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1. eLAA RRM
1.1. eLAA RRM core
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.18.4.3
	R4-1609750
	discussion
	Support of FS3-only TAGs
	Nokia, Alcatel-Lucent Shanghai Bell

	8.18.4.3
	R4-1609751
	LS out
	Draft LS Response on Timing Reference for LAA SCell
	Nokia, Alcatel-Lucent Shanghai Bell

	8.18.4.1
	R4-1609752
	discussion
	RRM requirements and scaling
	Nokia, Alcatel-Lucent Shanghai Bell

	8.18.4.1
	R4-1609814
	other
	Measurements for LAA with multiple Scells
	Qualcomm Incorporated

	8.18.4.2
	R4-1610113
	discussion
	Discussion on interruption requirements in eLAA
	Huawei, HiSilicon

	8.18.4.1
	R4-1610114
	discussion
	Scaling RRM requirements with the number of component carriers in eLAA
	Huawei, HiSilicon

	8.18.4.1
	R4-1610333
	other
	On measurement requirements for multiple SCells in FS3
	Ericsson

	8.18.4
	R4-1610334
	CR
	eLAA requirements corrections
	Ericsson

	8.18.4
	R4-1610335
	CR
	Remaining issues with eLAA RRM requirements
	Ericsson

	8.18.4
	R4-1610336
	other
	On Timing reference for FS3 SCell
	Ericsson

	8.18.4
	R4-1610337
	LS out
	Response on Timing reference for FS3 SCell
	Ericsson


1.1.1. Interruption requirements
Proposals from companies:

	Company
	List of proposals

	Huawei

R4-1610113
	Proposal1: The current interruption requirements could be reused for eLAA.

	Ericsson

R4-1610335
	The UE may access the channel for transmitting but may not be able to transmit due to interruptions

it is clarified that no LBT shall be performed for the UL transmissions in the interrupted subframes


Open issues:
· Interruption requirement
· Option 1(Huawei R4-1610113): The current interruption requirements could be reused for eLAA.
· Option 2(Ericsson R4-1610335): it is clarified that no LBT shall be performed for the UL transmissions in the interrupted subframes

· Handling CR R4-1610335
Agreements:
No agreement.
1.1.2. Measurement with multiple cells
Proposals from companies:
	Company
	List of proposals

	Nokia, ALU

R4-1609752
	Proposal 1: Allow scaling only if measurement gaps and DMTC occasions are overlapping.

Proposal 2: Only allow scaling if the DMTC occasions on different component carriers are overlapping in time.
Proposal 3: Address in the specification, that scaling is only done to the extent that is needed by the UE based on its capability to perform simultaneous measurements on different CCs, with the maximum scaling factor being 3.

	Qualcomm

R4-1609814
	In this paper we discussed the measurement requirements defined for LAA in CA. Considering the discussions in the previous meetings we propose to scale the LAA CA measurement requirement based on the following equation:
Measurement period=MP*minimum(3, NconfiguredLAASCells),

Where MP is the already defined measurement period.

	Huawei

R4-1610114
	Proposal 1: Both the measurement requirement of SCC with active SCell and the measurement requirement of SCC with deactivated SCell shall be scale with 
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2 examples of how to define the CA requirements are given.

Likewise the requirements for CSI-RS based measurements in CA shall be scaled with 
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	Ericsson

R4-1610333
	Proposal: The LAA/eLAA requirements remain in the specification as they were originally agreed, i.e., without any additional scaling linked to the number of CCs.


Open issues:
· Scaling RRM requirements with the number of component carriers
· Option 1 (Qualcomm R4-1609814):  scaling with minimum(3, NconfiguredLAASCells)
· Option 2 (Huawei R4-1610113): scaling with 
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· Option 3(Nokia, ALU R4-1609752): scaling is only done to the extent that is needed by the UE based on its capability to perform simultaneous measurements on different CCs, with the maximum scaling factor being 3.

