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1. Introduction
RAN4#80bis has agreed to introduce CA+IRC tests in Rel-14, and WF in [1] has asked test introduction structure. In this contribution, we provide our preferences on CA+IRC tests.
2. CA + IRC test
Since MMSE-IRC receiver had been introduced in Rel-10, it has been as very essential receiver for many usecases. It effectively suppresses interference from unknown sources. It has been used to suppress inter-cell and intra-cell interferences as well as EVM or any colored noises in MIMO domains. Since it has been introduced, it was regarded as a type of advanced RX, but now most of UE implementation basically supports MMSE-IRC for robust performance.

Therefore, in the background of this study is that at least for 2-RX UEs, MMSE-IRC is regarded as basic UE strategies, and its concurrent tests with CA is regarded as a basic tests. The WF in [1] firstly asked options as 
· It was agreed in the adhoc minutes for IRC tests to have a WF to capture the following
· 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]
In our view, the 2-RX+IRC+CA tests and requirements are regarded basic up to maximum aggregated bandwidth in Rel-14 phase. Also release-independency discussion on 2-RX+IRC+CA test is sensitive, because it involves testing all of previous and current UE products directly in market. A release for the requirement independency onward will also be an important decision, and it needs more careful review in product line. 

Back to the discussion in [1], the test structure options were asked between
[CA+IRC Test structure] in WF [1]
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. 
· Check how many CA configs among all CA configs fulfills such BW combinations.
Test structure 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.
Each option has merit and disadvantage; option-1 will have simple test structure, but option-2 has more thorough test scopes with better testing coverage. We prefer to option-2 for MMSE-IRC tests.
Proposal 1 : We prefer to option-2 for MMSE-IRC + CA tests structure; 

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
With the proposal-2, regarding the number of CCs, the WF asked options based on given test structure option-1 and -2. If CA tests are applied toward the maximum aggregated CCs, the maximum number of CCs up to the UE CA capability can be supported for both 2-RX. Since the maximum numbers of CCs between 2-RX and 4-RX are different, the UE venders may need to declare 4-RX bands and CA as Rel-13 applicability rules.
[Number of CCs supported by IRC+CA] in WF [1]
It’s FFS for the number of CCs supported by IRC+CA. The following options can be considered for further evaluations and other options are not precluded.

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.

Proposal 2 : Regarding number of CCs of IRC+CA, the maximum number of CCs up to the UE CA capability can be supported for 2-RX. Since the maximum numbers of CCs between 2-RX and 4-RX are different, the UE venders may need to declare 4-RX bands like Rel-13 applicability rules.

In the legacy CA test structure, 2-RX+ TM4 dual-layer + CA tests have existed with MMSE-MRC baseline RX. Accordingly, 2-RX+TM9 dual-layer+CA tests were proposed in [2] in straightforward manner as TM4. Consequently, RAN4 tests CA with both MMSE-MRC and MMSE-IRC, respectively for dual layers and a single layer in each TM of CRS-TM and DMRS-TM. Then, we can list the agreed CA test extension so far. 
i. TM3 with a single layer     + MMSE-MRC  4-RX UE    (2RX test is legacy)

ii. TM6 with a single layer     + MMSE-IRC    2-RX/4-RX UE

iii. TM4 with       dual layers   + MMSE-MRC  4-RX UE    (2RX test is legacy)

iv. TM9 with a single layer     + MMSE-IRC    2-RX/4-RX UE 

v. TM9 with       dual layers   + MMSE-MRC 2-RX/4-RX UE

Here, Test-(i) and (iii) are from the 2-RX legacy tests, so there is no impact on the number of 2RX/4RX testcases, which are just RAN4 effort matter. Test-(ii), (iv) and (v) are new CA tests for 2-RX and 4-RX UE respectively. We would like to ask to RAN4 group about Test-(v) introduction needs versus other CA tests. 

If MMSE-IRC is regarded pretty much as baseline RX for CA test and if it is capable toward the maximum aggregated CCs, the UE can support Test-(iv) scope under the full CA testing applicability rule. Then, test-(v) seems not essential scope testing MMSE-MRC. For CRS-TMs we follow the legacy CA structures, but we wonder if DMRS TMs must follow the same CA structure of CRS-TMs. 

We would like to ask to RAN4 group about Test-(v) introduction needs versus other CA tests. An alternative way is to apply DMRS-TM CA tests based on Test-(iv), and remove the CA test scope of Test-(v). It may be an alternative choice to test CA with better testing scope with the advanced RX of MMSE-IRC.
Proposal 3 : We would like to ask to group about Test-(v) introduction needs versus other CA tests. An alternative way is to apply DMRS-TM CA tests based on Test-(iv) with full CA applicability rule instead of Test-(v).
Merits of the proposal-4 are firstly that both {two layer +CA} and {IRC+CA} can be verified with full CA applicability rule applying to all band combinations, and secondly the number CA tests also can be reduced. We see some benefits from proposal-2, but we don’t have technical concern on testing as the original proposals in [2]. 
Although most of the UE supports MMSE-IRC nearly like mandatory feature, TS36.306 states it is an optional features for CRS-TMs and DMRS-TMs. Therefore, CA+IRC tests itself are optional, but we believe it will be namely optional at least for 2-RX UE in actual products.
[TS36.306]

6.6.1
MMSE with IRC receiver
It is optional for UE to support MMSE with IRC receiver for all PDSCH transmission modes except for transmission mode 9.
6.6.2
MMSE with IRC receiver for PDSCH transmission mode 9
It is optional for UE to support MMSE with IRC receiver for PDSCH transmission mode 9, if the UE supports MMSE with IRC receiver as described in subclause 6.6.1.
3. Conclusions

In this contribution, we provide our preferences on CA+IRC tests.
Proposal 1 : We prefer to option-2 for MMSE-IRC + CA test structure; 

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
Proposal 2 : Regarding number of CCs of IRC+CA, 

· The maximum number of CCs up to the UE CA capability can be applicable for 2-RX and 4-RX tests. 

· Since the maximum numbers of CCs between 2-RX and 4-RX are different, the UE venders may need to declare 4-RX band CA like Rel-13 applicability rules.

Proposal 3 : We would like to ask to group about Test-(v) introduction needs versus other CA tests. An alternative way is to apply DMRS-TM CA tests based on Test-(iv) with full CA applicability rule instead of Test-(v).
iv. TM9 with a single layer     + MMSE-IRC    2-RX/4-RX UE 

v. TM9 with       dual layers   + MMSE-MRC 2-RX/4-RX UE
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