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7.3.1 Enhanced Licensed-Assisted Access to Unlicensed Spectrum
WID in RP-152272.
R1-162816
On LTE FS3 enhancements to support LAA UL
Nokia, Alcatel-Lucent Shanghai Bell
7.3.1.1 PUSCH design
R1-162728
Summary on [84-14] PUSCH frame structure in eLAA
Huawei, HiSilicon
Agreement:

· One symbol in a subframe containing PUSCH can be blanked 
· FFS whether to have more than one blanked symbol

· FFS whether it’s cell-specific or UE-specific

R1-163021
Email discusion summary on UL traffic multiplexing
Qualcomm Incorporated
Scheduling and HARQ 
R1-162322
Discussion on UL scheduling for LAA
ZTE Microelectronics, Nubia

R1-162466
Multi-subframe scheduling in LAA
LG Electronics
R1-162858
Further discussion on issues related to PUSCH transmission for LAA
CMCC
R1-163565
WF on PUSCH multi-subframe scheduling in LAA
LG Electronics, Qualcomm, Sharp
Agreement:

· DCI format(s) to schedule PUSCH transmission in k<= N subframes with single TB per subframe or two TBs per subframe 

· Value(s) of N is FFS

· Value N is either semi-statically configured or hard-coded, to be further decided

· DCI format(s) will have the following scheduling information types:

· Type A: common to all the scheduled subframes (appearing only once in a DCI)

· carrier indicator, resource assignment, Cyclic shift for DM RS and OCC index

· Type B: subframe specific information (appearing N times for N subframes scheduling)

· NDI 
· FFS MCS is type A or type B
· FFS HARQ process number and redundancy version are type A or type B
· FFS details of scheduling timing indication, and whether it’s type A or type B
· FFS: Type C: applied only to one of the scheduled subframes (appearing only once in a DCI)

· CSI request, SRS request, TPC

· Note: there are maybe other information fields in DCI, to be decided later

· Note: the DCI formats here may not be a complete list, e.g., depending on discussion on resource allocation for PUSCH

R1-163575
WF on eLAA PUSCH retransmission with synchronous HARQ 
Huawei, HiSilicon, LGE
Continue discussion till RAN1#85
R1-163572
Way forward on the PSD Issue with RB-level Multi-cluster Transmission
Intel, Broadcom, Cable Labs
Continue discussion offline
R1-162130
Scheduling design for eLAA
Huawei, HiSilicon
R1-162260
UL scheduling for Rel-14 eLAA
CATT

R1-162320
HARQ for UL LAA
ZTE Microelectronics, Nubia

R1-162352
Signaling for Flexible Timing UL Scheduling
Intel Corporation

R1-162353
On the Support of Cross-burst Scheduling
Intel Corporation

R1-162442
Discussion on multiple-subframe scheduling for LAA
NEC

R1-162663
Discussion on scheduling options for eLAA
Samsung

R1-162664
Discussion on multi-subframe scheduling for eLAA
Samsung

R1-162784
On LAA UL scheduling and UL grant enhancements
Nokia, Alcatel-Lucent Shanghai Bell

R1-162785
On LAA UL HARQ operation
Nokia, Alcatel-Lucent Shanghai Bell

R1-162800
Discussion on UL scheduling design for eLAA
NTT DOCOMO, INC.

R1-162910
On UL data transmission for eLAA
INTERDIGITAL COMMUNICATIONS

R1-162937
Control channel design for eLAA
Mediatek

R1-163022
Control details for UL
Qualcomm Incorporated

R1-163131
Discussions on the design of PUSCH for LAA
CATR

R1-163140
Multi-subframe scheduling design for Enhanced LAA
Ericsson

R1-163208
Multi-Cluster Scheduling Methodology
Panasonic
Resource Allocation
R1-162355
On the Intermodulation Distortion Issue with Multi-cluster Transmission
Intel Corporation
R1-163020
PUSCH resoure allocation granularity
Qualcomm Incorporated