· Option 4(Ericsson R4-1610333) : No scaling
Agreements:
· Scaling RRM requirements with the number of component carriers: 

· Try to converge on one options below or find the compromises based on the two options below
· Option 1 (Qualcomm, Nokia): Scaling is only done to the extent that is needed by the UE based on its capability to perform simultaneous measurements on different CCs, with the maximum scaling factor being minimum(3, NconfiguredLAASCells)
· When DMTC occasions collide across LAA SCells.
· Option 2 (Huawei, Intel, Ericsson): Scaling with 
· Ceiling (N_configured_SCell/2), when  N_configured_Scell of FS3 SCells is less or equal to 4
· Option 3 (Qualcomm): Scaling with 

· Ceiling (N_configured_SCell/2), when  N_configured_Scell of FS3 SCells is larger than 2;
· 2 when N_configured_Scell of FS3 SCells is equal to 2.
1.1.3. Timing reference for FS3 only TAGs
Proposals from companies:
	Company
	List of proposals

	Nokia, ALU

R4-1609750, R4-1609751
	Proposal 1: The definition of reliability and unreliability is to be defined for the whole TAG.

Proposal 2: The definition of unreliability shall be: “If there is no transmission in any of the cells in the TAG for X seconds, the TAG is stopped.”

	Ericsson

R4-1610336, R4-1610337
	Observation 1: LAA SCell may be used as a DL reference for deriving UL transmission timing, provided that a certain minimum number of DL subframes of the LAA SCell are available at the UE for obtaining reliable DL reference, which can be clarified in 36.133. So, an LAA SCell can be used as a DL reference whenever the eNodeB is able to transmit these minimum number of DL subframes over a certain time period, i.e., the probability of not accessing the channel by the eNodeB due to LBT failure is not too high.
Proposal 1: LAA SCell shall be considered as a reliable DL reference for deriving UL transmission timing, provided that a sufficient number of DL subframes is available for the DL timing estimation on this cell within a certain time until the UL transmission subframe. Otherwise, LAA SCell cannot be considered as a reliable DL timing reference and shall not be used as a DL reference.
Proposal 2: If an LAA SCell cannot be used as a reliable DL timing reference, another cell shall be selected as a reference cell, which can either be another LAA SCell or a non-LAA SCell.
Proposal 3: At least one DRS occasion within up to 1.28 s before the UL transmission may be considered as a condition for a reliable DL reference for LAA SCell.


Open issues:
· Rely LS to RAN2 on reliability of  DL timing reference for LAA SCell: 
· Reply #1(Nokia, ALU R4-1609751): 
· If the UE is able to acquire the timing from any of the LAA SCells in the sTAG where it belongs to, this cell can be considered reliable and can be used as TA reference for other LAA SCells in the sTAG. 
· After choosing the timing reference cell, the UE shall keep track of the timing primarily from the reference cell.
· If there is no transmission in the reference cell, the UE can do time tracking from any other LAA SCell, which has transmission in the sTAG.
· The definition of reliability shall be based on the availability of signals in the whole sTAG. The sTAG shall be considered unreliable, if there is no transmission in any of the LAA SCells within X seconds. Value for X is to be defined by RAN4.
· Reply #2 (Ericsson R4-1610337):

· Observation 1: LAA SCell may be used as a DL reference for deriving UL transmission timing, provided that a certain minimum number of DL subframes of the LAA SCell are available at the UE for obtaining reliable DL reference, which can be clarified in 36.133. So, an LAA SCell can be used as a DL reference whenever the eNodeB is able to transmit these minimum number of DL subframes over a certain time period, i.e., the probability of not accessing the channel by the eNodeB due to LBT failure is not too high.
· Proposal 1: LAA SCell shall be considered as a reliable DL reference for deriving UL transmission timing, provided that a sufficient number of DL subframes is available for the DL timing estimation on this cell within a certain time until the UL transmission subframe. Otherwise, LAA SCell cannot be considered as a reliable DL timing reference and shall not be used as a DL reference.

· Proposal 2: If an LAA SCell cannot be used as a reliable DL timing reference, another cell shall be selected as a reference cell, which can either be another LAA SCell, a non-LAA SCell or PCell.

