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1. Introduction
In RAN4 #79 and #79AH, RAN4 had mainly discussion on LAA performance requirement test configuration. 
Overall, the LAA TX model has been agreed unless there is a problem with partial subframe tests in [1,2] as

· RAN4 agrees Option1 unless performance reliability issue is identified

· Further check the conditions for generate the initial partial and ending partial subframes, i.e., “If initial partial subframe is supported by UE,” and “If end partial subframe is supported by UE,”

The demodulation tests also has further narrowed down [1,3] into 

· Test Scenarios will be defined: 

· Test Scenario 1: full subframe only;

· Test Scenario 2: full subframe + ending partial subframe;

· Test Scenario 3: Initial partial subframe + full subframe;

· Test Scenario 4: Initial partial subframe + full subframe + ending partial subframe. 

· In case that RAN plenary make decision that supporting ending partial subframe is mandatory, Test scenario #1 and #3 can be removed.

· Transmission mode and antenna configuration for test cases on SCell
· Test 1: TM4 4x2 EVA5 on LAA SCell with TM4 4x2 EVA5 on PCell
· Test 2: TM9 2x2 EVA5 on LAA SCell with TM3 2x2 EVA70 on PCell
· There is no MBSFN configuration
However, there are still a few controversial issues on synchronization and CA related configurations. In this contribution, we provide further discussion on preferences and issues for LAA PDSCH demodulation performance requirements.

2. Simulation results on LAA PDSCH Tests
In RAN4#79AH, RAN4 has endorsed on agreements of the LBT TX model and test scenarios. RAN4 agreed to introduce performance requirements per a each LAA UE capability, we measures UE performances as the LAA UE capability to check if the test scenarios and model are reasoably defined for LAA UE tests. 
As agreed in RAN4#79AH,   based on CR , we provide performance plot of the four test screen:
· Test Scenario 1: full subframe only;

· Test Scenario 2: full subframe + ending partial subframe;

· Test Scenario 3: Initial partial subframe + full subframe;

· Test Scenario 4: Initial partial subframe + full subframe + ending partial subframe. 

Each test performance per a LAA UE capability are evaluated through Figure 1 ~ Figure 4. 
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Figure 1. TM9, 2x2, EVA5, LAA UE, 64QAM R=0.6 performance
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Figure 2. TM9, 2x2, EVA5, LAA UE, 16QAM R=0.5 performance
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Figure 3. TM4, 4x2, EVA5, LAA UE, 64QAM R=0.6 performance
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Figure 4. TM4, 4x2, EVA5, LAA UE, 16QAM R=0.5 performance
3. Remained Test Configurations 

From Figure 2, a LAA UE uncapable for the initial partial subframe (red) also shows relatively fair performance comparing to a LAA UE capable for the initial partial subframe (purple). The performance gap is only about 1.5dB.
Performance is observed at 70% throughput, the probability of initial partail and full is 70% : 30%. The ending partial case, the full symbol probability is 25%. Therefore, if a UE misses a the partial ending subframe, test can screen the ill-defined UE capability. 

Apply following frequency offset and timing error to one LAA PDSCH requirements for UE who supports LAA but not support CA, otherwise no frequency offset and timing error will be used
· Frequency offset: 200Hz
· Timing error: 
· Option 1: 30us
· Option 2: 3us
First of all, these options are related with LAA demodulation test scope. Option 1 intends to verify LAA UE synchronizations more thoroughly comparing to Option 2. We observe some difference between LAA SCell and LTE Cells regarding synchronization behaviors. 
In LTE Cells, there is a continuous CRS and periodic PSSS, so the UE can set frame boundary and subframe boundary timing by the referring to the reference signal. However, the LAA SCell, there is no guarantee on continuous CRS nor periodic PSSS, so we agree that there is a challenge of UE synchronization in the LAA network. However, a solution to the challenge can be found from two parts. Firstly, one way is in eNB side synchronization. If the network understands the synchronization challenges, the LAA SCell and PCell timing gap needs to be tighten between the network transmitters. We think that tighter timing synchronization in PCell and LAA SCell seems reasonable in the LAA network, and we are skeptical to reuse the legacy CA test timing offset value for LAA test.

