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In this paper, the general setup for LAA demodulation is discussed, and the requirements applicability is also discussed. 
System setup for LAA demodulation
Bandwidth combination
For the bandwidth combination, in RF, the following combinations have been approved for LAA in RAN4#77 meeting:
· Some CA combinations including B46 up to 2CC (e.g. CA_1A-46A) [1]
· CA_1A-46C [2]
· CA_1A-46D [3]
· CA_1A-46E [4]
· CA_3A-46C [5]
· CA_3A-46D [6]
· CA_3A-46E [7]
Based on this approved combination, we can see that up to 4 LAA Scells can be configured in Rel-13 and one primary cell can be configured. Hence, in demodulation, the performance requirements shall cover up to 4 LAA Scells in addition to one primary cell.
Proposal  1: The performance requirements shall cover up to 4 LAA Scells and one primary cell 
CRS structure configuration
For CRS structure configuration, in RAN1 and RAN2, they define new RRC signaling indicates which subframe has one or two symbol CRS structure or all symbols CRS structure. For one or two symbol CRS structure, there are only one or two CRS symbols will be transmitted in the available subframe. For all symbols CRS structure, all OFDM symbols with CRS will be transmitted. 
For CRS-based transmission, all symbols CRS structure is the pre-condition. For DMRS-based transmission, it is not necessary to configure all symbols CRS structure. With one or two CRS structure in LAA, we can increase the throughput and reduce the interference in practical system. Hence, we have the following proposal:
Proposal  2: One or two CRS symbols structure is configured for DMRS-based transmission mode and all CRS symbols structure is configured for CRS-based transmission mode
For PDCCH, since CRS is needed for its decoding. But for ePDCCH, the CRS is not a must. Hence, for control channel, we can have the following configuration:
Proposal  3: One or two CRS symbols structure is configured for ePDCCH performance and all CRS symbols structure is configured for PDCCH performance
Antenna configuration
For antenna configuration, 2x2 can be set as a basic setup. It can be used for both (e)PDCCH demodulation and PDSCH demodulation.  For 4x2 case, more and more operators want to have. It is better to have at least one test case to cover 4x2 cases as well. In order to reduce the test number, one possible way to cover 4x2 case is to introduce 4x2 case for one PDSCH transmission mode, for example TM4 case. 
Proposal  4: 2x2 can be set as the basic setup for all demodulation and CSI, and it is better to have one PDSCH test case to cover 4x2 case (i.e., TM4).
Transmission mode
According to RAN1 agreements in [8], they have the following agreements:
· TM1, TM2, TM3, TM4, TM8, TM9, and TM10 are supported on LAA SCell from RAN1 specification point of views
· TM10 supports at least QCL type A	
· FFS: QCL type B
· PQI bits are still present in DCI format 2D
· Fallback transmission schemes are supported
For RAN4, one option is cover all the transmission modes; another option is prioritize some transmission modes. Since CRS-based transmission and DMRS-based transmission mode have fundamental different demodulation procedure. Hence, both CRS-based transmission and DMRS-based transmission scheme shall be covered in LAA demodulation. Further, for CRS-based transmission scheme, as a minimum set, it is better to cover both close loop MIMO transmission scheme and open loop scheme. For close loop MIMO transmission scheme, we can consider TM4 as the baseline. For open loop MIMO transmission scheme, we can consider TM3.  
Proposal  5: Both CRS-based transmission scheme(s) and DMRS-based transmission scheme shall be covered in LAA demodulation. 
Proposal  6: For CRS-based transmission schemes, TM3 is configured for 2x2 case and TM4 is configured for 4x2 case; For DMRS-based transmission scheme, TM9 is configured for 2x2. 
DRS configuration
Since UE may use DRS for measurements and synchronization, DRS is configured. The periodicity can be 40 ms. 
Reference receiver
For receiver, we have MMSE-MRC, MMSE-IRC and other advanced receiver, such as receiver with CRS-IM capability, NAIC, receiver with control channel IC. As minimum performance requirements, we can use non-advanced receiver. Since MMSE-IRC is used widely, we prefer to use MMSE-IRC as the reference receiver. 
Proposal  7: MMSE-IRC receiver is set as the reference receiver in LAA demodulation
Interference modelling
In LAA, the interference is not only from 3GPP system, it also comes from WiFi system. For legacy MMSE-IRC, the interference is assumed stable, and in all test, the aggressor cell are LTE system. The WiFi interference characteristic is different from LTE interference characteristic. It may impact on the UE performance. Hence, it is better to introduce WiFi interference in the test. 