· Proposal 3: At least one DRS occasion within up to 1.28 s before the UL transmission may be considered as a condition for a reliable DL reference for LAA SCell.
· Tentative agreements:

· Conditions on which LAA SCell can be viewed as reliable timing reference:

· Option 1 (Ericsson): If a sufficient number of DL subframes is available for DL timing estimation on a FS3 cell before UL transmission, the acquired DL timing will be viewed as reliable.
· At least [one DRS] occasion within up to [1.28] s before the UL transmission may be considered as a condition for a reliable DL reference for LAA SCell.
· Option 2 (Nokia): If a sufficient number of DL subframes is available among the FS3 cells in the whole sTAG within X seconds before UL transmission, the acquired DL timing will be viewed as reliable.

· UE behaviour for deriving UL transmission timing for FS3 only TAGs

· If a LAA SCell met the reliable condition, it can be used as reference cell to get UL transmission timing for any other LAA SCell in the sTAG
· After choosing the timing reference cell, the UE shall keep track of the timing primarily from the reference cell.
· If an LSS SCell is not reliable as timing reference anymore, another cell shall be selected as a reference cell, which can either be another LAA SCell, a non-LAA SCell or PCell.
Agreements:
· Rely LS to RAN2 on reliability of  DL timing reference for LAA SCell: 

· If a sufficient number of DL subframes is available for DL timing estimation on a FS3 cell before UL transmission, the acquired DL timing will be viewed as reliable.
· The exact number for sufficient DL subframes is FFS.
· For DRX, UE may need to wake up earlier than DRX and the available DRS occasions before DRX for DL timing acquisition may not be sufficient.
1.2. Remaining issues on LAA RRM 
1.2.1. Inter-frequency measurement
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.4.3
	R4-1609810
	discussion
	Inter-frequency measurements in LAA
	Qualcomm Incorporated

	5.4.3
	R4-1609811
	CR
	Corrections to LAA Measurement Requirements
	Qualcomm Incorporated

	5.4.3
	R4-1610115
	discussion
	Discussion on Inter-frequency RSSI measurement requirements in LAA
	Huawei, HiSilicon

	5.4.3
	R4-1610116
	CR
	Clarification on Inter-frequency RSSI measurements in LAA R13
	Huawei, HiSilicon


Proposals from companies:

	Companies
	Proposals

	Qualcomm
(R4-1609810)
	In this paper we presented a brief analysis of a problem found with the current requirements on intra-frequency measurements with LAA. Considering that the most likely network configuration is to have DMTC occasions synchronized on multiple channels, the UE would not be able to perform intra and inter-frequency measurements at the same time when it is configure with one or more LAA SCells and also has to perform inter-frequency measurements.
We propose to update the specifications by considering the number of configured LAA SCCs in the linear scaling of measurement delays. The changes are proposed in [1].

If the above proposal is not agreeable, it should be clarified in the specifications that the requirements apply only under the assumption that the DMTC occasions on different frequencies do not collide. A proposal is shown in the Annex

When inter-frequency measurements on carriers with E-UTRA operation following frame structure type 3 are configured, the requirements in this Section apply if the DMTC occasions on the serving carriers do not collide in time with the DMTC occasions on the carriers that are configured for measurements.

	Huawei
(R4-1610115)
	Observation: The inter-frequency RSRP measurement and inter-frequency RSSI measurement could not be performed simultaneously during one measurement gap in case of DMTC occasion and RMTC configured are synchronized between different frequencies.

We propose to make a clarification on inter-frequency RSSI measurement:

The requirements in this section apply provided that the rmtc occasions do not collide with the DMTC occasions during measurement gaps.


Open issues:
· Issue for inter-frequency measurements in LAA: (UE could not perform intra and inter-frequency measurement at the same time given that most likely network configuration is to have DMTC occasions synchronized on multiple channels)
· Alternative 1(Qualcomm R4-1609810): the requirements apply only under the assumption that the DMTC occasions on different frequencies do not collide 
· Alternative 2(Qualcomm R4-1609811): If the UE is configured to perform inter-frequency measurements then the cell identification time will be Tidentify_intra_FS3+ Tidentify_inter_FS3, Tidentify_inter_FS3
· Ericsson’s proposal during the meeting:

· For inter-frequency measurements, e.g.:

· When CA and inter-frequency measurements are configured on carriers with E-UTRA operation following FS3 and UE requires measurement gaps for performing such inter-frequency measurements and the configured measurement gaps overlap with DMTC occasions on activated SCCs operating under FS3, an additional cell identification delay may be expected. The UE shall be able to perform the inter-frequency measurements provided that not all measurement gaps overlap with DMTC occasions on activated SCCs.