Secondly, the LAA UE can recover the large timing offset using PSSS in DRS occasion. Basically, this UE behavior is identical as the legacy CA UE. As long as there is any reference signal either DRS or burst PDSCH transmission, the UE can adjust synchronization independently per a CC. 
If a company assume that a test with 30us timing offset must be critically tested to an LAA UE, we consider to revise one of the CRS-TM and DMRS-TM test configurations from a scratch. RAN4 may introduce a basic LAA UE test to screen if the UE really make synchronization independently in PCell and LAA SCell like CA test 8.2.1.1.1 in TS 36.101. However it seems just to repeat the legacy CA UE capability test, so we don’t think it is essential. 
Proposal 2 : Define performance tests with TO=3us.
4. LAA CA Test Applicability Rules

Since the LAA feature is tested based on CA, it needs test applicability rules like CA to handle different CA combinations. 

A goal of LAA UE is the UE operation and performance in LAA SCell. Therefore, in CA test point of view, PCell attachment may seem important, which can be also tested in the minimum scope. Basically, all different band combinations between SCells and PCell have been tested in the CA tests in TS36.101, therefore RAN4 can apply LAA tests features based on an application rule testing the largest aggregated bandwidth combination. 
Proposal 3 : Apply LAA tests features based on an application rule testing the largest aggregated bandwidth combination in TS36.101 chapter 8.1.2.3

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order

	LAA tests 
	Any one of the supported LAA capabilities with largest aggregated bandwidth combination
	Any one of the supported LAA capabilities with largest aggregated bandwidth combination
	Largest aggregated PCell (or SCell) + LAA SCell bandwidth combination


5. Conclusions

In this contribution, we discuss about remained issues of LAA PDSCH performance test configurations and share the performance measurements. We propose the test configurations and applicability rule as
Proposal 1 : Define performance tests with TO=3us.

Proposal 2 : Apply LAA tests features based on an application rule testing the largest aggregated bandwidth combination in TS36.101 chapter 8.1.2.3
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Appendix

Table 1 : Test Parameters for Dual-Layer Spatial Multiplexing, CRS TM
	Parameter
	Unit
	Value

	Downlink power allocation
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	dB
	-6
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	dB
	-6 (Note 1)

	
	(
	dB
	3
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at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	4 for 3MHz and 5MHz CCs, 6 for 10MHz CCs, 8 for 15MHz and 20MHz CCs

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	CSI request field (Note 3)
	
	‘10’

	PDSCH transmission mode 
	
	TM4

	DL Burst transmission pattern for LAA SCell
	
	As specified in X.X

	timing error relative of LAA SCell to PCell
	μs
	TBD

	Frequency offset of th i-th LAA SCell relative to PCell
	Hz
	[200]

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
Multiple CC-s under test are configured as the 1st set of serving cells by higher layers.
Note 4:
ACK/NACK bits are transmitted using PUSCH with PUCCH format 3.
Note 5:
The same PDSCH transmission mode is applied to each component carrier.


Table 2 : Test Parameters for CDM-multiplexed DM RS (dual layer) for CA with LAA SCell(s) 
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0
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	dB
	
0 (Note 1)

	
	(
	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0 and 1

	Cell ID
	
	0

	CSI reference signals
	
	Antenna ports 15,16

	DMRS ports (dual layer transmission)
	
	port 7 and port 8

	Beamforming model
	
	Annex B.4.2

	CSI-RS periodicity and subframe offset          TCSI-RS / ∆CSI-RS 
	Subframes
	[5/2]

	CSI reference signal configuration
	
	8

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	[3 /

[0010000000000000]
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)

	PDSCH transmission mode
	
	9

	DL Burst transmission pattern for LAA SCell
	
	As specified in X.X

	timing error relative of LAA SCell to PCell
	μs
	TBD

	Frequency offset of th i-th LAA SCell relative to PCell
	Hz
	[200]

	Note 1:
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Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.
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