R1-162660
UL Waveforms for PUSCH
Samsung

R1-163573
Way forward on the IMD issue with Multi-cluster Transmission (>2)
Intel, Samsung, Broadcom
R1-163563
WF on PUSCH resource allocation
LG Electronics, Samsung, ITL
Agreement:

· For eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz

· Working assumption: the 10RBs are spaced equally in frequency domain for 20MHz

· Ex for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90

· Send an LS to RAN4 asking whether or not RAN4 sees issues with the working assumption. RAN1 also discussed the possibility of having unequal spacing in frequency domain for the 10-RB interlace based resource allocation – Jeongho (Intel) - R1-163703 – approved in R1-163683
· FFS the case of other system bandwidth(s)

· A UE can be assigned one or more interlaces

· The total number of RBs used for transmission should be a multiple of 2,3 and 5

· Decide one of the following alternatives:

· Alt 1: UL resource allocation type 0 is used to allocate multiple interlaces to a UE

· UL grant indicates start index and allocated number of interlaces with consecutive indices

· Alt 2: bitmap based resource allocation

· Alt 3: predefined resource allocation patterns

· FFS: excluding some UL RBs from the resource allocation

R1-163584
WF on PUSCH transmissions in eLAA
Huawei, HiSilicon
Agreement:
· Confirm the working assumption

· The minimum latency is 4ms between the subframe carrying the UL grant and subframe(s) of the corresponding PUSCH(s)

Agreement:
· For the UL DMRS for eLAA,

· Reuse the legacy UL DMRS generation sequence 

· That is, the sequence is generated based on the transmitted bandwidth and mapped in a way similar to that of the legacy resource allocation type 1

· The symbol position of the UL DMRS of eLAA is the same as the UL DMRS position in LTE PUSCH subframe

· The frequency position of the UL DMRS is the same as the PUSCH REs

R1-162259
PUSCH design for Rel-14 eLAA
CATT

R1-162321
On UL Resources Allocation for PUSCH
ZTE Microelectronics, Nubia

R1-162351
Uplink Waveform for eLAA
Intel Corporation

R1-162354
On the Coexistence Issue with Multi-Cluster Transmission
Intel Corporation

R1-162439
PUSCH resource allocation for LAA
NEC

R1-162465
PUSCH resource allocation in LAA
LG Electronics

R1-162583
Resource allocation for RB interleaved PUSCH for eLAA
Huawei, HiSilicon

R1-162660
UL Waveforms for PUSCH
Samsung

R1-162756
RB allocation for PUSCH
Sequans Communications

R1-162755
Considerations for eLAA UL Carrier Allocation
Sequans Communications

R1-162799
Discussion on PUSCH design for eLAA UL
NTT DOCOMO, INC.

R1-162817
UL waveform for LAA PUSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-162936
eLAA PUSCH design
Mediatek

R1-162985
Resource allocation and channel access for PUSCH
ITRI, Acer Inc.

R1-163019
PUSCH design details
Qualcomm Incorporated

R1-163758
WF on PUSCH structure 
LG Electronics, CATT, WILUS
R1-163829
WF on further details of DCI contents for multi-TTI transmission
Qualcomm

R1-163830
WF on multi-TTI scheduling Mediatek
Others
R1-162131
Discussion on CCA gap and symbol position for PUSCH and SRS for eLAA
Huawei, HiSilicon

R1-162323
Consideration of LBT failure in LAA UL HARQ operation
ZTE Microelectronics, Nubia

R1-162443
Discussion on LAA UL partial subframe transmission
NEC

R1-162554
eLAA Measurements and Carrier Selection Procedure
Sony

R1-162604
Design for frame structure 3 with DL and UL subframes for eLAA
Huawei, HiSilicon
R1-162661
Discussion on DTX handling methods for UL HARQ in eLAA
Samsung

R1-162662
Discussion on UL power control for UL LAA
Samsung

R1-162783
On LAA UL/DL Scheduling Combinations
Nokia, Alcatel-Lucent Shanghai Bell

R1-162838
Uplink subframe structure in LAA carrier
Sharp

R1-163023
PUSCH power control
Qualcomm Incorporated

R1-163139
On DMRS design for UL in Enhanced LAA
Ericsson

R1-163141
On UL Subframe Structure for Enhanced LAA
Ericsson

R1-163165
Discussion on Partial Subframe Utilization for PUSCH
Beijing Xinwei Telecom Techn.

