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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 MMSE-IRC receiver, WID [1] has following objective. 

· Extend existing 2RX and/or 4RX tests with MMSE-IRC receiver 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 and identified a few open issues as captured in WF [2]. 
Agreements from ad-hoc meeting

· Different options on defining the tests
· Option 1: Check CA configs on possibility to reuse 10MHz test only for multiple CA configs
· Option 2: Take maximum aggregated bw reusing same methodology as Rel-12 CA tests
· TM: TM6/TM4[/TM4], TM9/TM9[/TM9]
· Number of CCs to be supported by IRC CA is FFS
· 2Rx
· 4Rx
Test structure

· Option 1: Reuse 10MHz IRC tests with 2Rx and/or 4Rx as single carrier test requirements to be applied to CA configs that support BW combinations with 10MHz on at least 2 CCs

· Option 2: Reuse the same methodology from Rel-12 of applying single carrier requirement to CA on all possible maximum aggregated BW with requirements for either 2Rx IRC or 4Rx IRC depending on if it’s 2Rx or 4Rx CC
Number of CCs supported by IRC+CA

· Option 1: Same maximum number of CCs up to 5 are supported with test structure Option 2.

· Option 2: Limited number of CCs e.g. 2 CCs are supported with either test structure Option 1 or 2.

· Option 3: Different number of CCs are supported regarding the tests are performed on 2Rx or 4Rx.

In this contribution, we provide our view on open issues on general test framework for MMSE-IRC test for CA. 
2. Discussion
2.1. Number of CCs
In Rel-11, RAN4 introduced PDSCH demodulation and CQI test for MMSE-IRC receiver for 2 Rx UE. These tests are extended to 4 Rx UE in Rel-13 in 4 Rx WI. Tests for MMSE-IRC receiver were all defined for single carrier operation in Rel-11 and Rel-13. Now, RAN4 is tasked to extend performance requirements to CA in Rel-14 4 Rx CA WI.
RAN4 specified several different categories of CA demodulation tests with specific test purpose. 

· Normal demodulation tests are defined to verify basic PDSCH demodulation functionality and performance in CA. Tests are applied for CA configuration with largest aggregated bandwidth with largest number of CC. 
· SDR tests are defined to verify maximum PDSCH demodulation capability as declared by UE category. SDR tests are also applied for CA configuration with largest aggregated bandwidth with largest number of CC.
· Power imbalance and timing offset test are defined to verify RF impairment in specific type of UE receiver implementation. These tests are defined only for 2 CC configuration that is relevant to test purpose. 
· Soft buffer management tests defined to verify proper instantaneous buffer implementation. Soft buffer management tests were defined only for 2 CC CA and RAN4 decided not to extend soft buffer management test to 3 CC and beyond. 
Though MMSE-IRC receiver was introduced in Rel-11 as type A advanced receiver, it can be now considered as baseline receiver operation that should be implemented in all CCs. From test purpose point of view, specifying MMSE-IRC receiver test for CA seems to be equivalent to adding extra normal demodulation test. Since we already have 3 normal demodulation test for different TMs, adding more normal demodulation test in full scale would not provide much value. 
On the other hand, MMSE-IRC test comes with huge test complexity. For single carrier test, 2 Rx MMSE-IRC test requires 12 faders and 4 Rx MMSE-IRC test requires 16 faders. Number of faders will be scaled with the number of CCs in the test. It would be desirable to minimize test complexity. 
In RAN4 #80bis discussion, one of proponents of MMSE-IRC CA test mentioned that intention for this test is to check MMSE-IRC algorithm is indeed properly implemented in CA set up. MMSE-IRC test on 2 CC would be enough to achieve the test purpose. 

Proposal 1. Specify CA MMSE-IRC test on 2 CC to verify basic MMSE-IRC receiver implementation in CA set up. 

2.2. Bandwidth combination
Existing MMSE-IRC tests are defined for 10MHz system bandwidth. If RAN4 decides to specify CA test for MMSE-IRC receiver, we can simply reuse existing tests as per-CC requirement without running new simulation. However, 10+10MHz bandwidth combination is not supported in many intra-band contiguous and non-contiguous CA configurations. If we want to cover all possible 2 CC CA configuration, RAN4 has to specify MMSE-IRC test for 15MHz and 20MHz for 2 Rx and 4 Rx UE. Since RAN4 agreed to specify TM6 and TM9 test, it would require significant simulation and specification work. 

Proposal 2. Consider following two options for determination of bandwidth combination. 

· Option 1: Specify test only for 2x10MHz bandwidth combination. If UE does not support 2x10MHz, CA MMSE-IRC test is skipped. 

· Option 2: Add per-CC MMSE-IRC test for 15MHz and 20MHz to cover all possible 2 CC bandwidth combination. 
2.3. Dual connectivity test

WI objective mentioned CA MMSE-IRC 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 MMSE-IRC test for CA is verification of baseband algorithm, it would be redundant to specify DC test on top of CA test. 
Proposal 3. Deprioritize DC test for CA MMSE-IRC tests. 
3. Conclusions

In this contribution, we provided our view on open issues on test framework for MMSE-IRC test for CA. Our proposals are 

Proposal 1. Specify CA MMSE-IRC test on 2 CC to verify basic MMSE-IRC receiver implementation in CA set up. 

Proposal 2. Consider following two options for determination of bandwidth combination. 

· Option 1: Specify test only for 2x10MHz bandwidth combination. If UE does not support 2x10MHz, CA MMSE-IRC test is skipped. 

· Option 2: Add per-CC MMSE-IRC test for 15MHz and 20MHz to cover all possible 2 CC bandwidth combination. 

Proposal 3. Deprioritize DC test for CA MMSE-IRC tests. 
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