Applicability of the requirements to different CA combinations
For LAA demodulation requirements, it is very similar to traditional CA performance requirements. Hence, we can reuse the basic general principle for traditional CA performance requirements. In CA performance requirements, we have the following general principle
· The demodulation performance requirements are band agnostic and band combination agnostic
· Single carrier performance for multiple CA configurations is the pool with all single carrier perf for all bandwidths
For LAA demodulation, the only difference is two performance pools may be configured, one pool is for license carrier and one pool is for unlicensed carrier. 
One example is shown in Table-X and Table-Y. In the table X, the performance for license carrier (primary carrier) is given, and in the Table-Y, the performance for unlicensed carrier (unlicensed secondary carrier) is given.
Table-X: Single carrier performance (Frame type 1 and Frame type 2) for multiple CA configurations
	Band-width
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	10MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[-1.7]

	…
	…
	…
	…
	…
	…
	…

	20MHz
	R.42 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[-1.7]



Table-Y: Single carrier performance (Frame type 3) for multiple CA configurations
	Band-width
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	20MHz
	R.X FDD
	OP.X FDD
	EVA5
	1x2 Low
	70
	X



Table-Z: Performance requirements for different CA combinations
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	10MHz + 20MHz
	Requirements for Frame type 1 or 2 is  as  specified in Table-X per CC
Requirements for Frame type 3 is as specified in Table  Table-Y per CC
	≥5



In Table-Z, the performance for different CA combination is given. If the component carrier is license carrier, the performance requirements of Table-X will be applied. If the component carrier is unlicensed carrier, the performance requirements of Table-Y will be applied. 
For the performance pool of license carrier, we can reuse what we have defined in 36.101. For the performance pool of unlicensed carrier, new performance requirements will be defined. 
Proposal  8: The performance requirements are band agnostic and band combination agnostic. Two performance pools will be defined for LAA, one pool is for license carrier, and one pool is for unlicensed carrier. The pool for license carrier can be reused
Test metric
In legacy demodulation test, the SNR at the 70% of the peak throughput is used for the metric definition. In legacy test, the peak throughput is predicted. However, in unlicensed carrier, the control or data channel transmissions are subjected to LBT. Hence, the peak throughput is unpredicted. Hence, this metric cannot be reused. We can replace this metric with the SNR at the 70% of the user throughput. The user throughput is defined as:

For the control channel, the BLER metric can be reused. 
Proposal  9：Update the test metric for PDSCH with user throughput rather than peak throughput, and reuse the BLER metric for the control channel. 

Conclusion
In this paper, we give our view on general test setup and also discuss the requirements applicability for LAA demodulation. We have the following proposals:
Proposal  1: The performance requirements shall cover up to 4 LAA Scells and one primary cell 
Proposal  2: One or two CRS symbols structure is configured for DMRS-based transmission mode and all CRS symbols structure is configured for CRS-based transmission mode
Proposal  3: One or two CRS symbols structure is configured for ePDCCH performance and all CRS symbols structure is configured for PDCCH performance
Proposal  4: 2x2 can be set as the basic setup for all demodulation and CSI, and it is better to have one PDSCH test case to cover 4x2 case (i.e., TM4).
Proposal  5: Both CRS-based transmission scheme(s) and DMRS-based transmission scheme shall be covered in LAA demodulation. 
Proposal 6: For CRS-based transmission schemes, TM3 is configured for 2x2 case and TM4 is configured for 4x2 case; For DMRS-based transmission scheme, TM9 is configured for 2x2. 
Proposal 7: MMSE-IRC receiver is set as the reference receiver in LAA demodulation
Proposal 8: The performance requirements are band agnostic and band combination agnostic. Two performance pools will be defined for LAA, one pool is for license carrier, and one pool is for unlicensed carrier. The pool for license carrier can be reused
Proposal 9: Update the test metric for PDSCH with user throughput rather than peak throughput, and reuse the BLER metric for the control channel. 
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