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1 Introduction
It was agreed in last meeting from [1] as following.
Summary for normal demod tests under fading condition:
· General test scope 

· Remove TM1 CA test. TM1 CA tests are skipped.

· FFS for TM3+CA tests.

· Introduce new requirements with 4Rx on TM4 for bw 5~20MHz

· Introduce new requirements for TM9 for both 2Rx and 4Rx for 5~20MHz 

· The detailed simulation assumptions will be decided later after this meeting by email discussions.

In this contribution we propose further test scope and applicability rule for normal demod and CSI tests for 4Rx CA WI in Rel-14.

2 Normal demod tests for 4Rx CA
The general test structure is proposed in draft CR from [2] following the agreements. There are 2 open issues left for the normal demodulation 1 and 2 layers tests for CA. The first thing is the TM3 test. The second one is the applicability rule.
After some background checking it seems TM3 is still most commonly used in overall networks and for CA the same situation would stay. So we would like to propose to also take TM3 to follow the general approach to define proper test cases for 4Rx CA as the other TM4 and TM9 tests.

Proposal 1: Take TM3 to follow the general approach to define proper test cases for 4Rx CA as the other TM4 and TM9 tests.
The test structure is proposed in [2] for the normal demod tests with 1 and 2 layers tests to allow the mixture case of 4Rx band and 2Rx band within any CA configuration. But to be noted the existing 2Rx CA tests are following the applicability rule of taking the maximum bandwidth combinations from all supported CA configurations. This is fine regarding testing the feature of CA with 2Rx. But when it comes to 4Rx CA condition with most likely the UEs taken as supporting most CA configurations as mixture of 2Rx bands and 4Rx bands such maximum bandwidth applicability rule has the flaw of down prioritize the 4Rx bands. For example, if a UE supports 20+20+20MHz as the maximum bandwidth combination but as all 2Rx bands and also supports 20+20+10MHz with the 10MHz as a 4Rx band then such maximum bandwidth combination is not really testing the 4Rx CA. 

Another example is with maximum number of supported CCs as 3 CCs, if a UE supports 20+20+20MHz as the maximum bandwidth combination but as all 2Rx bands and also supports 5+5+5MHz with all bands as 4Rx band then from testing the 4Rx CA functionality point of view it’s more important to prioritize the 4Rx bands than the maximum aggregation bandwidth combination. 
Observation 1: For normal demod tests the applicability rule of using maximum aggregation bandwidth combinations has the flaw of down prioritize 4Rx band hence decreases the importance of testing 4Rx CA feature.

Proposal 2: Priortize 4Rx band over the maximum aggregated bandwidth combinations. Define applicability rule following the maximum supported number of 4Rx band CCs within any supported CA/DC configuration.
3 CSI tests for 4Rx CA
The existing CQI CA tests covers 2Rx tests with up to 5 CCs and from Rel-13 WI the methodology to test the legacy CA tests with mixture of 2Rx bands 4Rx bands have been decided from approved CR in [2] as following.
9.1.1.4.2
Applicability rule and antenna connection for CA tests with 2Rx

All tests specified in 9.6 with 2Rx with CA and TDD-FDD CA are tested with 4 Rx capable UEs by connecting all 4Rx with data source from system simulator with the following change on the power level in the test configurations listed in Table 9.1.1.4.2-1. 

Table 9.1.1.4.2-1: Power level for 4Rx capable UE to verify CA tests with 2Rx
	Number of CCs
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	2
	PCell
	-88

	
	SCell
	-95

	3,4
	PCell
	-85

	
	SCell1
	-92

	
	SCell2, SCell3
	-99

	5
	PCell
	-85

	
	SCell1
	-92

	
	SCell2, SCell3, SCell4
	-99


Within the CA configuration if any of the PCell and/or the SCells is a 2Rx supported RF band, keep the same power level listed in Table 9.1.1.4.2-1. Within the CA configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, configure the power level [3] dB smaller than the number listed in Table 9.1.1.4.2-1. Same requirements specified with 2Rx should be applied.

Same applicability rules defined in 9.1.1.2, 9.1.1.2A for CA and TDD-FDD CA applied for different CA configurations and bandwidth combination sets should be applied for 4 Rx capable UEs.

With the above methodology for legacy 2Rx CA tests it still serves the purpose for the new Rel-14 WI on CA CQI tests with 4Rx so the same methodology from from Rel-13 to apply 7dB difference between PCell and SCell and apply 3dB less power level on any 4Rx band for 4Rx CA WI CQI tests could still be reused here in Rel-14.
Proposal 3: Reuse the same methodology from Rel-13 to apply 7dB difference between PCell and SCell and apply 3dB less power level on any 4Rx band for 4Rx CA WI CQI tests.
The test structure is to follow the same methodology of testing legacy 2Rx tests but the applicability rule here should be different than the 2Rx CA tests in order to prioritize the 4Rx band instead of the maximum bandwidth combination.
Proposal 4: The applicability rule for CA CQI tests should follow the normal demodulation tests CA tests applicability rule in Rel-14 instead of the legacy CA 2Rx tests applicability rule.
4 Legacy single carrier and CA tests

As the test scope of 4Rx CA is not covering all single carrier 2Rx test or all CA 2Rx tests the legacy tests should still follow the existing applicability rule defined for 2Rx from previous release.

Proposal 5: All single carrier 2Rx test or all CA 2Rx tests the legacy tests without 4Rx extensions should still follow the existing applicability rule defined for 2Rx from previous release.

5 Conclusion

Proposal 1: Take TM3 to follow the general approach to define proper test cases for 4Rx CA as the other TM4 and TM9 tests.
Observation 1: For normal demod tests the applicability rule of using maximum aggregation bandwidth combinations has the flaw of down prioritize 4Rx band hence decreases the importance of testing 4Rx CA feature.

Proposal 2: Priortize 4Rx band over the maximum aggregated bandwidth combinations. Define applicability rule following the maximum supported number of 4Rx band CCs within any supported CA/DC configuration.
Proposal 1: Reuse the existing methodology to use single carrier requirement applied to each CC within all the different CA bandwidth combinations for 4Rx normal demod CA tests, e.g. TM1, TM3, TM4. 
Proposal 2: New 4Rx tests should be defined with 1.4, 3, 5, 10, 15, 20MHz as single carrier tests. 
Proposal 3: Reuse the same methodology from Rel-13 to apply 7dB difference between PCell and SCell and apply 3dB less power level on any 4Rx band for 4Rx CA WI CQI tests.
Proposal 4: The applicability rule for CA CQI tests should follow the normal demodulation tests CA tests applicability rule in Rel-14 instead of the legacy CA 2Rx tests applicability rule.
Proposal 5: All single carrier 2Rx test or all CA 2Rx tests the legacy tests without 4Rx extensions should still follow the existing applicability rule defined for 2Rx from previous release.
Table 1 Summary of applicability rule for normal demod and CSI tests

	Test type
	Priority
	Applicability rule

	Normal demod tests with 1 and 2 layers
	4Rx band then maximum bandwidth
	Take the maximum number of supported 4Rx band CCs within any supported CA/DC configuration then the maximum bandwidth combination

	CSI tests
	4Rx band then maximum bandwidth
	Take the maximum supported number of 4Rx band CCs within any supported CA/DC configuration

	Legacy tests not covered by 4Rx
	-
	Same as previous releases
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