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1 Introduction

The Rel-14 WI is approved in last plenary with the following performance objectives. 

· Specify performance requirements for the following deployment scenarios with multi-carriers up to 5 CCs with the same methodology by applying single carrier requirement to each carrier of multi-carrier scenarios: FDD/TDD CA, TDD-FDD CA and DC:

· Extend existing CA (including FDD/TDD CA, TDD-FDD CA, DC) tests from 2Rx to 4Rx

· Extend existing 2RX and/or 4RX tests with MMSE-IRC receiver from single carrier to CA (including FDD/TDD CA, TDD-FDD CA, DC)  
· Study to extend existing 4Rx with 3 and 4 layers tests from single carrier to CA (including FDD/TDD CA, TDD-FDD CA, DC)

· Study to extend existing 4Rx and 256QAM with 1 and 2 layers tests from single carrier to CA (including FDD/TDD CA, TDD-FDD CA, DC)

· Specify SDR tests to cover all applicable UE categories with combination of MIMO layers, number of carriers and CA (including FDD/TDD CA, TDD-FDD CA, DC) bandwidth combinations

· Specify applicability rule for CA (including FDD/TDD CA, TDD-FDD CA, DC) and SDR tests to ensure the test coverage for all 4Rx capable UEs.
In this contribution we discuss the applicability rules for all different type of performance tests including normal demod tests with 1/2 layers, IRC tests, 256QAM test with 1/2 layers, normal demod tests with 3/4 layers, SDR tests and CSI tests under 4Rx CA deployment conditions.
2 Normal demodulation tests 1/2 layers
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 1: 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.
The same princinple could be reused for IRC CA tests with the test structure proposed in [3].

Proposal 2: IRC CA test could follow the same applicability rule as normal demod tests by prioritizing the 4Rx band using the maximum supported number of 4Rx band CCs within any supported CA/DC config.

3  256QAM tests 1/2 layers

The test structure is proposed in [6] for the 256QAM with 1 and 2 layers CA tests and in princinple the 256QAM could follow the same applicability rule as normal demod tests by prioritizing the 4Rx band using the supported maximum number of 4Rx band CCs within any supported CA/DC config. But considering the UE complexity there could be less number of CCs with less number of aggregated bandwidth supported for 256QAM as analysized in [6]. 
Proposal 3: 256QAM 1/2 layer CA tests could follow the same applicability rule as normal demod tests by prioritizing the 4Rx band using the maximum supported number of 4Rx band CCs within any supported CA/DC config.

Proposal 4: When apply the maximum supported number of 4Rx band CCs the maximum number shouldn’t beyond the maximum 60MHz aggregated bandwith with at least 3 CCs.
4 SDR tests
For the proposal from QC a few meetings ago on the applicability rule to pick 4 layers bandwidth as twice as the 2 layers bandwidth and following the existing “maximum aggregated bandwidth” to choose the bandwidth combination to be tested can be considered as a good option for SDR tests with the intention to test the maximum throughput in a SDR manner as analysized in [4]. 

Proposal 5: Take the proposal on the applicability rule to pick 4 layers bandwidth as twice as the 2 layers bandwidth and following the existing “maximum aggregated bandwidth” to choose the bandwidth combination to be tested for each UE category.

The test structure proposed in [4] also allows such applicability rule to test the maximum throughput capability for each UE category. But it’s important to be noted that the 4 layers bands are different than 4Rx bands as the number of layers is specifically reported from UE side as the MIMO capability per CA band combination or per CA band class.
Proposal 6: By following the applicability rule from Proposal 5 the MIMO capability reported per band should be reflected accordingly in order to execute the applicability rule.

5 Normal demodulation tests 3/4 layers

The test structure is proposed in [5] for the normal demod tests with 3 and 4 layers CA tests and in princinple the the normal demod tests with 3 and 4 layers CA tests could follow the same applicability rule as SDR tests. But considering the UE complexity there could be less number of CCs with less number of aggregated bandwidth supported for normal demod tests with 3 and 4 layers CA tests as analysized in [5]. 
Proposal 7: The normal demod tests with 3 and 4 layers CA tests could follow the same applicability rule as SDR tests by Take the proposal on the applicability rule to pick 4 layers bandwidth as twice as the 2 layers bandwidth and following the existing “maximum aggregated bandwidth” to choose the bandwidth combination to be tested for each UE category within any supported CA/DC config where the MIMO capability per band is reflected.

Proposal 8: When apply the “maximum aggregated bandwidth” the maximum number shouldn’t beyond the maximum 60MHz aggregated bandwith with at least 3 CCs.

6 CSI tests

The test structure is proposed in [2] 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 9: 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.
7 Legacy 2Rx 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 10: 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.

8 Conclusion

This contribution provides the applicability rule for all different tests under 4Rx CA with observation and proposal as the following. In the end in order to have a better summary we provide a table with all proposals reflected in.
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 1: 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 2: IRC CA test could follow the same applicability rule as normal demod tests by prioritizing the 4Rx band using the maximum supported number of 4Rx band CCs within any supported CA/DC config.

Proposal 3: 256QAM 1/2 layer CA tests could follow the same applicability rule as normal demod tests by prioritizing the 4Rx band using the maximum supported number of 4Rx band CCs within any supported CA/DC config.

Proposal 4: When apply the maximum supported number of 4Rx band CCs the maximum number shouldn’t beyond the maximum 60MHz aggregated bandwith with at least 3 CCs.

Proposal 5: Take the proposal on the applicability rule to pick 4 layers bandwidth as twice as the 2 layers bandwidth and following the existing “maximum aggregated bandwidth” to choose the bandwidth combination to be tested for each UE category.

Proposal 6: By following the applicability rule from Proposal 5 the MIMO capability reported per band should be reflected accordingly in order to execute the applicability rule.

Proposal 7: The normal demod tests with 3 and 4 layers CA tests could follow the same applicability rule as SDR tests by taking the proposal on the applicability rule to pick 4 layers bandwidth as twice as the 2 layers bandwidth and following the existing “maximum aggregated bandwidth” to choose the bandwidth combination to be tested for each UE category within any supported CA/DC config where the MIMO capability per band is reflected.

Proposal 8: When apply the “maximum aggregated bandwidth” the maximum number shouldn’t beyond the maximum 60MHz aggregated bandwith with at least 3 CCs.

Proposal 9: 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 10: 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 all 4Rx CA tests

	Test type
	Priority
	Applicability rule
	Additional conditions

	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
	-

	IRC tests with 1 layer
	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
	-

	256QAM 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
	Up to 60MHz aggregated bandwidth combination with at least 3 CCs

	SDR tests
	Maximum aggregated bandwidth with MIMO capability reflected
	Pick 4 layers bandwidth as twice as the 2 layers bandwidth and following the existing “maximum aggregated bandwidth” to choose the bandwidth combination to be tested for each UE category within any supported CA/DC config where the MIMO capability per band is reflected
	-

	Normal demod tests with 3 and 4 layers
	Maximum aggregated bandwidth with MIMO capability reflected
	Pick 4 layers bandwidth as twice as the 2 layers bandwidth and following the existing “maximum aggregated bandwidth” to choose the bandwidth combination to be tested for each UE category within any supported CA/DC config where the MIMO capability per band is reflected
	Up to 60MHz aggregated bandwidth combination with at least 3 CCs

	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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