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1. Introduction
In RAN #73, a new RAN4 WI “4 Rx antenna ports with CA for LTE DL” was approved. For CA demodulation test, WID [1] has following objective. 

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

In RAN4 #80bis, RAN4 had first discussion and agreed on some high level principles as captured in ad-hoc meeting minute [2]. 
· 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.

RAN4 had e-mail discussion on simulation assumptions for TM4 and TM9 demodulation including new FRCs for TM9 demodulation test. In this contribution, we provide initial simulation results for TM4 and TM9 demodulation test and our view on other WI objectives for CA demodulation test. 
2. Discussion
2.1. Simulation results
2.1.1. TM4 demodulation test
For TM4 demodulation test, the plan is to extend existing CA TM4 demodulation test defined for 2 Rx UE to 4 Rx UE. Since test is defined in low correlation channel, extension to 4 Rx UE test is straightforward. We can simply replace 2x2 propagation channel with 2x4 propagation channel while reusing all other test configurations. Figure 1 and 2 provide simulation results for TM4 CA demodulation test for different system bandwidth. Simulation results are provided for 2 Rx and 4 Rx UE for comparison. We can observe that 4 Rx UE provides substantial performance gain over 2 Rx UE. It seems that specification of 4 Rx test case with existing FRC is feasible since CINR test point for 70% peak throughput can be determined around 5~6dB for 4 Rx UE. 
Proposal 1. Specify CA TM4 demodulation test for 4 Rx UE by reusing test configurations of existing CA TM4 demodulation test and replacing 2x2 propagation channel with 2x4 propagation channel. 
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Figure 1. CA TM4 demodulation performance (FDD)
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Figure 2. CA TM4 demodulation performance (TDD)

2.1.2. TM9 demodulation test

For TM9 demodulation test, it was agreed to reuse test configuration for TM9 rank 2 PDSCH demodulation test while removing interference cell to simplify test set up. Figure 3 and 4 provide simulation results for TM9 CA demodulation test for different system bandwidth. Simulation results are provided for both 2 Rx and 4 Rx UE. We can observe that 4 Rx UE provides substantial performance gain over 2 Rx UE. It seems that specification of TM9 demodulation tests is feasible for both 2 Rx and 4 Rx UE with agreed test configuration and FRCs. 

Proposal 2. Specify CA TM9 demodulation test for 2 Rx and 4 Rx UE based on test configuration and FRCs agreed via e-mail discussion. 
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Figure 3. CA TM9 demodulation performance (FDD)
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Figure 4. CA TM9 demodulation performance (TDD)

2.2.  CA demodulation test for rank 3/4 PDSCH
WI objective has “study to extend existing 4Rx with 3 and 4 layers tests from single carrier to CA”. For rank 3/4 PDSCH demodulation, RAN4 specified following tests for single carrier in Rel-13 4 Rx WI. 
· TM3 rank 3 PDSCH demodulation test in fading channel

· TM4 rank 4 PDSCH demodulation test in fading channel
· TM9 rank 4 PDSCH demodulation test in fading channel
· RI test for rank 3 RI reporting
In our view, existing RAN4 tests provide very good test coverage for rank 3/4 PDSCH demodulation. On top of that, CA demodulation tests for 2 Rx and 4 Rx UE and CA SDR tests for 4 layer MIMO will verify proper UE receiver implementation in CA operation. Therefore, additional CA demodulation test for rank 3/4 PDSCH would be redundant. 
Proposal 3. It is not necessary to introduce CA demodulation test for rank 3/4 PDSCH. 
2.3. CA demodulation test for 256QAM
WI objective has “study to extend existing 4Rx and 256QAM with 1 and 2 layers tests from single carrier to CA”. For PDSCH demodulation with 256QAM, RAN4 specified following tests for single carrier. 

· TM4 rank 2 PDSCH demodulation test in fading channel for 2 Rx UE
· TM4 rank 2 PDSCH demodulation test in fading channel for 4 Rx UE

· TM9 rank 1 PDSCH demodulation test in fading channel for 2 Rx UE
· SDR test for 2 layer and 4 layer MIMO
In our view, existing RAN4 tests provide very good test coverage for PDSCH demodulation with 256QAM. From UE implementation point of view, main differences for 256QAM demodulation compared to 64QAM demodulation are that 

· 256QAM requires higher CINR in UE receiver implementation
· 256QAM requires different MIMO demapper implementation 

With existing single carrier and CA demodulation tests, we can assume that these aspects of 256QAM demodulations are verified for CA operation. Therefore, additional CA demodulation test 256QAM would be redundant.
Proposal 4. It is not necessary to introduce CA demodulation test for 256QAM. 

2.4. Dual connectivity test

WI objective mentioned CA demodulation test for both CA and DC. From downlink physical layer processing point of view, CA and DC have identical implementation. That’s why RAN4 introduced only TM4 demodulation test to verify dual PUCCH functionality and SDR test for DC to verify PDCP layer change. Since test purpose of CA demodulation test for CA is verification of baseband algorithm, it would be redundant to specify DC test on top of CA test. 
Proposal 5. Deprioritize DC test for CA demodulation tests. 
3. Conclusions

In this contribution, we provided simulation results for TM4 and TM9 demodulation test and our view on other WI objectives for CA demodulation test. Our proposals are 

Proposal 1. Specify CA TM4 demodulation test for 4 Rx UE by reusing test configurations of existing CA TM4 demodulation test and replacing 2x2 propagation channel with 2x4 propagation channel. 

Proposal 2. Specify CA TM9 demodulation test for 2 Rx and 4 Rx UE based on test configuration and FRCs agreed via e-mail discussion. 

Proposal 3. It is not necessary to introduce CA demodulation test for rank 3/4 PDSCH. 

Proposal 4. It is not necessary to introduce CA demodulation test for 256QAM. 

Proposal 5. Deprioritize DC test for CA demodulation tests. 
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