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1.
Introduction

At RAN4#72bis in Singapore, R4-146208 [1] requested feedback from test equipment vendors on the practical limitations of RRM test equipment complexity for increased UE carrier monitoring. This Tdoc provides Anritsu’s response.
2.
Requirements of existing RRM Test cases
2.1 E-UTRA
We note that in TS 36.133 [2], the basic inter-frequency RRM test cases such as A.8.3.1 and A.8.3.4 have two carriers, one for the serving cell frequency and one for neighbour cell frequency. Similarly, inter-RAT tests have one carrier for the serving cell RAT and one carrier for the target RAT.
There are also tests for Monitoring of Multiple Layers, such as A.8.11.1, which has three carriers: one for the serving cell frequency and two for neighbour cells on two other frequencies, both of which should be reported.
The requirement for 3 E-UTRA carrier frequencies in RRM tests is therefore already established. We also note that although the existing core requirement in TS 36.133 [1] clause 4.2.2.9 requires the UE to monitor an intra-frequency carrier and up to 3 E-UTRA inter-frequency carriers, test coverage with a serving cell and only 2 physically transmitted inter-frequency carriers has been considered adequate.
The proposed idle mode requirement in R4-145404 [5] is for the UE to monitor an intra-frequency carrier and up to 8 E-UTRA inter-frequency carriers, and the ongoing discussions for connected state are based on the same number of carriers. R4-146208 [1] section 2 suggests a test where the a UE may be configured to measure 8 frequency layers, and the test equipment changes the operating frequency of the neighbour cells in different time phases of the test case to ensure that the UE is monitoring all 8 frequency layers:
	
	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8

	Cell 1 (serving cell)
	EARFCN1
	EARFCN1
	EARFCN1
	EARFCN1
	EARFCN1
	EARFCN1
	EARFCN1
	EARFCN1

	Cell 2 operating frequency
	EARFCN2
	EARFCN3
	EARFCN4
	EARFCN5
	EARFCN6
	EARFCN7
	EARFCN8
	EARFCN8

	Cell 3 operating frequency
	EARFCN6
	EARFCN7
	EARFCN8
	EARFCN9
	EARFCN2
	EARFCN3
	EARFCN4
	EARFCN5


Anritsu believes this would be a good way to design a test for UE supporting Increased Monitoring, because it allows a test to be run using existing Test system configurations.   
2.2 UTRA
We note that in TS 25.133 [3], there is a test case A.8.2B.1 (Event triggered reporting using enhanced inter-frequency measurements without compressed mode) which has three UTRA carriers. As with E-UTRA, the requirement for 3 carrier frequencies in RRM tests is already established, and for a UE supporting Increased Monitoring a similar test method can be used where the UE is configured to measure 8 frequency layers, and the test equipment changes the frequency of the neighbour cells in different time phases of the test case.
2.3 Inter-RAT
In both TS 36.133 and TS 25.133 there are inter-RAT tests with 3 carriers in various RAT combinations:

· In TS 36.133, Test A.8.11.3 has two E-UTRA frequencies and one UTRA frequency. An UTRA cell and an E-UTRA cell should both be reported. 
· In TS 25.133, Test A.8.7.1 has two UTRA frequencies and one E-UTRA frequency. An UTRA cell and an E-UTRA cell should both be reported.
Assuming that a UE supporting Increased Monitoring has been tested when configured to measure 8 frequency layers within each RAT, it is not clear whether there would be a significant benefit in test coverage by increasing the number of frequency layers further for inter-RAT tests. This aspect should be discussed further when the overall IncMon test coverage is considered.  
3.
Antenna configuration
As with most existing RRM tests, it is recommended to use 1x2 Antenna configuration, to avoid an unnecessarily large number of transmitters or fading channels.

4.
Recommendations
· Aim to keep E-UTRA tests within a limit of 3 carriers, using time-switching if necessary
· Aim to keep UTRA tests within a limit of 3 carriers, using time-switching if necessary
· Aim to keep Inter-RAT tests within 2 carriers on the “home RAT”, and 1 carrier on the target RAT.
· Use 1x2 Antenna configuration.
The above recommendations aim to minimise the complexity of the equipment to test UEs supporting Increased Monitoring whilst giving good test coverage, and reduce the test development time.
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