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1   Introduction
The new work item for 4Rx CA and DC demodulation performance requirements was approved. One of the objectives is to define the applicability rule for all the 4Rx CA and DC demodulation performance requirements. In this contribution, we would like to trigger the discussion on the applicability rules and corresponding issues for 4Rx CA/DC demodulation performance requirements.
2   Discussion

2.1   Existing applicability rules for CA/DC demodulation performance requirements
Since Rel-10 a lot of CA demodulation and CSI requirements were and are being specified including the following requirements:

· Normal CA demodulation performance requirements under fading channels: TM1, TM3, and TM4 CA tests;
· CA CQI test under AWGN to verify UE will conduct CSI measurement per CC;

· Soft buffer test to verify whether Cat 3/4 UE implement the instantaneous buffering;
· Intra-band contiguous CA power imbalance test to verify the image rejection;

· Intra-band non-contiguous CA power imbalance test with timing offset to verify the shared LNA;

· Intra-band contiguous CA minimum spacing test for Band 41 CA;

· SDR test with 64QAM and 256QAM
For all the above CA requirements, a set of applicability rules was specified:
· For normal CA, CA CQI, and SDR tests, only select the CA configuration with the largest aggregated bandwidth for test;

· If more than one CA configurations are with the largest aggregated bandwidth, select the configuration with the largest number of aggregated CC-s for the test.

· For SDR 64QAM and 256QAM, only 256QAM SDR test will be run if UE supports 256QAM;

· For soft buffer test, the tests are only applicable to Cat 3 and 4 UE-s;

· For intra-band contiguous power imbalance test, choose the intra-band contiguous CA configuration at the highest band supported by UE, and if more than 2 CC intra-band contiguous CA is supported let UE fall back to 2CC mode for test;
· For intra-band non-contiguous CA power imbalance test with timing offset and minimum spacing tests, the tests are applicable only to limited bands, which will be explicitly indicated;

· If UE supports CA, it will be tested against CA requirements and the corresponding single carrier tests will be skipped.
We would like to propose to follow the existing applicability rule for design 4Rx CA tests.

· Proposal 1: For the new 4Rx CA test, this existing applicability rule should be kept.
2.2   Additional applicability rule for 4Rx CA
One issue for 4Rx CA is that for some CA configuration, UE may not support 4Rx on all the CC-s simultaneously. For such CA configurations, UE needs fulfil 2Rx per-CC requirement on 2Rx band and 4Rx per-CC requirement on 4Rx band. An alternative way is to follow the connection method for applying 2Rx requirement to Type-2 4Rx UE on the 4Rx band with X dB relaxation, and apply 2Rx requirement on 2Rx band. So in sum we will have several alternatives to specify the 4R CA demodulation performance requirements:
· Alternative 1: Define the complete set of 4Rx single carrier requirements with bandwidth from 1.4MHz to 20MHz, and apply 4Rx per-CC requirement on 4Rx band and 2Rx per-CC requirement on 2Rx band.
· Alternative 2: Follow connection method for applying 2Rx per-CC requirement to Type-2 4Rx UE on the 4Rx band with X dB relaxation, and apply 2Rx per-CC requirement on 2Rx band.

· Alternative 3: Mixture of alternative 1 and alternative 2, i.e., apply alternative 1 for some CA tests and apply alternative 2 for the others.
When choosing CA configuration with support of 4Rx on one or more CC-s for test, we replace the existing largest aggregated bandwidth by largest equivalent aggregated bandwidth. For 4Rx CC, the equivalent bandwidth  = bandwidth× supported layer number / 2, and then sum all the equivalent bandwidths for each CC for calculation of equivalent largest aggregated bandwidth. If more than one CA configurations has the equivalent largest aggregated bandwidth, choose the configuration with the largest 4Rx band CC-s for the test.
· Proposal 2: Replace the largest aggregated bandwidth by largest equivalent aggregated bandwidth where the equivalent bandwidth is equal to the bandwidth multiplied by supported layer number/2, and choose the CA configuration with the largest equivalent aggregated bandwidths for the CA test. If more than one CA configurations has the equivalent largest aggregated bandwidth, choose the configuration with the largest 4Rx band CC-s for the test.
For the soft buffer test, intra-band contiguous/non-contiguous power imbalance tests, the same applicability rule as those for 2Rx CA capable UE should be followed, but the new requirements or tests should be specified.
3   Conclusion
In this contribution, we analyze the applicability rule for 4Rx CA tests and propose:
· Proposal 1: For the new 4Rx CA test, this existing applicability rule should be kept.
· For SDR 64QAM and 256QAM, only 256QAM SDR test will be run if UE supports 256QAM;

· For soft buffer test, the tests are only applicable to Cat 3 and 4 UE-s;

· For intra-band contiguous power imbalance test, choose the intra-band contiguous CA configuration at the highest band supported by UE, and if more than 2 CC intra-band contiguous CA is supported let UE fall back to 2CC mode for test;

· For intra-band non-contiguous CA power imbalance test with timing offset and minimum spacing tests, the tests are applicable only to limited bands, which will be explicitly indicated;

· If UE supports CA, it will be tested against CA requirements and the corresponding single carrier tests will be skipped.
· Proposal 2: Replace the largest aggregated bandwidth by largest equivalent aggregated bandwidth where the equivalent bandwidth is equal to the bandwidth multiplied by supported layer number/2, and choose the CA configuration with the largest equivalent aggregated bandwidths for the CA test. If more than one CA configurations has the equivalent largest aggregated bandwidth, choose the configuration with the largest 4Rx band CC-s for the test.
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