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1 Introduction
The current RRM test cases to verify CA related RRM requirements are defined in TS 36.133 for 10 MHz channel BW of PCell and SCell. In this paper, we discuss how to address the CA tests for CA configurations which don’t support l0 MHz channel BW on each CC.

2 Limitation of Current CA RRM Tests with 10 MHz

Currently several CA configurations don’t support 10 MHz channel BW for PCell and SCell. Instead there are CA configurations supporting at least 10 MHz channel BW on both PCell and SCell or other CA confgurations supporting at least 20 MHz channel BW on both PCell and SCell. CA RRM requirements and tests are defined for PCell and one SCell. 

Therefore in the last RAN4 meeting it was proposed to define RRM test cases for CA with 20 MHz channel BW for both PCell and SCell [1]. The introduction of these tests will ensure to verify that a UE supporting any of the CA configurations already defined or being defined (i.e. covered by approved WIs) is able to meet the RRM tests. 
3 Analysis of CA RRM Tests for Other Channel BWs
In RAN4#64bis it was acknowleged that either new tests are introduced or current tests are modified to ensure that all CA capable UE are tested for CA RRM tests. 
One suggestion was to modify the current CA RRM tests to make them flexible enough or bandwidth independent. For example one possibility could be to introduce a scaling factor which can scale the signal levels (e.g. Io levels) by the channel BW in the existing CA RRM tests. The apparent advantage of the scaling approach is that additional work on RRM tests will not be needed in RAN4 to verify any future CA configurations regardless of the supported channel BWs on PCell and SCell. However, we believe there are a number of complications with the scaling approach:

· The actual signal levels used in the tests will not be clearly visible in the RRM test, which is inconvenient and is likely to lead to more mistakes and inconsistencies in the specification and also between RAN4 and RAN5 specifications. Further, the requirements are function of levels e.g. RSRP accuracy depends upon Ês/Iot and Io. Therefore this may make it unclear what level of requirements is verified. 
· RAN5 will have to set the exact levels based on the scaling factor. That would introduce more work in RAN5. Therefore overall work in RAN4-5 is not reduced or not significantly reduced. 
· The biggest concern is the risk of lack of clarity in tests.

· The mapping of RMC/OCNG pattern to a particular test may also be a source of confusion (see below).

Another limitation is that the scaling or BW independent approach cannot be used for scaling the RRM test configuration such as reference measurement channel (RMC) and OCNG patterns used in the tests. In other words, it is not possible to scale the RMC and OCNG pattern with channel BW. That is why RAN4 has defined separate RMC and OCNG patterns for different channel BWs for which the RRM tests are defined. So, even if scaling of signal levels by channel BW is introduced in tests, RAN4 will still have to define new RMC and OCNG patterns for new channel BWs. The mapping of new RMC/OCNG pattern for a given BW to a test case can also lead to confusion unless stated explicitly. The reason is that there are already multiple OCNG patterns for the same channel BW and in future may be even more OCNG patterns for the same channel BW. It is therefore important that RAN4 clearly states in each test in PCell and SCell the applicable OCNG patterns.  
4 Work Required for CA RRM Tests with 20 MHz Channel BW
The CA RRM tests with 20 MHz channel BW per CC will in principle be very similar to the existing CA RRM tests i.e. for 10 MHz channel BW per CC. The following main differences are forseen:
· Signal levels (e.g. Io), which are BW dependent, will be different.
· New OCNG patterns for 20 MHz for both FDD and TDD need to be defined.
· New reference measurement channels (RMC) for 20 MHz with single transmit antenna

5 Summary of Proposals
Based on the discussion in section 3 we feel it is better to define new set of tests for 20 MHz. Therefore we propose the following way forward:
· All CA tests currently defined for 10 MHz per CC are also developed for 20 MHz per CC for both FDD and TDD; they are introduced in release 10.

· The RRM tests should not be linked to any particular type of CA. Rather CA capable UE should pass the CA tests according to its BW capability.
· CA capable UE supporting more than one BW set (e.g. 10 MHz per CC and also 20 MHz per CC) is tested only according to one of its supported BW set. This could be captured as note in TS 36.133.  
· RAN4 agrees on CA RRM test case list (i.e. for 20 MHz channel per CC) in this meeting. 
A list of RRM tests for 20 MHz is provided in [2].
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