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1 LAA RRM performance 
1.1 LBT model
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.3
	R4-163467
	discussion
	LBT model for LAA RRM testing
	Ericsson

	6.10.3
	R4-163468
	CR
	LBT model for LAA RRM testing
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-163469
Ericsson
	Observation 1 : Partially occupied subframes are not used in the RRM reference measurement channels and the LBT model applies to complete subframes

Proposal 1 : The model for DRS LBT is

•
Prior to each DMTC period, the test equipment selects a candidate subframe (in the DMTC window) for DRS transmission

•
The subframe selected for DRS transmission is transmitted with probability Pdrs=[0.75]

•
The test equipment should determine the test requirement for each iteration of the test according to the number of DRS transmissions that have occurred

Proposal 2 : RAN4 discusses a suitable model for non DRS transmissions in the test, such as making a decision subframe by subframe whether to transmit the next non-DRS subframe with probability Pnon-drs=[0.9]




Open issues:
· LBT model
Discussion:
E//: the non DRS tx has to be aligned with RAN1
QC: what is the concern if we decide to have only DRS subframes?
E//: we transmit OCNG on all the non DRS subframes.
Agreements:
R4-163468 to be revised.
1.2 Test Cases

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.3
	R4-163355
	CR
	Event triggered reporting on LAA deactivated SCells and interruption probability (0.5%) without DRX
	CATT

	6.10.3
	R4-163356
	CR
	LAA SCell activation and deactivation for known SCells without DRX
	CATT

	6.10.3
	R4-163454
	CR
	Test case: Intra-frequency absolute and relative CSI-RSRP accuracies in CSI-RS based discovery signal under frame structure 3
	Nokia

	6.10.3
	R4-163455
	CR
	Test case: Inter-frequency event triggered reporting under fading propagation conditions under frame structure 3
	Nokia

	6.10.3
	R4-163469
	CR
	LAA Average RSSI accuracy test
	Ericsson

	6.10.3
	R4-163470
	CR
	LAA Channel occupancy test
	Ericsson

	6.10.3
	R4-163696
	CR
	CR of FDD intrafrequency absolute and relative RSRP accuracies for SCell with FS3
	LGE

	6.10.3
	R4-163709
	CR
	CR of TDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3
	LGE

	6.10.3
	R4-163710
	CR
	CR of FDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3
	LGE

	6.10.3
	R4-163711
	CR
	CR of TDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3
	LGE

	6.10.3
	R4-164058
	CR
	Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX based on CRS under Operation with Frame Structure 3
	Huawei

	6.10.3
	R4-164059
	CR
	Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX based on CRS under Operation with Frame Structure 3
	Huawei

	6.10.3
	R4-164057
	CR
	Testing principle of Carrier Aggregation under operation with Frame Structure 3 Test Cases
	Huawei


Open issues:
· Test cases
Could the test cases be agreed?

· Test princinple for Different channel bandwidth combinations in LAA
Could the test princinple be agreed?

Discussion:
QC: we only need to have one event triggered test because the same functionality is being tested.
E//: if some down-selection is agreed, we can consider DRX or non-DRX, not both.

QC: interruption is tested so we don’t need all three.

HW: from core requirement perspective, the CATT test case and the two from Huawei are different.
Agreements:
Further discussion is needed.
1.3 Measurement accuracy and channel occupancy
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.3
	R4-163320
	CR
	Channel occupancy accuracy requirements
	Ericsson, Anritsu

	6.10.3
	R4-163321
	CR
	CSI-RSRP measurement accuracy requirements
	Ericsson


Open issues:
· CSI-RSRP accuracy 

· channel occupancy accuracy
2 LAA RRM Core requirements
2.1 RRM Requirements

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.5.3
	R4-163240
	other
	Further consideration on LAA measurement requirements
	Intel

	5.5.3
	R4-163241
	other
	Discussion on UE behavior for measurement reporting in LAA
	Intel

	5.5.3
	R4-163451
	discussion
	On LAA Cell Detection and Measurements
	Nokia

	5.5.3
	R4-164055
	discussion
	Further discussion on CA requirements in LAA
	Huawei

	5.5.3
	R4-164127
	discussion
	RRM Requirements for LAA
	Qualcomm


Proposals from companies:

	Companies
	Proposals

	R4-163240
Intel
	Observation 1:  The requirement on the maximum duration between two consecutive DRSs occasion can avoid the ambiguity on whether the synchronization from the last DRS measurement is expired or not. As a result, UE needs not any redundant timing synchronization in LAA if the next measurement happened within the maximum synchronization duration allowed.
Proposal 1:  The interval of two consecutive available DRSs for LAA cell detection and measurement shall be less than [5s]. 

Proposal 2:  For UE performing identification, the new identification procedure shall be restarted when the delay due to non-available DRS is larger than the corresponding requirements.

	R4-163241
Intel
	Observation 1: The correct UE measurement behavior to adopt single shot or multiple shots measurement reporting in LAA shall be indicated to the network without additional standard impacts. 

