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[bookmark: _Ref298777854]Introduction
In Rel-13, due to time reason, the RF requirements are defined based on one Pcell and one LAA SCell. Thus, the RRM requirements and demodulation requirements are defined also for one Pcell and one LAA Scell accordingly. In Rel-14, the RF requirements have been extended from one Pcell and one LAA Scell into multiple licensed carriers and multiple unlicensed carriers. The RRM requirements and demodulation requirements shall be extended accordingly. In RAN4#81 meeting, the group had made some discussions on how to perform the extension, but there is no consensus. In this contribution, we share our view on the extension method. 
Discussion
In RF room, the band and bandwidth combination associated with LAA Scell(s) operation which have been defined in 36.101. The configurations can be summarized in Table 1. In these configurations, we can have multiple licensed carrier(s) and unlicensed carrier(s). 

[bookmark: _Ref465688365]Table 1: Configuration of number of license carrier(s) and unlicensed carrier(s)
	Number of total CCs
	License carrier
	Unlicensed carrier
	Example

	5
	1
	4
	e.g. CA_1A-46E

	
	2
	3
	e.g. CA_1A-7A-46D

	
	3
	2
	e.g. CA_1A-5A-7A-46C

	
	4
	1
	e.g. CA_40D-46A

	4
	1
	3
	e.g. CA_3A-46D

	
	2
	2
	e.g. CA_40C-46C

	
	3
	1
	CA_1A-5A-7A-46A

	3
	2
	1
	e.g. CA_40C-46A

	
	1
	2
	CA_3A-46C

	2
	1
	1
	e.g. CA_40A-46A



In RAN4#81 meeting, RAN4 group have two options for how to extend the performance requirements from 2CCs to more than 2CCs in [1]:
· Option 1: Performance requirements are defined for one CC in licensed band and multiple CCs in unlicensed band(s)
· LAA test will focus on verification of performance for detection of LBT burst, AGC, time and frequency tracking, and demodulation on partial sub-frames in both LAA single carrier and aggregation mode
· Performance of aggregated licensed CC can be verified by CA demodulation performance requirements.
· If following Option 2 in page 2, carrier aggregation performance verification on licensed CC will be duplicated
· If the largest aggregated bandwidth is achieved by CA configurations without LAA CC for the UE under test, the maximum receiving capability and performance can be verified by CA tests
· If the largest aggregation bandwidth is achieved by CA configurations with LAA CC for the UE under test, the maximum receiving capability can be verified by SDR tests

· Option 2: Performance requirements are defined for multiple CCs in licensed band(s) and multiple CCs in unlicensed band(s). 
· Test Applicability rule is defined as: 
· For each supported CA capability, if UE passes corresponding CA test with CA configuration that has the largest aggregated licensed CA bandwidth and unlicensed CA bandwidth combination selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for the configuration with LAA Scell(s) can be considered fulfilled without executing any other CA configuration supported by the UE for LAA performance requirements. 
But there is no consensus on which option is used as the final method for the multiple CCs extension. 
If option 1 is choose for the performance requirements, the UE CA test applicability can be defined as:
For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and with one licensed component carrier, the test coverage for the configuration with LAA Scell(s) can be considered fulfilled without executing any other CA configuration supported by the UE.
Assumed the UE supports the configurations as shown in Table 2, five CA configurations can be supported for a UE. In the configuration 1, it consists one licensed carrier and two unlicensed carrier. In the configuration 2, it consists two licensed carriers and two unlicensed carriers, etc. Based on this applicability rule, if UE passes the requirements based on Configuration 1, the UE can claim it fulfils the test coverage for the configuration with LAA Scell(s). 
[bookmark: _Ref465690851]Table 2: Assumed possible combination of licensed carrier and unlicensed carrier(s) for one UE
	
	# of Licensed carrier
	# of Unlicensed carrier

	Configuration 1
	1
	2

	Configuration 2
	2
	2

	Configuration 3
	3
	2

	Configuration 4
	4
	1

	Configuration 5
	5
	0



If option 2 is choose for the performance requirements, the UE CA test applicability can be defined as:
For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and licensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for the configuration with LAA Scell(s) can be considered fulfilled without executing any other CA configuration supported by the UE for LAA performance requirements. 
Based on this applicability, we have two steps:
Step 1: From all CA configurations, selecting the CA configurations with the largest aggregated unlicensed CA bandwidth combination. 
Step 2: From the selected CA configurations in step 1, choosing one CA configuration with largest aggregated unlicensed CA bandwidth and licensed CA bandwidth combination
Assumed the UE supports the configuration as shown in Table 2, according to the first step, configuration 1, configuration 2, and Configuration 3 will be selected, since the number of unlicensed CCs of them are 2 which is the largest number for the unlicensed carriers among all the configurations. According to step 2. Configuration 3 will be further selected as the final CA configuration for the test, since the number of aggregated licensed CCs and unlicensed CCs of configuration 3 is 5, while the number of aggregated licensed and unlicensed CCs of configuration 1 and 2 are 3 and 4, respectively. Obviously, the number of aggregated licensed CCs and unlicensed CCs of configuration 3 is the maximum number. Thus, configuration 3 will be selected for the test. 
The application rule defined based on option 2 follows the general principle of legacy CA test. In legacy CA test, the configuration with the maximum aggregated bandwidth is selected as the test configuration. Although it cannot be directly applied to LAA case, but the general principle can be reused. 
Furthermore, the application rule defined based on option 2 is more valuable regarding the CA test purpose. For CA test, one important test purpose is to verify UE joint processing capability for multiple CCs. Compared Configuration 3 with configuration 1, configuration 3 is much more stressful, and configuration 1 is not so useful to verify joint processing capability for multiple CCs, since only three component carriers are configured in the test for the UE who supports 5 CCs if configuration 1 is adopted.  
From test complexity point of view, the complexity of option 1 and option 2 are very similar, since only one configuration will be selected for the UE for the test(s) in both option 1 and option 2. Some companies think that carrier aggregation performance verification on licensed CC is duplicated. For good UE, with respect to the performance, it may be quite similar. However, for bad UE, option 2 and option 1 can make some difference. For option 2, it can rule out any bad UE implementation, but for option 1, even UE have some performance degradation for some component carriers when the number of supported carriers is increased, it can still pass the test. Since the CA test is a parallel test, there is not too much difference regarding test complexity for option 1 and option 2. The only difference is how many statistics TE need to collect for each test.  
From specification description point of view, they are also very similar. The only difference is on how to define the applicability rule. Thus, we prefer to extend the performance requirements based on option 2 and apply the aforementioned test applicability accordingly. 
Proposal 1:  Performance requirements are defined for multiple license carrier(s) and multiple unlicensed carriers. 
Proposal 2: (Applicability rule for performance test) For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and licensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for LAA operation can be considered fulfilled without executing the CA tests with other configuration supported by the UE.

Conclusion
In this paper, we share our view on how to extend Rel-13 LAA demodulation into Rel-14 LAA demodulation. We have the following proposals:
Proposal 1:  Performance requirements are defined for multiple license carrier(s) and multiple unlicensed carriers. 
[bookmark: _GoBack]Proposal 2: (Applicability rule for performance test) For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and licensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for LAA operation can be considered fulfilled without executing the CA tests with other configuration supported by the UE.
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