· For CA measurements, e.g.:

· All requirements specified in 8.12.2 shall apply also when CA and inter-frequency measurements are configured on carriers with E-UTRA operation following FS3 and UE requires measurement gaps for performing such inter-frequency measurements and the configured measurement gaps overlap with DMTC occasions on activated SCCs operating under FS3.
· Issue for inter-frequency RSSI measurements (The inter-frequency RSRP measurement and inter-frequency RSSI measurement could not be performed simultaneously during one measurement gap in case of DMTC occasion and RMTC configured are synchronized between different frequencies)
· Solution (Huawei R4-1610115): Clarify that the RSSI requirements apply provided that the rmtc occasions do not collide with the DMTC occasions during measurement gaps.
· Handle CRs
Agreements:
No agreement.
1.2.2. Other
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.2.3
	R4-1609789
	CR
	CR for Inter-frequency event triggered reporting
	MediaTek Inc.

	6.2.3
	R4-1609792
	CR
	CR for Inter-frequency event triggered reporting
	MediaTek Inc.


Open issue:
· Is it agreeable that Modify the time offset between cells from 3ms to 0ms, given that measuring the FS3 cell which is synchronous to the PCell is a more general condition?
Agreements:
The CR-s have already been agreed in the main session.
2. LAA Demodulation
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.2.4
	R4-1609169
	Discussion
	Discussion on multiple unlicensed carrier extension in Rel-14 LAA demodulation
	Ericsson

	6.2.5
	R4-1609170
	CR
	Clean up and clarification for LAA CSI requirements
	Ericsson

	6.2.5
	R4-1609171
	CR
	Clean up and clarification for LAA CSI requirements
	Ericsson

	6.2.4
	R4-1609172
	CR
	Add PDCCH performance requirements for LAA demodulation
	Ericsson

	6.2.4
	R4-1609173
	CR
	Add PDCCH performance requirements for LAA demodulation
	Ericsson

	6.2.5
	R4-1609174
	Discussion
	Discussion on the trigger transmission in LAA CSI requirements
	Ericsson

	6.2.4
	R4-1609175
	other
	Simulation assumption for 10MHz LAA performance
	Ericsson

	6.2.4
	R4-1609176
	CR
	Introduce performance requirements for LAA under 10MHz
	Ericsson

	6.2.5
	R4-1609177
	CR
	Introduce CSI requirements for LAA under 10MHz
	Ericsson

	6.2.4
	R4-1609178
	Discussion
	LBT model for LAA with two or more LAA Scells in Rel-14
	Ericsson

	6.2.4
	R4-1609181
	other
	Simulation results summary for PDSCH for LAA requirements
	Ericsson

	6.2.4
	R4-1609425
	Discussion
	Scope for finalization of Rel-13 LAA performance part
	Huawei, Hisilicon

	6.2.4
	R4-1609426
	Discussion
	Discussion on the extension of LAA demodulation performance requirements to cover 3 or more CCs
	Huawei, Hisilicon

	6.2.4
	R4-1609427
	Discussion
	Discussion on burst transmission pattern for LAA demodulation requirements with more LAA Scells
	Huawei, Hisilicon

