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1. Introduction
CA work items with different bandwidths were approved in [1],[2]. Based on the proposed schedule, the core part should be completed by December with one plenary cycle extension for the performance part. These WIs contain bandwidth combinations introduced for the first time (10MHz+5MHz and 10MHz+3MHz). In this paper we briefly discuss the challenges related to the performance part of these WIs.
2. Discussion
The WIs for CA in Bands 23 [1] and 27 [2] are defining 2 sets of bandwidth combination for the first time: 10MHz+5MHz and 10MHz+3MHz. As these bandwidth combinations have not been discussed previously, there are no RRM or demodulation tests defined. Hence, in order to finalize the performance part of the WIs and be able to test UEs for conformance, performance tests for these channel bandwidths have to be defined. In the following sections we briefly discuss the impact of defining these tests for RRM (36.133) and demodulation (36.101).
2.1. RRM
RRM requirements in TS 36.133 are defined to cover all the defined channel bandwidths, however, the test cases that verify these requirements are defined only for certain bandwidths, mainly 10MHz as this is supported by most frequency bands. In order to limit the number of tests for CA, the RRM tests were initially defined only for 10MHz+10MHz as this channel bandwidth combination is widely supported. When CA combinations that supported only 20MHz+20MHz were introduced, the CA RRM tests were defined for this channel combination. Consequently, with the introduction of 10MHz+5MHz and 10MHz+3MHz, the test cases have to be re-defined.
For CA there are 8 RRM tests currently defined, these would have to be re-defined for the newly introduced bandwidth combinations. A complete list of the test cases is included in the Annex. It should also be pointed out that new RMC and OCNG patterns have to be defined at least for 3MHz. For the 5MHz channel, the RMC and OCNG defined during the Band 31 work item can most likely be re-used.

For the 20MHz+20MHz case all the tests were re-defined separately. This approach has the benefit of simplicity and ease of test definition in RAN5, however, it lacks scalability when other bandwidth combinations are needed. It should be discussed whether this is the best approach for the current WIs, or defining separate single carrier tests together with rules for combining them would be better. For example, the 3MHz test cases could be defined separately and combined with existing 10MHz tests to create 10MHz+3MHz tests. This approach would allow the simple creation of e.g. 3MHz+5MHz or 5MHz+15MHz test cases in the future, however, the rules for combining the test cases and adjustments to the signal levels would have to be carefully analyzed. 
A total of 16 RRM test cases and some additional channels have to be defined to finalize the two CA WIs.
2.2. Demodulation/CSI
Limited number of demodulation and CSI test cases are defined for CA for functional verification while UE’s performance is mainly verified in single carrier test. Demodulation and CSI test cases are listed in the Annex. For newly introduced CA configuration in band 23 and band 27, soft buffer management test is irrelevant due to small bandwidth. Also, power imbalance test is not necessary since this test is applicable only to intraband contiguous CA. We can define sustained data rate test but further analysis is required regarding necessity of such test. 
Similar to RRM tests, normal demodulation and CQI test for CA are defined for 10MHz+10MHz and 20MHz+20MHz since these bandwidth combinations are supported by all existing CA configurations. With the introduction of CA in band 23 and 27 that do not support either 10MHz+10MHz or 20MHz+20MHz, we should define similar tests for 10MHz+5MHz and 10MHz+3MHz. Also, we can investigate alternative solution to define single carrier test for 5MHz and 3MHz and combine them with 10MHz test to create tests for 10MHz+5MHz and 10MHz+3MHz. 
3. Conclusion
In this paper we briefly discussed the impact of the new channel bandwidth combinations on the performance part of RAN4 specifications. For the RRM part, a total of 16 test cases (8 for each WI) and some measurement channels (RMC and OCNG for 3MHz) have to be defined. For demodulation and CSI, 3 normal demodulation tests and 1 CQI test need to be defined. 
While the work is expected to be straightforward, the amount of work is quite significant.
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Annex

CA RRM Test Cases:

· CA Measurement procedures (A. 8.16)
· FDD/TDD Event triggered reprting under deactivated Scell in non-DRX
· FDD-FDD/TDD-TDD even triggered reporting on deactivated SCell with PCell interruption in non-DRX
· RSTD Measurements for CA (A.8.17)
· FDD/TDD RSTD measurement reporting delay test case
· Inter-freq/RAT in CA mode
· E-UTRAN FDD-FDD/TDD-TDD inter-freq event triggered reporting under fading propagation conditions in asynchronous cells
· E-UTRAN FDD- UTRAN FDD event triggered reporting under fading
· E-UTRAN TDD to UTRAN TDD cell search under fading
· FDD/TDD RSRP for CA (A.9.1.6/A.9.1.7)
· Measurement accuracy test case
· FDD/TDD RSRQ for CA (A.9.2.5/A.9.2.6)
· Measurement accuracy test case
· FDD/TDD RSTD for CA (A.9.8.5/A.9.8.6)
· Measurement accuracy test case
CA Demodulation Test Cases:

· Normal demodulation test (
· TM1 test (8.2.1.1, 8.2.2.1)
· TM3 test (8.2.1.3.1, 8.2.2.3.1)
· TM4 test (8.2.1.4.3, 8.2.2.4.3)
· soft buffer management test (8.2.1.3.1, 8.2.2.3.1)
· power imbalance test (8.2.1.7, 8.2.2.7)
· sustained data rate test (8.7.1, 8.7.2)
CA CSI Test Cases:

· CA CQI test (9.6.1.1, 9.6.1.2)
1
2

