters or requirements are modified.
--------------------------------------------

From the test requirements point of view, this is a simple extension to the legacy 2RX Carrier Aggregation RRM test cases. However, it requires duplicating the HW resources in the test equipment. Furthermore, as the 4RX capability is independent for every band, it opens up an exploding number of combinations of 2RX and 4RX carrier aggregation configurations, all of which need to be supported by the test equipment. A quick example for 2CA (the most trivial case): 
	# for CA_XA-YA
	Band X (PCC)
	Band Y (SCC)

	1
	2RX
	2RX

	2
	4RX
	4RX

	3
	4RX
	2RX

	4
	2RX
	4RX


It can be proved that the number of combinations grows exponentially as 2n, being n the number of component carriers. That means, 8 combinations for 3CC, 16 combinations for 4CC and 32 combinations for 5CC.
In this paper, an alternative approach to test RRM CA test cases with 4RX UEs is proposed.
2.
Analysis of RRM Carrier Aggregation test cases
RRM Carrier Aggregation test cases have normally a PCC, one/several SCC and one/several neighbour Cells to the SCC(s). Increasing the Carrier Aggregation order is done by just added a new SCC or a new pair SCC + neighbour. In some cases, the purpose of the SCC cells is just to complete the required number of carriers, but they are not directly under test. 

Taking as example the test “Activation and Deactivation of Unknown SCell in Non-DRX”: this test is formed by a PCC, an unknown SCC and 1-3 known SCC(s). The test evaluation is based on the correctly detecting the unknown SCC during the activation and CSI reports for that cell and ACK/NACK. The other 1-3 SCells are activated and deactivated and contribute to the complexity of the test, but the UE is not requested to send any specific report on them.

Observation 1: for Activation/Deactivation of Unkown SCell, 4RX would only be required for the PCC and the unknown SCC under test. For the 1-3 known SCells, the test equipment could provide 2RX signal without influencing the test results.
Following Observation 1, the test equipment complexity could be significantly reduced. The HW resources compared to the legacy test are no longer doubled: for 3CC, it will require 66% more HW resources than legacy, for 4CC, 50%, and 40% for 5CC. The number of combinations stays fixed as 4 (as all further carriers are always only 2RX).

However, in other test cases (for instance, RSRP accuracy), all cells are under test and none of them can be simplified to 2RX. Hence, a detailed case-by-case analysis is required.
3. Conclusion
The purpose of this paper is to share the concerns about the high test equipment complexity of RRM 4RX Carrier Aggregation test cases: 
· Hardware resources need to be doubled with respect to the legacy test

· The number of possible combinations increased with 2n, being n the number of component carriers.

It has also been shown, that for some test cases these requirements could be simplified by providing only 2RX signal for cells that are not affecting the test result. However, other test cases cannot be simplified.
Proposal 1: do a case-by-case analysis of all the different RRM CA scenarios. Whenever possible, reduce the test complexity by applying a similar reasoning as in Observation 1.
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