	6.2.4
	R4-1609428
	other
	Update simulation results for LAA PDSCH
	Huawei, Hisilicon

	6.2.4
	R4-1609429
	other
	Update simulation results for LAA PDCCH
	Huawei, Hisilicon

	6.2.4
	R4-1609594
	CR
	CR:Updates to LAA PDSCH demodulation performance requirements (Rel-13)
	Huawei, HiSilicon

	6.2.4
	R4-1609595
	CR
	CR: Updates to LAA PDSCH demodulation performance requirements (Rel-14)
	Huawei,HiSilicon

	6.2.5
	R4-1609710
	Discussion
	Aperiodic CSI report triggering in LAA CQI test
	Qualcomm Incorporated

	6.2.4
	R4-1609711
	Discussion
	LAA performance requirements with multiple LAA Scells
	Qualcomm Incorporated

	6.2.4
	R4-1609760
	other
	Update simulation results for LAA demodulation performance
	LG Electronics Inc.

	6.2.4
	R4-1610133
	CR
	Updates to burst transmission model for LAA performance requirements (Rel-13)
	Huawei, HiSilicon

	6.2.4
	R4-1610134
	CR
	Updates to burst transmission model for LAA performance requirements (Rel-14)
	Huawei, HiSilicon


2.1.1. Remaining issues for LAA demodulation requirements
Proposals from companies:

	Company
	List of proposals

	Ericsson

(R4-1609181)
	Simulation results summary for PDSCH for LAA requirements: Add 0.5dB margin on top of the average results with impairments


Open issues:
· Check the 0.5dB margin and final requirements for PDSCH demodulation performance
	Scenario
	TM Mode
	MCS
	AVE
	Margin
	Ref.SNR

	F
	TM4
	64QAM-0.6
	18.2
	0.5
	18.7

	
	TM9
	16QAM 1/2
	13.6
	0.5
	14.1

	F+E
	TM4
	64QAM-0.6
	18.4
	0.5
	18.9

	
	TM9
	16QAM 1/2
	13.7
	0.5
	14.2

	I+F
	TM4
	64QAM-0.6
	18.1
	0.5
	18.6

	
	TM9
	16QAM 1/2
	13.5
	0.5
	14

	I+F+E
	TM4
	64QAM-0.6
	18.5
	0.5
	19

	
	TM9
	16QAM 1/2
	13.7
	0.5
	14.2


· Add 0.5dB??
· SNR is ok??
Agreements:
2.1.2. Remaining issue for LAA CSI requirements
Proposals from companies:

	Company
	List of proposals

	Ericsson
(R4-1609170)
	Observation: The CSI reference resource for LAA Scell is independent of which subframes are used for the trigger.
Suggest to change to add note for aperiodic CSI trigger: They can be transmitted in any downlink subframe

	Qualcomm
(R4-1609710)
	Proposal 1. For LAA CQI test for TM3, configure aperiodic CSI reporting in every 5 subframe. 

· For FDD, PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.

· For TDD, PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.

Proposal 2. For LAA CQI test for TM9, configure aperiodic CSI reporting in every 5 subframe. 

· For FDD, PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.

· For TDD, PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.


Open issues:
· Aperiodic CSI trigger
· Option 1: Aperiodic CSI  trigger can be transmitted in any downlink subframe
· Option 2: Configure aperiodic CSI reporting in every 5 subframe

· For FDD, PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.

· For TDD, PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.

· Option 3: PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in the subframe where CSI-RS is configured for transmission in the LAA Scell. 
From the test setup point of view, specific configuration for aperiodic CSI trigger is needed. What is the problem of original configuration which is listed in above Option 3??

From RAN1 LS:

RAN1 agreed Rel-13 CR which confirms Rel-13 agreement on the CSI reference resource definition for LAA as attached in R1-1611027. With the CR, there is no such case of “there is no valid downlink or no valid special subframe for the CSI reference resource” for LAA SCell since CSI reference resource for an LAA SCell in time domain is not fixed but defined to be within the latest transmission burst which contains valid subframe.

Agreements:
For TM3, reuse the same trggiering scheme as the existing LTE CA test
For TM9, keep the original configuration: PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in the subframe where CSI-RS is configured for transmission in the LAA Scell
2.1.3. Extension of LAA demodulation requirements to scenario with multiple LAA SCells
Proposals from companies:

	Company
	List of proposals

	Huawei, HiSilicon
(R4-1609425)
	Proposal: LAA extension for 3 and more CCs performance requirements should be discussed under TEI agenda not Rel-13 LAA WI.

	Ericsson
(R4-1609169)
	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 unlicensed 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.
Proposal 3: Revisit reference channel for SDR test for the configurations with LAA Scell operation.
Proposal 4: (Applicability rule for SDR test) For each UE, if UE passes corresponding CA test with the CA configuration which is with largest maximum average throughput, the SDR test coverage can be considered fulfilled. 
Proposal 5: RAN4 add new requirements for LAA Scell operations for 10MHz bandwidth in Rel-14. 