Observation 2: How UE report the measurement results in LAA can depend on the estimated RS-SINR.
Proposal 1:  It is feasible that RS-SINR serve as the metric to determine the different UE measurement and reporting mechanism in LAA.

	R4-163451
Nokia
	Proposal 1: Use the cell identification and measurement requirement tables that were agreed in LAA RRM ac hoc in RAN4#78bis.

Proposal 2: Use a sliding window within which DRS occasions used for cell identification and measurements should occur.

Proposal 3: Allow 50 % probability of DRS not being present in DMTC in cell identification and measurement requirements, and adjust sliding window length based on that assumption.

Proposal 4: Define a similar sliding window for DRS occasions used in LAA SCell activation delay, and additionally define a maximum time for LAA SCell activation.



	R4-164055
Huawei
	Proposal 1: Both the measurement requirement of SCC with active SCell and the measurement requirement of SCC with deactivated SCell shall be scaling the number of configured SCCs.
Proposal 2: AGC issue shall be considered when defining the cell identification requirements on SCC with deactivated SCell.
Based on the above 2 proposals, 2 examples of how to define the CA requirements are given,

(1) The cell identification requirements of a secondary component carrier with activated SCell
SCH Ês/Iot
CRS measurement bandwidth [RB]

CRS Ês/Iot
Tidentify_SCC_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

([6] *NConfigured_SCC +L) * TDMTC_periodicity
[-6] ≤ SCH Ês/Iot < [0]

<25
([24] *NConfigured_SCC +L) * TDMTC_periodicity
[0] ≤ SCH Ês/Iot

[image: image1.wmf]³
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[0] ≤ CRS Ês/Iot
([2] *NConfigured_SCC +L) * TDMTC_periodicity
[-6] ≤ SCH Ês/Iot < [0]


[image: image2.wmf]³
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([8] *NConfigured_SCC +L) * TDMTC_periodicity
NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
(2) The cell identification requirements of a secondary component carrier with deactivated SCell
SCH Ês/Iot
CRS measurement bandwidth [RB]

CRS Ês/Iot
Tidentify_SCC_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

([7] *NConfigured_SCC +L)*measCycleSCell
[-6] ≤ SCH Ês/Iot < [0]

<25
([25] *NConfigured_SCC +L) * measCycleSCell
[0] ≤ SCH Ês/Iot
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25

[0] ≤ CRS Ês/Iot
([3] *NConfigured_SCC +L)*measCycleSCell
[-6] ≤ SCH Ês/Iot < [0]
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([9] *NConfigured_SCC +L)*measCycleSCell
NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
where NConfigured_Scc is the number of secondary component carriers.
L is the total number of configured discovery signal occasions which are not available during Tidentify_SCC_FS3 for cell identification at the UE due to the absence of the necessary radio signals on all configured secondary component carriers.



	R4-164127
Qualcomm
	Proposal 1. Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.
The modified requirements are shown below:

For active SCell:

· Cell identification

a) SCH Ês/Iot
a) CRS measurement bandwidth [RB]

a) CRS Ês/Iot
a) Tidentify_intra_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

([6]+L) * TDMTC_periodicity*NConfigured_SCell
[-6] ≤ SCH Ês/Iot < [0]

<25
([24]+L) * TDMTC_periodicity*NConfigured_SCell
· Measurement period

a) SCH Ês/Iot
a) CRS measurement bandwidth [RB]

a) CRS Ês/Iot
a) Tmeasure_intra_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

([5]+L) * TDMTC_periodicity*NConfigured_SCell
[-6] ≤ SCH Ês/Iot < [0]

<25
([20]+L) * TDMTC_periodicity*NConfigured_SCell
For deactivated SCell:

· Cell identification

a) SCH Ês/Iot
a) CRS measurement bandwidth [RB]

a) CRS Ês/Iot
a) Tidentify_SCC_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

Max {([6]+L) * measCycleSCell, ([6]+L)* TDMTC_periodicity*NConfigured_SCell}
[-6] ≤ SCH Ês/Iot < [0]

<25
Max {([24]+L) * measCycleSCell, ([24]+L)* TDMTC_periodicity*NConfigured_SCell}
· Measurement period

a) SCH Ês/Iot
a) CRS measurement bandwidth [RB]

a) CRS Ês/Iot
a) Tmeasure_SCC_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

Max {([5]+L) * measCycleSCell, ([5]+L)* TDMTC_periodicity*NConfigured_SCell}
[-6] ≤ SCH Ês/Iot < [0]

<25
Max {([20]+L) * measCycleSCell, ([2]+L)* TDMTC_periodicity*NConfigured_SCell}
Where measCycleSCell is the shortest configured measurement cycle amont all the configured SCells and NConfigured_SCell is the number of configured SCells, activated or de-activated.



