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1. Introduction
In RAN4 #78, MCS was selected for single carrier SDR test [1]. 

•
Single carrier SDR tests

· MCS for 64QAM and 256QAM tests

· Test 1: TM3: 4 Layer, 64QAM MCS 27

· Test 2: TM3: 4 Layer, 256QAM MCS 26
In the ad-hoc discussion, there was an argument on whether/how 4 layer SDR test for CA can be introduced in Rel-13 4 Rx WI but there was no agreement. In this contribution, we provide our view on how 4 layer SDR test can be introduced under existing CA SDR test framework. 
2. Discussion
2.1. CA SDR test with 2 layer MIMO
In current specification, CA SDR test is defined under the assumption that each CC has 2x2 antenna configuration. SDR tests are specified in section 8.7 with
· Per-CC FRC corresponding to system bandwidth of 5MHz, 10MHz, 15MHz and 20MHz

· Test parameter for all different possible bandwidth combination

· Test points for different UE category and maximum supported bandwidth combination
and corresponding applicability rule specified in section 8.1.2. Applicability rule specifies that SDR test is executed for 
· Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
· Any one of the supported FDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
· Largest aggregated CA bandwidth combination
Also, it is specified that “For FDD CA tests specified in 8.7.1, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.”. 
Observation 1. Existing CA SDR test consists of set of tests for different UE category and bandwidth combination and corresponding applicability rule. Applicability rule is specified in a way that only one SDR test is executed for CA configuration/bandwidth combination with largest aggregated bandwidth. 
2.2. 4 layer SDR test

Since MCS was selected already, RAN4 will introduce 4 layer SDR test for single carrier for different bandwidth combination.  If we take same per-CC methodology, it would be straightforward to extend 4 layer SDR test to CA for different CA bandwidth combination. However, RAN4 needs to come up with a new applicability rule to determine number of CCs and bandwidth combination for SDR test. New applicability rule should consider generic UE implementation with mixed support of 2 layer and 4 layer in different CC in different band. 
One potential way to specify CA SDR test applicability rule with mixed 2 layer and 4 layer CA is treating one 4 layer CC as two 2 layer CCs. For example, if UE supports 20MHz [2 layer] + 20MHz [4 layer], we can convert it to 20MHz [2 layer] + 20MHz [2 layer] + 20MHz [2 layer]. By the conversion, number of CCs are increased from 2 to 3 and aggregated bandwidth is increased from 40MHz to 60MHz. After conversation, we can reuse existing CA SDR test applicability rule to select CA configuration/bandwidth combination to run the test. 
Proposal 1. Consider a new CA SDR test applicability rule for UE with mixed 2 layer and 4 layer support. 
· Convert each of 4 layer CC to two 2 layer CCs. Number of CCs and aggregated bandwidth are changed increased by the converstion. 
· Reuse existing CA SDR test applicability rule to select CA configuration/bandwidth combination.
For specification structure, it would be desirable to introduce separate section for 4 layer CA SDR test to cover CA UE with mixed 2 layer and 4 layer support in order to avoid impact on existing CA SDR test. Then, either existing 2 layer SDR test or new 4 layer SDR test will be applied to a UE depending on whether UE supports 4 layer or not on any of the CC. 
Proposal 2. Introduce separate section for 4 layer CA SDR test to cover CA UE with mixed 2 layer and 4 layer support. 

3. Conclusions

In this contribution, we provided our view on how 4 layer CA SDR test can be introduced under existing CA SDR test framework.  Our observations and proposals are
Observation 1. Existing CA SDR test consists of set of tests for different UE category and bandwidth combination and corresponding applicability rule. Applicability rule is specified in a way that only one SDR test is executed for CA configuration/bandwidth combination with largest aggregated bandwidth. 

Proposal 1. Consider a new CA SDR test applicability rule for UE with mixed 2 layer and 4 layer support. 

· Convert each of 4 layer CC to two 2 layer CCs. Number of CCs and aggregated bandwidth are changed increased by the converstion. 

· Reuse existing CA SDR test applicability rule to select CA configuration/bandwidth combination.

Proposal 2. Introduce separate section for 4 layer CA SDR test to cover CA UE with mixed 2 layer and 4 layer support. 
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