R1-163207
Uplink Subframe Structure
Panasonic

7.3.1.2 SRS design
R1-162729
Summary on [84-15] SRS without PUSCH in eLAA
Huawei, HiSilicon
R1-163585
WF on SRS without PUSCH in eLAA
Huawei, HiSilicon, Qualcomm
Agreement:
· Working assumption: Periodic SRS without PUSCH is NOT supported in Rel-14 eLAA WI

· A-periodic SRS without PUSCH is supported at least in DL ending partial subframes in Rel-14 eLAA WI

· FFS the case of UL subframes 

· LBT for aperiodic SRS without PUSCH

· 25us one-shot LBT within eNB MCOT;

· Cat 4 LBT outside of eNB MCOT 

· FFS contention window size parameters, including possibility of non-adapting contention window size

· FFS no LBT if SRS is transmitted within 16us of the DL transmission within eNB MCOT

· FFS whether or not the eNB can indicate a LBT type

Agreement:
· Aperiodic SRS without PUSCH can be triggered by dynamic signaling at least via DL grants

· UE is configured by RRC one or more sets of SRS parameters

· The configuration details are FFS

· FFS other possible triggering mechanisms,  e.g.:

· Group DCI

· UE-specific DCI

· One or several of the above options may apply
R1-163586
WF on general SRS aspects in eLAA
Huawei, HiSilicon, CATT
Agreement:
· Only wideband SRS transmission in supported in eLAA

· Existing max # SRS RBs for a given system bandwidth is the baseline

· FFS whether or not to extend/shift to # of RBs > max # RBs in the legacy case

· Working assumption: SRS is based on legacy comb structure

· As a baseline, comb = 2 and 4

· FFS whether or not support different comb value(s)
Proposal – Continue discussion till RAN1#85 
· Alt 1: A-periodic SRS without PUSCH is supported also in regular UL subframes, where the SRS is located in the 2nd symbol of the subframe
· Supported by: Nokia, ASB, QC, LG (2nd choice), HW, HiSi, DCM, Kyocera, Intel, WILUS, ITRI, ZTE, E/// (2nd choice)
· Objected by: SS, Panasonic, MTK, Broadcom

· Alt 2: A-periodic SRS without PUSCH is supported also in regular UL subframes, not to be multiplexed with other UEs’ PUSCH transmission in the same subframe and the SRS is located in the last symbol of the subframe
· Supported by: E///, CATT, LG, MTK (2nd choice)

· Objected by: Pana, Broadcom

· Alt 3: A-periodic SRS without PUSCH is NOT supported also in regular UL subframes

· Supported by: SS, MTK, Pana, Sharp, Broadcom, Lenovo
· Objected by: HW, HiSi, DCM, QC, Nokia, ASB, CATT

R1-162101
Further details on SRS transmission for eLAA
Huawei, HiSilicon

R1-162261
SRS design for Rel-14 eLAA
CATT

R1-162324
SRS design for eLAA UL
ZTE Microelectronics, Nubia

R1-162356
SRS Transmission for eLAA
Intel Corporation

R1-162467
SRS transmission in LAA
LG Electronics

R1-162665
Discussion on SRS for UL LAA
Samsung

R1-162752
SRS design for eLAA
Kyocera Corporation

R1-162801
Discussion on SRS design for eLAA UL
NTT DOCOMO, INC.

R1-162911
On SRS for eLAA
INTERDIGITAL COMMUNICATIONS

R1-162918
On LAA SRS Design
Nokia, Alcatel-Lucent Shanghai Bell

R1-162938
Considerations on SRS for eLAA
Mediatek

R1-162986
SRS position in eLAA
ITRI

R1-163024
SRS design details
Qualcomm Incorporated

R1-163124
Aperiodic SRS transmission without PUSCH for eLAA
ETRI

R1-163142
On Aperiodic SRS Transmission with PUSCH for Enhanced LAA
Ericsson

R1-163143
On Aperiodic SRS Transmission without PUSCH for Enhanced LAA
Ericsson

R1-163297
SRS transmission in eLAA
WILUS Inc.