Open issues:
· Infinite measurement
· Option1: 

If the interval between two available measurement occasions is larger than [TBD] seconds, the cell is considered undetectable.
· Option2:
 L: the current definition, provided that L is not larger than [50%] of the total number of discovery occasions. 
· Option3
Both options 1 and 2 are specified.
· Intra-frequency Cell identification and CRS based measurement requirements 
· Option 1: 
· Cell identification requirements

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_intra_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([6]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([24]+L) * TDMTC_periodicity

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([2]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
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	([8]+L) * TDMTC_periodicity

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


· Measurement requirements

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([5]+M) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([20]+M) * TDMTC_periodicity

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([1]+M) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
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	([4]+M) * TDMTC_periodicity

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


· Option 2:

RS-SINR serve as the metric to determine the different UE measurement and reporting mechanism in LAA.
· Inter-frequency Cell identification and CRS based measurement requirements

(1)Considering the AGC issue only impacts the first time of cell identification, 1 TDMTC is added to inter-frequency cell identification
Cell identification requirements

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_inter_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([7] *Nfreq+L)*Max{TDMTC_periodicity, MGRP}

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([25] *Nfreq+L)*Max{TDMTC_periodicity, MGRP}

	[0] ≤ SCH Ês/Iot
	
[image: image9.wmf]³
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	[0] ≤ CRS Ês/Iot

	([3] *Nfreq+L)*Max{TDMTC_periodicity, MGRP}

	[-6] ≤ SCH Ês/Iot < [0]
	
[image: image10.wmf]³

25
	
	([9] *Nfreq+L)*Max{TDMTC_periodicity, MGRP}

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


· (2) L definition clarification
· Option 1:
L is the total number of configured discovery signal occasions which are not available during the time Tidentify_inter_FS3 for cell identification at the UE due to the absence of the necessary radio signals on all configured inter-frequency carriers
· Option2:

others
· Cell identification and measurements requirements in CA
Both the measurement requirement of SCC with active SCell and the measurement requirement of SCC with deactivated SCell shall be scaling the number of configured SCCs.
· Yes

· no
Discussion:
· Infinite measurement
Intel: based on the discussion at the main session, option 1 is more straightforward so we should use it.
E//: need to consider what is more useful practically. Option 2 and option 3 are relative and can be merged.
HW: we support option 1. If companies are concerned about the interval, we can use smaller interval.

QC: we prefer option 1. For E//, what Lmax and Mmax would be used for option 2?

E//: we can use some relative numbers. E.g. Lmax should not exceed 50% of the total configured.

Intel:  the relative number would depend on the DMTC periodicity.

Nokia:  the network can measure how many LBT is being experienced and then decide 
Wideband measurement:

QC: our understanding is this is optional.
Scaling:

QC: scaling the req. with respect to the number carriers is needed.

Inter-freq. measurement:

QC: how do we count the number of DRS occasions that are not available.

How to distinguish single shot and multi-shot measurement:

Intel: it is still not clear on this point.
Agreements:
Wideband measurement is optional, meaning no test case is needed.
Scaling discussion will be deferred to R14 because in R13 there is only one LAA SCC supported.
2.2 CRs

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	5.5.3
	R4-163322
	CR
	Clarification on signal availability in CSI-RSRP measurement requirements
	Ericsson

	5.5.3
	R4-163323
	CR
	Clarification to avoid infinite measurement time
	Ericsson

	5.5.3
	R4-163324
	CR
	A clarification on LAA band
	Ericsson

	5.5.3
	R4-163325
	CR
	Editorial corrections for LAA
	Ericsson

	5.5.3
	R4-163326
	CR
	Intra-frequency measurement requirements
	Ericsson

	5.5.3
	R4-163327
	CR
	Carrier aggregation measurement requirements
	Ericsson

	5.5.3
	R4-163328
	CR
	Inter-frequency measurement requirements
	Ericsson

	5.5.3
	R4-163452
	CR
	Modifications on LAA cell identification and measurement requirements
	Nokia

	5.5.3
	R4-163453
	CR
	Modifications on LAA SCell activation delay requirements
	Nokia

	5.5.3
	R4-164051
	CR
	Modification on intra-frequency CRS based discovery signal measurement requirements in LAA
	Huawei

	5.5.3
	R4-164052
	CR
	CR on inter-frequency CRS based discovery signal measurement requirements in LAA
	Huawei

	5.5.3
	R4-164053
	CR
	Modification on intra-frequency CSI-RS based discovery signal measurementrequirements in LAA
	Huawei

	5.5.3
	R4-164054
	CR
	CR on inter-frequency CSI-RS based discovery signal measurement requirements in LAA
	Huawei

	5.5.3
	R4-164056
	CR
	Modification on CA requirements in LAA
	Huawei


Discussion:
Agreements
3 LAA UE demodulation
3.1 LAA UE demodulation test 
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.4
	R4-163248
	other
	Discussion on LAA UE performance tests
	Intel Corporation

	6.10.4
	R4-163428
	discussion
	Further discussion on LAA UE demodulation performance requirements
	Huawei, HiSilicon

	6.10.4
	R4-163534
	other
	Further discussion on LAA demodulation performance requirements
	Qualcomm Incorporated

	6.10.4
	R4-163652
	discussion
	Discussion and initial simulation results for LAA demodulation
	LG Electronics Inc.

	6.10.4
	R4-163925
	discussion
	General test setup and requirements applicability for LAA demodulation
	Ericsson

	6.10.4
	R4-163927
	discussion
	Further discussion on the control channel performance requirements
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-163428
Huawei, HiSilicon
	· Proposal 1: Define separate test cases for different UE capability to cover both partial subframe and full subframe support with the first three combinations.
· Proposal 2: No separate performance tests need to be defined for (E)PDCCH that can be implicitly tested by PDSCH performance test.