	Huawei, HiSilicon
(R4-1609426)
	Proposal 1: Separate legacy CA and LAA demodulation performance and adopts option 2 for the extension of more than 2CCs for LAA demodulation requirements;
Proposal 2: Use the largest aggregated bandwidth of all supported CC including licensed and unlicensed CCs for demodulation and SDR test, as the formula stated: 
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Proposal 3: Demodulation performances for different LAA band combinations should be release independent as per the definition in TR 36.714-x series specifications.

	Qualcomm
(R4-1609711)
	Observation 1. CA configuration with LAA SCells are defined up to 5 CCs with all possible combinations of number of CCs in licensed band and unlicensed band. 

Proposal 1. RAN4 should verify that UE can perform independent LAA burst detection on each LAA CC when multiple LAA SCells are activated. 

Proposal 2. Extend TM4 PDSCH demodulation test to CA configuration with multiple LAA SCells. 

Proposal 3. Extend LAA demodulation test by configuring multiple CCs only in unlicensed band while keeping one CC in licensed band.

Proposal 4. Configure independent LAA burst transmission model in different LAA CCs.

Proposal 5. It is not necessary to define LAA demodulation test with 10MHz system bandwidth since all LAA CCs support 20MHz system bandwidth. 

	Intel Corporation (R4-1609073)
	Proposal 1 : Apply CA tests to the maximum aggregated bandwidth that LAA CA UE capability supports. For example, if a UE supports up to 4-CA with LAA unlicensed CCs, the UE is tested with all license carrier + unlicensed carrier combinations of 4CCs only. 

Proposal 2 : Since Rel-13 LAA CA is introduced with performance tests, we prefer to extend the LAA+CA tests based on Rel-13 performance tests. SDR tests need more discussion to define test metrics and TX models under random transmission.

Proposal 3 : For SDR tests, need more discussion to define absolute maximum data metrics under the random TX models. 

Observation 1 : RAN4 does not need to discuss on 10MHz LAA SCell until RAN1 clarifies the usecase.

	Ericsson
(R4-1609178)
	Option 1: The transmission model defined for single carrier is directly applied in each carrier independently

Option 2: The transmission model defined for signal carrier is modified and the transmission signal is aligned for the initial subframe of each burst. 

We suggest RAN4 group consider these two options for the signal model for the multiple LAA operations. 

	Huawei, HiSilicon
(R4-1609427)
	Proposal 1: RAN4 considers using the above described Type A1 or Type A2 as the burst transmission model for multiple carrier access.


Open issues:

· How to handle extension of LAA test
· Option 1: discuss tests in LAA WI

· Option 2: discuss tests in eLAA WI

· Option 3: discuss tests in TEI (Huawei)
· LAA extension for normal test
· Option 1: Extend CCs only in unlicensed band while keeping one CC in licensed band

· Option 2: Extend CCs both in licensed and unlicensed band
· LAA extension for SDR test
· Extend CCs both in licensed and unlicensed band (Option 2)
· In principle, define new SDR tests for CA configurations with X licensed CC + Y LAA CC(s)
· FFS on Y values for SDR tests to be defined
· Apply the SDR tests considering CA configurations with and without LAA CC(s)

· If the largest aggregated bandwidth is achieved by both CA configuration(s) with or without LAA CC(s), select CA configuration without LAA CC(s) for the test

· If the largest aggregated bandwidth is achieved by CA configuration(s) with LAA CC(s), select CA configuration with LAA CC(s) for the test 
· LAA extension for 10MHz
· Option 1: No performance requirements for LAA 10MHz bandwidth to be defined, considering if UE supports 10MHz BW, it also support 20MHz, as per the supported largest bandwidth to test, no extension is need
· Option 2: Need to extend for 10MHz BW
· DL LBT model for channel access on multiple carriers
· Choose Type A2 and keep alignment of the transmission starting point for all CCs

· Applicable release:

Proposal 3: Demodulation performances for different LAA band combinations should be release independent as per the definition in TR 36.714-x series specifications.( Huawei, HiSilicon R4-1609426)

Agreements:

· How to handle extension of LAA test
Agreement in the main session: Extension of LAA performance requirmenets to multiple LAA SCells will be discussed under TEI agenda not Rel-13 LAA WI in the future meeting.
· LAA extension for normal test
Tentative agreement: Extend CCs only in unlicensed band while keeping one CC in licensed band (Option 1)?
· LAA extension for SDR test
Agreement:  Extend CCs both in licensed and unlicensed band (Option 2)??
· LAA extension for 10MHz
Agreement in the main session: Only 20MHz LAA performance requirements will be specified, if the CA configurations with LAA CCs support both 10MHz and 20MHz for LAA CCs at the same time, and if RAN1 makes the additional decision on 10MHz channel bandwidths.
· DL LBT model for channel access on multiple carriers
· Agreement in the main session: Starting points of LBT burst across LAA Scells will be the same.
· Choose Type A2 for LBT
· Applicable release:

Agreement: Demodulation performances for different LAA band combinations should be release independent as per the definition in TR 36.714-x series specifications
3. eLAA Demodulation
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.18.6
	R4-1609073
	Discussion
	Discussion on Rel-14 eLAA UE performance test
	Intel Corporation

	8.18.6
	R4-1609179
	Discussion
	Overview on Rel-14 eLAA demodulation
	Ericsson

	8.18.6
	R4-1609423
	Discussion
	Discussion on eLAA demodulation test
	Huawei, Hisilicon

	8.18.6
	R4-1609424
	other
	Simulation assumptions for eLAA
	Huawei, Hisilicon

	8.18.6
	R4-1609708
	Discussion
	On performance requirements for Rel-14 eLAA
	Qualcomm Incorporated


3.1.1. Impact on UE demodulation performance requirements
Proposals from companies:

	Company
	List of proposals

	Ericsson

(R4-1609179)
	Proposal 1: RAN4 should discuss on how to verify new UE behavior with multiple uplink grants, multiple subframes scheduling and new C-PDCCH with uplink configuration. 

	Qualcomm 

(R4-1609708)
	Proposal 1. Don’t specify separate PDCCH demodulation test to verify PDCCH blind decoding of new DCI format. 

	Intel Corporation (R4-1609073)
	Observation 1: RAN4 does not need to discuss on 10MHz LAA SCell until RAN1 clarifies the usecase.

	Huawei, HiSilicon

(R4-1609423)
	Proposal 3: It is not necessary to define performance requirements for LAA 10MHz bandwidth.


Open issues:
· Whether need to define DL performance requirements for UE in eLAA

· No (Qualcomm, Intel, Huawei)

· Yes (Ericsson)

Agreements:
3.1.2. Impact on BS demodulation performance requirements
Proposals from companies:

	Company
	List of proposals

	Intel Corporation (R4-1609073)
	Proposal 4 : RAN4 can further work on LAA CA tests, but not require further DL feature demod/CSI tests in Rel-14.

	Ericsson

(R4-1609179)
	Proposal 2: For eNB, the performance requirements are defined only for PUSCH in eLAA. 

Proposal 3: Taking Table 3 as reference setup for eLAA PUSCH test.

Table 3: test setup for eLAA PUSCH

Parameters

Value

Note

Antenna configuration

1 Tx at UE and 2 Rx at eNB

Reference receiver

MRC

Channel bandwidth

20MHz

Component carriers’ configuration

2 CCs (Downlink) + 2 CCs (Uplink)

Channel model

EVA 5Hz

Starting PUSCH symbol configuration

‘01’

25µs in symbol 0

Ending symbol configuration

‘1’

Up to OFDM symbol 13

Resource allocation

Both continuous interlace and non-continuous interlace allocation is tested

Scheduling

one-step scheduling

LBT type

25 us



	Huawei, HiSilicon

(R4-1609423)
	Proposal 1: In Rel-14, only introduce the new PUSCH demodulation performance requirements with LAA uplink burst transmission to verify the performance of PUSCH UL transmission detection, with uplink resource allocation type 3 with RBstart = 0 and 
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 = {0, 5} configuration, flexible scheduling for multiple consecutive subframes, starting position at 25us in symbol 0 and the second to last symbol in the ending symbol. 

