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1 Introduction
The Rel-14 WI is approved in last plenary with the following performance objectives. 

· Background

· 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 this WF more details are provided for further investigations for future meetings

· 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.

· Further study the applicability rule based on that.

· 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.

· Further study the applicability rule based on that.

· TM for IRC CA

· Introduce 2 tests with TMs as following

· 2Rx tests: 

· TM6 for serving cell with TM4 on 2 interfering cells

· TM9 for serving cell with TM9 on 2 interfering cells

· 4Rx tests

· TM6 for serving cell with TM4 on 1 interfering cell

· TM9 for serving cell with TM9 on 1 interfering cell

· Number of CCs supported by IRC+CA

· 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.

· Companies are encouraged to bring more inputs on this together with considerations on the test structure and applicability rules

In this contribution we propose a general test structure for MMSE-IRC receiver tests with 4Rx CA that can be taken as future proof methodology.

2 Discussion
By checking the CA config and bandwidth combinations from RF sides as the following 2 tables, it is noticed that many bands don’t support 10MHz. To be noted not all the non-10MHz supported bands are copied here in the following tables.
So from the WF the Option 1 to only take 10MHz to test 4Rx IRC with CA is not good enough for the test coverage. In order to provide proper test coverage a general approach as Option 2 should be used.

Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_1C
	CA_1C
	15
	15
	
	
	
	40
	0

	CA_7B
	
	15
	5
	
	
	
	20
	0

	CA_12B
	-
	5
	5, 10
	
	
	
	15
	0

	CA_27B
	-
	1.4, 3, 5
	5
	
	
	
	13
	0

	
	
	1.4, 3
	10
	
	
	
	
	

	CA_38C
	CA_38C
	15
	15
	
	
	
	40
	0

	CA_46E 4
	-
	20
	20
	20
	20
	
	80
	0


Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA (two bands)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_2A-46A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	46
	
	
	
	
	
	Yes
	
	

	CA_5A-46A
	-
	5
	
	
	Yes
	Yes
	
	
	30
	0

	
	
	46
	
	
	
	
	
	Yes
	
	

	CA_7A-46A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	46
	
	
	
	
	
	Yes
	
	

	CA_8B-41A
	-
	8
	See CA_8B Bandwidth combination set 0 in Table 5.6A.1-1
	40
	0

	
	
	41
	
	
	
	
	
	Yes
	
	

	CA_8A-46A
	-
	8
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	
	46
	
	
	
	
	
	Yes
	
	

	CA_39A-41A
	CA_39A-41A
	39
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	
	41
	
	
	
	
	
	Yes
	
	

	CA_39A-41C
	CA_41C

CA_39A-41A
CA_39A-41C
	39
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	
	
	
	
	
	Yes
	
	

	
	
	41
	
	
	
	
	
	Yes
	
	

	CA_39A-41D
	CA_41C

CA_39A-41A
	39
	
	
	
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	
	
	
	
	
	Yes
	
	

	
	
	41
	
	
	
	
	
	Yes
	
	

	
	
	41
	
	
	
	
	
	Yes
	
	

	CA_39C-41A
	CA_39C

CA_39A-41A
CA_39C-41A
	39
	See CA_39C Bandwidth Combination Set 0 in Table 5.6A.1-1
	55
	0

	
	
	41
	
	
	
	
	
	Yes
	
	

	CA_39C-41C
	CA_39C

CA_41C

CA_39A-41A
	39
	See CA_39C Bandwidth Combination Set 0 in Table 5.6A.1-1
	75
	0

	
	
	41
	
	
	
	
	
	Yes
	
	

	
	
	41
	
	
	
	
	
	Yes
	
	


Observation 1: From the WF the Option 1 to only take 10MHz to test 4Rx IRC with CA is not good enough for the test coverage point of to cover all the CA band combinations.
Proposal 1: In order to provide proper test coverage a general approach as Option 2 should be used, such as 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.

Proposal 2: By following Proposal 1 both 2Rx and 4Rx tests should be defined with 5, 10, 15, 20MHz as single carrier tests with IRC. To save effort so far the focus could skip 1.4MHz and 3MHz tests.

Then in order to save number of faders for the cost reason we can keep using the 2x2 and 2x4 antenna configurations for all IRC CA tests for both 2Rx and 4Rx band CA tests, together following the agreement from the WF to have 2 interfering cell for 2Rx test and only 1 interfering cell for 4Rx test. Moreover, the existing switching fader methodology for CA tests should be still applied here when there is interfering channel for each CC.
Proposal 3: Keep using the 2x2 and 2x4 antenna configurations for all IRC CA tests for 2Rx and 4Rx band CA tests, together following the agreement from the WF to have 2 interfering cell for 2Rx test and only 1 interfering cell for 4Rx test.
Proposal 4: The existing switching fader methodology for CA tests should be still applied here when there is interfering channel for each CC.
The applicability rule for IRC CA tests should follow the same as normal demod tests as proposed in [2], taking the maximum number of supported 4Rx band CCs within any supported CA/DC configuration then the maximum bandwidth combination.

Proposal 5: The applicability rule for IRC CA tests should follow the same as normal demod tests, taking the maximum number of supported 4Rx band CCs within any supported CA/DC configuration then the maximum bandwidth combination.

When it comes to UE complexity to support IRC on multiple CCs the tests can be run with only limited number of CCs with IRC together with legacy MRC on the rest CCs within the same CA config. The number of limited CCs should be at least 3 considering the massive CC CA deployment in near future. These 3 CCs should include at least one 4Rx band.

Proposal 6: The tests should be run with at least 3 CCs with IRC together with legacy MRC on the rest CCs within the same CA config, where these 3 CCs should include at least one 4Rx band. 

The IRC supported CCs could be up to UE declaration. In case the UE wants to be tested with more CC with IRC such test should be allowed too.
Proposal 7: The IRC supported CCs could be up to UE declaration. In case the UE wants to be tested with more CC with IRC such test should be allowed too.

3 Conclusion

In this contribution we provide our further view on how to define IRC CA tests for 4Rx CA WI with proposals as following.
Proposal 1: In order to provide proper test coverage a general approach as Option 2 should be used, such as 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.

Proposal 2: By following Proposal 1 both 2Rx and 4Rx tests should be defined with 5, 10, 15, 20MHz as single carrier tests with IRC. To save effort so far the focus could skip 1.4MHz and 3MHz tests.

Proposal 3: Keep using the 2x2 and 2x4 antenna configurations for all IRC CA tests for 2Rx and 4Rx band CA tests, together following the agreement from the WF to have 2 interfering cell for 2Rx test and only 1 interfering cell for 4Rx test.
Proposal 4: The existing switching fader methodology for CA tests should be still applied here when there is interfering channel for each CC.
Proposal 5: The applicability rule for IRC CA tests should follow the same as normal demod tests, taking the maximum number of supported 4Rx band CCs within any supported CA/DC configuration then the maximum bandwidth combination.

Proposal 6: The tests should be run with at least 3 CCs with IRC together with legacy MRC on the rest CCs within the same CA config, where these 3 CCs should include at least one 4Rx band. 

Proposal 7: The IRC supported CCs could be up to UE declaration. In case the UE wants to be tested with more CC with IRC such test should be allowed too.
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