· Proposal 3: Configure up to 6 MBSFN subframes for TM9 LAA demodulation performance requirement.
· Proposal 4: Set the frequency offset and timing relative to PCell for LAA SCell to [750]Hz and [30] µs and the basic time unit will be subject to change according to RAN1 discussion results.
· Proposal 5: Set constant power level and Noc value during the PDSCH performance test.
· Proposal 6: Reuse the following existing tests with 1.4MHz ~ 20MHz BW for PCell: 
· TM3 rank-2, EVA70, 2x2 Low, 16QAM ½

· TM4 rank-2, EVA5, 4x2 Low, 16QAM ½
· Proposal 7: Define the TM3 2x2 and TM4 4x2 demodulation performance requirements for LAA SCell for CRS based transmission mode; Define the TM9 2x2 performance requirements for LAA SCell for DMRS based transmission mode.
· Proposal 8: It is proposed the following new LAA demodulation performance requirements:
· Test 1: TM3 test with 2x2 Low EVA70 16QAM 1/2, which is based on the requirements of CA tests in 8.2.1.3.1 for FDD and of CA tests in 8.2.2.3.1 for TDD.

· Test 2: TM4 test with 4x2 Low EVA5 16QAM 1/2, which is based on the requirements of CA tests in 8.2.1.4.3 for FDD and of CA tests in 8.2.2.4.3.

· Test 3: TM9 1-layer test with 2x2 Low EVA5 QPSK 1/3 on LAA SCell and with 2x2 Low EVA70 16QAM 1/2 MBSFN configuration on PCell, which is based on the requirements of Test 1 in 8.3.1.1 for FDD and of Test 1 in 8.3.2.1A for TDD

· Test 3a (alternative): TM9 2-layer test with 2x2 Low ETU5 16QAM 1/2 [MBSFN configuration] on LAA SCell and 2x2 Low EVA70 16QAM 1/2 on PCell, which is based on the requirements in 8.3.1.2 for FDD and of Test 2 in 8.3.2.2 for TDD.


	R4-163534
Qualcomm
	· Proposal 1. For Pcell, reuse existing TM3 demodulation test configuration and requirement for CA specified in 8.2.1.3.1 for FDD and 8.2.2.3.1 for TDD.

· Proposal 2. For CRS TM, introduce TM3 test with 4x2 antenna configuration. 

· Proposal 3. For TM9 test, employ random precoding with 2x2 antenna configuration. For precoding, consider 1 PRG granularity in frequency domain and 1 ms granularity in time domain. 

· Proposal 4. For MBSFN subframe in TM9 test, consider following options for MBSFN subframe configuration. 

· Option 1: MBSFN subframe is not configured. 

· Option 2: MBSFN is configured in subframe 4 and 9. 

· Proposal 5. Define LAA demodulation test so that LAA UE with different capabilities regarding initial and end partial subframe demodulation can be covered. 

· Proposal 6. Implicitly verify PDCCH and EPDCCH demodulation functionality via PDSCH demodulation tests.

· Proposal 7. Employ random burst model for LAA Scell transmission. 



	R4-163652
LGE
	· Proposal 1: Depending on decision for capability of end partial subframe in RAN1, RAN4 needs to define performance requirements for one set among [Test case1 and 4], [Test case 3 and 4], or [Test case 1~4]. 

· Proposal 2: RAN4 needs to consider explicit control channel performance requirement.

· Proposal 3: MBSFN subframe configuration does not need for LAA demodulation performance requirement.

· Proposal 4: TM3 2X2 and TM9 4X2 could be considered in LAA demodulation performance requirements.



	R4-163925
Ericsson
	· Proposal 1: 
· The performance requirements are defined based on one primary cell and one LAA Scells in Rel-13, and 
· The performance requirements for multiple LAA Scells (at least up to 4 LAA Scells) will be defined in Rel-14, and 
· UEs that conform to Release 13 and support multiple LAA Scells shall support the corresponding requirements defined in Rel-14, which will be captured in 36.307. 
· Proposal 2: 2x2 Low 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 Low case (i.e., TM4).
· Proposal 3: 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 4: The frequency offset between carriers can be 750 Hz and the time offset between PCcell and LAA Scells is 30.26 usec.
· Proposal 5: [Initial paritial subframe] + full frame + ending partial subframe is configured in the test. 