Proposal 2: Specific UL burst transmission model need to be defined:

Option 1: Use the UL grant of one licensed cell to schedule LAA SCell PUSCH, then the DL LBT procedure is not needed and UE(TE) only needs to do the normal UL Cat.4 LBT procedure for PUSCH transmission as per the received UL grant.

Option 2: Use the existing DL LBT model and configure “UL duration and offset” in the DCI to allow UE to use Channel access Type 2 for UL burst transmission.
Proposal 4: For the test parameters for eLAA PUSCH demodulation performance requirements, we propose to consider the following:

· CA bandwidth combinations: 20MHz;

· Antenna configurations and correlation matrix: 1Tx and 2Tx with the number of Rx antenna 2, 4 and 8;

· Modulation schemes: 16QAM 3/4 and 16QAM 5/6 for eLAA PUSCH demodulation test for both 1Tx and 2Tx;

· Relative throughput as test metric: 70% TP.

	Qualcomm 

(R4-1609708)
	Proposal 2. Missing PUSCH transmission due to LBT failure should be modeled in PUSCH demodulation test. 

Proposal 3. RAN4 should model PUSCH from multiple UEs with different timing and frequency offset to verify PUSCH demodulation performance with RB interlace resource allocation. 

Proposal 4. RAN4 should investigate test configuration to enforce dynamic signaling of PUSCH starting and ending position in PUSCH demodulation test. 

Proposal 5. RAN4 should specify CA framework for PUSCH demodulation test in LAA SCell. CA test framework for DL CA can be used to accommodate future extension to multiple UL CCs in licensed and unlicensed band.

Proposal 6. Specify PUSCH demodulation test for QPSK 1/3, 16QAM 1/2 and 64QAM 1/2. 


Open issues:
· Topic 1: Introduce new PUSCH performance requirements with UL LBT in eLAA with following configurations:
· Carrier configuration: 1 PCell + 1 SCell 
· Antenna configuration: 
· Option 1: Tx: 1; Rx: 2

· Option 2: Tx: 1; Rx: 2, 4 and 8
· Channel Bandwidth: 20MHz
· Reference receiver: MRC
· Channel mode: EVA5
· Starting PUSCH symbol configuration:
· Option 1:  ‘01’ (25µs in symbol 0)

· Option 2: dynamic signaling of PUSCH starting point among { Start of symbol 0, Start of symbol 1, 25us after start of symbol 0, 25us + TA after start of symbol 0 }
· Ending symbol configuration

· Option 1: Up to OFDM symbol 13

· Option 2: Up to OFDM symbol 12

· Option 3: Dynamic signaling of PUSCH ending position between {symbol 12, symbol 13}
· Resource allocation

· Option 1: Both continuous interlace and non-continuous interlace allocation is tested

· Option 2: Only continuous interlace with RBstart = 0 and 
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 = {0, 5} configuration
· Scheduling
· Option 1: One stage scheduling
· Option 2: Two stage scheduling
· Modulation:

· Option 1: QPSK 1/3, 16QAM 3/4 or 16QAM 5/6
· Option 2: QPSK 1/3, 16QAM 1/2 and 64QAM ½
· Other options
· Relative throughput as test metric: 70% TP.
· UL LBT type:
· Option 1: Use the UL grant of one licensed cell to schedule LAA SCell PUSCH, then the DL LBT procedure is not needed and UE(TE) only needs to do the normal UL Cat.4 LBT procedure for PUSCH transmission as per the received UL grant.
· Option 2: Use the existing DL LBT model and configure UE to use Channel access Type 2 (25us) for UL burst transmission within the DL MCOT.
· Option 3: Use two stage scheduling and configure “UL duration and offset” in the DCI to allow UE to use Channel access Type 2 (25us)for UL burst transmission.
· Should RAN4 model PUSCH from multiple UEs with different timing and frequency offset to verify PUSCH demodulation performance with RB interlace resource allocation. (Qualcomm  R4-1609708)

· Should RAN4 specify CA framework for PUSCH demodulation test in LAA SCell. CA test framework for DL CA can be used to accommodate future extension to multiple UL CCs in licensed and unlicensed band (Qualcomm  R4-1609708).
(Several carriers transmit simultaneously and check each carrier individually. So far from RF, only 2UL is supported.)
Agreements:
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