	R4-163927
Ericsson
	· Observation 1:  AGC/FTL/TTL problem or other receiver problem for (e)PDCCH can be explicitly reflected in explicit (e)PDCCH performance test and it may not be  fully reflected in PDSCH performance test.  
· Observation 2:  The MCS of PDSCH and the number of CCEs, the number of OFDM symbols for control channel shall be tuned carefully for the implicit (e) PDCCH performance test if implicit (e)PDCCH performance verification  is used. Otherwise, the bad implementation can easily pass the test.
· Observation 3: (e)PDCCH performance shall be explicitly specified based on general RAN4 principle
· Observation 4:  The test number of LAA is reasonable when the explicit test is considered. 
· Based on the above proposals, we propose:
· Proposal 1: Explicitly specify the PDCCH and EPDCCH performance requirements in LAA demodulation test



Open issues:
· Full and Partial subframes to be tested

· Test 1: Full subframe only;

· Test2:  Full subframe + ending partial subframe;

· Test 3: Initial partial subframe + full subframe;

· Test 4: Initial partial subframe + full subframe + ending partial subframe. 
· Option 1: Test 1, Test 2 and Test 3
· Option 2:  Test 2 and Test 4
· Option 3: Test 1 and Test 4, or Test 3 and Test 4
· Option 4:  Test 1, Test 2, Test 3 and Test 4
· (e)PDCCH performance verification 

· Option 1: Explicitly

· Option 2: Implicitly verify the (e)PDCCH performance via PDSCH tests
· MBSFN subframe configuration
Considering the AGC issue only impacts the first time of cell identification, 1 TDMTC is added to inter-frequency cell identification and measurement period respectively.

· Option1: MBSFN is configured in subframes 4 and 9 for DMRS-based transmission mode 

· Option2: Configure up to 6 MBSFN subframes for TM9 LAA demodulation performance requirement.
· Option1 : MBSFN subframe is not configured 

· Frequency offset and timing error of LAA SCell relative to PCell
Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.
· Option1: [750]Hz and [30]µs and the basic time unit will be subject to change according to RAN1 discussion results 
· Test for PCell
· Option 1:

· TM3 rank-2, EVA70, 2x2 Low, 16QAM ½

· TM4 rank-2, EVA5, 4x2 Low, 16QAM ½
· Option2: TM3 rank-2, EVA70, 2x2 Low, 16QAM ½
· Test for LAA SCell
· Option1: TM3 2x2, TM4 4x2, TM9 2x2
· Option2: TM3 2x2, TM9 4x2
· Option3: TM3 4x2,  TM9 2x2
Discussion:
Full and Partial subframes to be tested:
(e)PDCCH performance verification:
QC, HW, Intel, SS think option 2 is ok.
E//, LG support option 1.

E//: what are your main concern not supporting option 1?
QC: option 2 can ensure that PDCCH performance is implicitly tested.

LG: this is new UE behaviour for initial partial subframe.

QC: what is impacting PDCCH performance but not PDSCH performance?

Intel: as a compromise, propose to have low SNR test for PDSCH.

E//: for low SNR decoding, AGC impact is small.

MBSFN subframe configuration:
Frequency offset and timing error of LAA SCell relative to PCell:
Test for PCell:
Test for LAA SCell:

Agreements:
Full and Partial subframes to be tested:
RAN4 will define different tests for different capabilities. UEs will be tested based on its capability with the understanding that the number of applicable tests should be minimized for a specific UE.
It is also subject to RAN1 decision whether ending partial subframe will be mandatory or optional.
(e)PDCCH performance verification:
MBSFN subframe configuration:
Frequency offset and timing error of LAA SCell relative to PCell:
Test for PCell:
Test for LAA SCell:
3.2 Burst transmission model

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.4
	R4-163429
	discussion
	Discussion on transmission model for LAA
	Huawei, HiSilicon

	6.10.4
	R4-163534
	other
	Further discussion on LAA demodulation performance requirements
	Qualcomm Incorporated

	6.10.4
	R4-163652
	discussion
	Discussion and initial simulation results for LAA demodulation
	LG Electronics Inc.

	6.10.4
	R4-163924
	discussion
	Further discussion on the transmission signal model for LAA demodulation
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-163429
Huawei, HiSilicon
	· Proposal 1: Compromise Option1 and Option2 listed in RAN4#78bis as following:
1: Set the cycle for a burst pattern to 40ms; Fix the TB size to 18SFs per burst pattern; Design 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6} that covers all possible number of subframes if we choose Channel Access Priority Class 3;

2: Select one pattern randomly from 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6};

3: Selected the number of subframe randomly from {1, 8, 4, 5} or {2, 7, 3, 6} pattern which is selected in step 2. If one subframe number is selected previously, just randomly select from the leftovers;

4: If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability. Otherwise, start symbol of initial subframe is always 0. 

5: If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {3, 6, 12, 0} with equal probability. Otherwise, end subframe always has 0 OFDM symbols. 
6: If the said decided burst format is not valid according to RAN1 specification, the number of subframe will be re-selected until a valid burst format is selected, for example the total burst length exceeds 8ms;
7: TE selects the transmission start point randomly from the four 10 subframes in order;
8: Defer at least one slot and less than 20ms before the transmission;

9: If the continuous transmission period exceeds 8ms, start the burst transmission by deferring one subframe;

10: Repeat step 2 to step 8 for [10000]ms.


	R4-163534
Qualcomm
	· Proposal 7. Employ random burst model for LAA Scell transmission. 



	R4-163652
LGE
	Based on initial simulation results, we observe for burst transmission model,

· Observation: Both options are reasonable to verify LAA demodulation performances, and need more discussion to select proper burst transmission model for LAA.



	R4-163924
Ericsson
	· Observation 1: Randomness signal model have been taken into account all the factors which will impact on the UE behavior by nature. 
· Observation 2:  If deterministic signal model is used, the impact of the deterministic pattern on the UE behavior shall be studied before specific patterns are designed. Otherwise, it is not clear on how to justify the design pattern is appropriate or not for the test purpose.
· Observation 3: The UE may pass the test without some key functionality implementations, such as initial subframe detection , end partial subframe detection, and the subframe presence detection. 
· Observation 4: Simulation results show that randomness of the randomness model has negligible impact on the final performance requirements
· Based on these observations, we have the following proposal:
· Proposal 1: Randomness Signal model is set as the baseline for the simulation results alignment. If any problems are identified for the randomness model, deterministic pattern can be considered. 



Open issues:
· Burst model for LAA SCell transmission

Option 1: Random burst transmission model (R4-162754 Option 1)

· Determination of burst format 

· Select the number of subframes randomly from {1,3,5,8} with equal probability

· If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability. Otherwise, start symbol of initial subframe is always 0. 

· If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {3,6,12,14} with equal probability. Otherwise, end subframe always has 14 OFDM symbols. 

· If the said decided burst format is not valid according to RAN1 specification, the number of subframes will be re-selected until a valid burst format is selected 

· At the end of each transmitted/muted burst

· TE determines burst format 

· TE generates a uniform random variable from [0, 1]

· If random variable is less than p=[0.5] 

· If both end subframe of previous burst and initial subframe of new burst is full subframe, start burst transmission after deferring one subframe

· Otherwise, start transmission from the latest start symbol determined from the determined burst format

· Otherwise, mute burst transmission

· Muting duration is same as number of subframe for determined burst format

Option2: Compromise of Option1 and Option 2  (R4-163429)

1. Set the cycle for a burst pattern to 40ms; Fix the TB size to 18SFs per burst pattern; Design 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6} that covers all possible number of subframes if we choose Channel Access Priority Class 
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2. Select one pattern randomly from 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6};

3. Selected the number of subframe randomly from {1, 8, 4, 5} or {2, 7, 3, 6} pattern which is selected in step 2;

4. If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability. Otherwise, start symbol of initial subframe is always 0. 

5. If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {3, 6, 12, 0} with equal probability. Otherwise, end subframe always has 14 OFDM symbols. 
6.  If the said decided burst format is not valid according to RAN1 specification, the number of subframe will be re-selected until a valid burst format is selected, for example the total burst length exceeds 8ms;
7. TE selects the transmission start point randomly from the four 10 subframes in order;

8. Defer at least one slot and less than 20ms before the transmission;

9. If the continuous transmission period exceeds 8ms, start the burst transmission by deferring one subframe;

10.  Repeat step 2 to step 8 for [10000]ms.
Discussion:
Agreements:
3.3 Simulation assumption and CRs

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.4
	R4-163928
	discussion
	Simulation assumption for LAA demodulation
	Ericsson

	6.10.4
	R4-164043
	draftCR
	Draft CR for introducing LAA PDSCH demodulation performance requirements
	Huawei, HiSilicon


4 LAA UE CSI performance test
4.1 CSI test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.5
	R4-163430
	discussion
	CSI test requirements for LAA
	Huawei, HiSilicon

	6.10.5
	R4-163533
	other
	Further discussion on LAA CQI test
	Qualcomm Incorporated

	6.10.4
	R4-163926
	discussion
	Discussion on LAA CSI test
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-163430
Huawei, HiSilicon
	· Proposal 1: Define aperiodic CSI test only for LAA. For CSI test for CRS based transmission scheme, use CQI feedback type PUSCH 1-0.
· Proposal 2: Use two distinct power levels for two DL burst transmission pattern and randomly select one of them for each transmission for LAA CQI definition tests.

· Proposal 3: The following test metrics can be considered for LAA CQI tests

· CQI distribution: reported CQI-s are concentrated around two dominant values;

· BLER criterion: Reuse the existing BLER criterion based on the 25% CQI and 75% CQI in the CDF of reported CQI corresponding to two SNR conditions.
· Proposal 4: For LAA CQI test, one licensed carrier should be configured and the requirements should cover all the six bandwidths.

· Proposal 5: If the LAA SCell number is larger than 2, the distinct sets of SNR levels should be applied to separate LAA SCells to rule out the bad UE which copies the reported CQI from one SCell to others.



	R4-163533
Qualcomm
	· Proposal 1. Specify CQI reporting requirement for LAA only for aperiodic CSI reporting mode. 

· Proposal 2. Consider TM3 and TM9 CQI definition test with burst DL transmission with dynamic power allocation. 



	R4-163926
Ericsson
	· Proposal 1: Both aperiodic CSI and periodic CSI test will be introduced in LAA CSI test.

· Proposal 2: Taking into account the setup in Table 1 as one reference for the CSI test setup for CRS-based transmission scheme in the periodic CSI test

· Proposal 3: The following metric can be considered for the periodic CRS-based CSI test:

· Metric 1:  BLER for CSI_0 can be applied

· Metric 2: The Delta CQI between CQI_higher and CQI_lower

· Metric 3: The feedback shall be within CQI_lower +/-1 if there is at least one transmission in subframe 5, 6, 7 and 8, and within CQI_higher +/-1 if there is no any transmission in subframe 5, 6, 7 and 8. 

· Metric 4:  The percentage of CQI_higher shall be larger than X percent and the percentage of CQI_lower shall be larger than Y percent (X and Y could be 40% for the implementation margin)

· Proposal 4: Taking into account the setup in Table 2 as one reference for the CSI test setup for DMRS-based transmission scheme in the periodic CSI test

· Proposal 5: The following metric can be considered for the periodic DMRS-based CSI test

· Metric 1:  BLER for CSI_0 can be applied

· Metric 2: The Delta CQI between CQI_higher and CQI_lower

· Metric 3: The feedback shall be within CQI_lower +/-1 if there is transmission in subframe 8, otherwise, the feedback shall be within CQI_higher +/-1 in CSI_1

· Metric 4:  The percentage of CQI_higher in CSI_1 shall be larger than X percent and the percentage of CQI_lower in CSI_1 shall be larger than Y percent (X could be 60% and Y could be 30% with implementation margin) in CSI_1

· Proposal 6: Taking into account the setup in Table 3 as one reference for the CSI test setup for CRS-based transmission scheme in the aperiodic CSI test. 

· Proposal 7: The following metric can be considered for the aperiodic CRS-based CSI test:

· Metric 1:  BLER for CSI_0 and CSI_1 can be applied

· Metric 2: The Delta CQI between CQI_higher and CQI_lower

· Proposal 8: Taking into account the setup in Table 4 as one reference for the CSI test setup for DMRS-based transmission scheme in aperiodic CSI test.

· Proposal 9: The following metric can be considered for the aperiodic DMRS-based CSI test

· Metric 1:  BLER for CSI_0 and CSI_1 can be applied

· Metric 2: The Delta CQI between CQI_higher and CQI_lower



Open issues:
Aperiodic CQI test
· Feedback mode

For CRS and DMRS based transmission scheme CQI test, TM3 PUSCH 3-0 and TM9 PUSCH 3-1 was decided as the baseline in last RAN4#78bis meeting, but it is still keep for further consideration for CRS based CQI test.
For CRS based CQI test, the feedback mode:

Option 1: TM2 PUCCH 1-0
Option 2: TM3 PUSCH 1-0
Option 3: TM3 PUSCH 3-0
· Test metric
Option 1: 
· CQI distribution: reported CQI-s are concentrated around two dominant values;

· BLER criterion: Reuse the existing BLER criterion based on the 25% CQI and 75% CQI in the CDF of reported CQI corresponding to two SNR conditions.

· Test methodology
“Two power levels with interference level constant” was agreed in RAN4#78bis Mexico meeting. But RAN4 has not discussed the detailed test setup for the CQI test. Huawei give a little detailed setup for the test methodology as following:

1: Set two sets of burst patterns Set 1 and Set 2 as stated in [6], each with distinct transmission power level and keeping the interference level constant during the test by setting, for example, SNR1= 0 and SNR2 = 6 respectively.

2: The TE transmits the burst patterns as stated in [6]. And the TE will get reported CQIs corresponding to the transmission with different SNR levels, SNR1 and SNR2. If UE follows the specification not to average across the bursts, then it is expected to distribute around two CQI index value, i.e., the pdf of reported CQI distribution would be with two-peak. If UE average the CQI across the bursts, the distribution of reported CQI is expected to be different, i.e., with more peaks.
3: Set 25% CQI and 75% CQI in the CDF of reported CQI as CQIm1 and CQIm2 which are used as the so called median CQI for each of the burst pattern Set 1 and Set 2. The reported CQI value shall be in the range of ±1 of the reported CQIm1 and CQIm2 more than 45% of the time separately. 
4: The TE transmits the burst PDSCH as per the burst pattern as stated in [6] by setting the lower power level SNR1 and lower order CQIm1 to Set 1, higher power level SNR2 and higher order CQIm2 to Set 2. Then the test equipment calculates the BLER for each set separately as BLER1 and BLER2.

5: The TE transmits the burst PDSCH by applying the BLER1 and BLER2 criterion for Set 1 and Set 2 separately as following:

5.1. On Set 1, if the PDSCH BLER1 using the transport format indicated by CQIm1 is less than or equal to 0.1, the BLER1 using the transport format indicated by the (CQIm1+1) shall be greater than 0.1. If the PDSCH BLER1using the transport format indicated by the CQIm1 is greater than 0.1, the BLER1using transport format indicated by (CQIm1-1) shall be less than or equal to 0.1.
5.2. On Set 2, If the PDSCH BLER2 using the transport format indicated by CQIm2 is less than or equal to 0.1, the BLER2 using the transport format indicated by the (CQIm2+1) shall be greater than 0.1. If the PDSCH BLER2 using the transport format indicated by the CQIm2 is greater than 0.1, the BLER2 using transport format indicated by (CQIm2-1) shall be less than or equal to 0.1.
Qualcomm suggest the following restrictions for the transmitted bursts, we need to decide if it is necessary if we consider that the burst transmission model consistent and the variable burst length especially partial subframe have impact to the UE implementation about CSI measurement to decide the valid subframes with DRS configured.

· Number of subframes in a transmission burst is always 8. 

· Initial subframe is always full subframe. 

· End subframe is always full subframe. 
· DMTC period is 80ms. 
· Power of DL transmission burst is boosted randomly either by 0dB or 6dB. 
· For TM3 test, 

· Aperiodic CSI feedback is triggered in the fourth subframe of each transmission burst.
· For TM9 test, 

· CSI-RS is configured in SF 1 and 6 with 5 ms periodicity. 

· Aperiodic CSI feedback is triggered in first CSI-RS subframe within transmission burst. 

· Periodic CQI test
RAN4#78bis meeting agreed to define aperiodic CQI test, whether to define periodic CQI test is FFS:

· No

· Yes

Discussion:
Agreements:
4.2 Others
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.10.5
	R4-163650
	discussion
	Discussion on Implementation Issue for CSI measurement in LAA 
	LG Electronics Inc.

	6.10.5
	R4-163651
	LS out
	LS on Periodic CSI reporting in LAA
	LG Electronics Inc.


Proposals from companies:

	Companies
	Proposals

	R4-163650
LGE
	· Observation: Considering periodic or CCS-aperiodic CSI reporting for LAA,
· More than Ny CSIs update are introduced in certain subframe when Ny aperiodic CSI reporting are triggered for licensed carriers.

· In UE implementation perspective, additional complexity and power consumption to measure and update CSI for LAA periodic or CCS-aperiodic CSI reporting.

· Proposal: To clarify UE behavior and reduce UE implementation complexity and power consumption, we propose some options and can send LS to RAN1 with one option.
· Option 1:

· Periodic CSI reporting configuration: UE is not expected to configure periodic CSI reporting in Rel-13 LAA. 

· CCS-aperiodic CSI reporting configuration: when CCS-aperiodic CSI reporting is configured,

· UE is expected to receive a trigger in valid subframe from LAA carrier.

· If there is no valid subframe, UE could transmit a buffered CSI or ‘out of range’.

· Option 2: For periodic CSI reporting and CCS-aperiodic CSI reporting, UE measures and updates CSI for one valid subframe in each DL burst prior to CSI reference resource.  

· Option 3: If UE need to measure more than Ny CSI for licensed and LAA carriers at a certain subframe, CSI measurements for licensed carriers are prioritized over unlicensed carriers, and then UE could transmit a buffered CSI or ‘out of range’ for LAA. 

· Option 4: For periodic CSI reporting and CCS-aperiodic CSI reporting in subframe k for LAA, if there is no valid CSI reference resource in the subframe k-4, UE can transmit a buffered CSI or ‘out of range’ for CQI.



	R4-163651
LGE

	1. Overall Description:

According to RAN1 specification TS 36.213 section 7.2.1 in Rel-13, if a UE receives aperiodic CSI report request triggering Ny CSI reports in a subframe, the UE is required to update CSI for Ny CSI processes from the CSI processes corresponding to all the triggered CSI reports. Ny is given by maxNumberUpdatedCSI-Proc-r13. 

In LAA with periodic CSI reporting configuration, a UE updates CSI every valid subframe in all DL bursts since UE cannot know whether DL burst transmission is existed in n-nCQI-ref subframe where n-nCQI_ref subframe is latest valid subframe. So, even though periodic CSI report is configured in LAA carriers and Ny aperiodic CSI reports are triggered in licensed carriers with different report timing, the UE could be required to update more than Ny CSIs in certain subframe since CSI measurement subframe both LAA and licensed carriers could be overlapped in the subframe cause by LAA periodic CSI measurement behaviour. The same issue also arises in case of cross-carrier aperiodic CSI reporting. (Refer to attachment for detail description for information)

For this case, a UE cannot report right CSIs for LAA carriers, so some guideline for right UE behaviour on this issue is needed in RAN1 specification TS 36.213. 

2. Actions:
To RAN1:

ACTION: 
RAN4 respectfully asks RAN1 take the above issue into consideration, and clarify UE behaviour of periodic and cross-carrier aperiodic CSI report for LAA carriers in TS 36.213. 



Discussion:
Agreements:































































































































































_1509655470.unknown

_1509655538.unknown

_1476273635.unknown