R1-163304
SRS design in Rel-14 eLAA
Innovative Technology Lab Co.
7.3.1.3 Uplink control information on an LAA SCell
R1-162262
UCI transmission for Rel-14 eLAA
CATT

R1-162939
PUCCH design in eLAA
Mediatek

R1-163145
Transmission of uplink control information on an LAA SCell in DL partial subframes
Ericsson
Agreement:
· PUCCH on LAA SCell is not introduced in eLAA within the current scope of the work item

· The introduction of PUCCH at a later stage in Rel-14 is not precluded

Agreement:
· Simultaneous L-cell PUCCH and LAA SCell PUSCH transmission is supported by the UE

· Note: Not configuring this would impact PUSCH transmission opportunities on the LAA SCell

· Note: whether this feature is optional or mandatory is a separate discussion

· Note: this does not necessarily imply that a UE needs support simultaneous PUCCH and PUSCH within one band or adjacent bands

Working assumption:

· eLAA supports transmission of UCI including at least HARQ-ACK on PUSCH within a “cell group” consisting of only LAA SCells at least for self-scheduling

· No PUCCH on any SCell in the CG

· This cell group is not referring to a PUCCH cell group

· FFS: Timing relationship between DL transmissions and HARQ-ACK

Agreement:
· Transmission of aperiodic CSI on an LAA SCell is supported at least for aperiodic CSI for an unlicensed carrier

· Both aperiodic CSI only (without UL-SCH) and aperiodic CSI with UL-SCH are supported

· FFS the conditions for aperiodic CSI only on an LAA SCell

· Transmission of periodic CSI on an LAA SCell is not supported within the current scope of the eLAA work item

· The introduction of periodic CSI on an LAA Scell at a later stage in Rel-14 is not precluded

R1-162318
SR/P-CSI transmission on eLAA carrier
Guangdong OPPO Mobile Telecom.

R1-162319
HARQ-ACK transmission on eLAA carrier
Guangdong OPPO Mobile Telecom.

R1-162325
Discussion on UCI transmission on LAA SCell
ZTE Microelectronics, Nubia

R1-162357
Transmission of Uplink Control Information on an LAA Scell
Intel Corporation

R1-162441
PUCCH enhancement for LAA
NEC

R1-162468
UCI transmission in LAA
LG Electronics

R1-162469
PUCCH design in LAA
LG Electronics

R1-162584
PUCCH format for eLAA
Huawei, HiSilicon

R1-162605
UCI transmission for eLAA
Huawei, HiSilicon

R1-162666
Discussion on PUCCH for UL LAA
Samsung

R1-162667
Discussion on UCI transmission for eLAA
Samsung

R1-162731
UCI transmission on LAA Scell
Lenovo (Beijing) Ltd

R1-162802
Discussion on UCI transmission and PUCCH design for eLAA UL
NTT DOCOMO, INC.

R1-162818
DL HARQ-ACK for eLAA
Nokia, Alcatel-Lucent Shanghai Bell

R1-162819
UL waveform for control information in eLAA
Nokia, Alcatel-Lucent Shanghai Bell

R1-162859
Discussion on Uplink control information transmission on LAA Scell
CMCC

R1-162912
UCI on eLAA SCell
INTERDIGITAL COMMUNICATIONS

R1-163025
PUCCH design details
Qualcomm Incorporated

R1-163144
Transmission of uplink control information on an LAA SCell in UL subframes
Ericsson
R1-163730
WF on channel access of UCI transmission for eLAA SCell
Docomo

7.3.1.4 PRACH design
R1-162471
Random access procedure in LAA
LG Electronics
R1-163785
WF on PRACH procedure in LAA 
LG Electronics, Intel, Samsung
Working Assumption:
· PRACH resource configuration in time and frequency in LAA SCell:
· RRC configuration of frequency resource(s), sequence set, and time domain resources

· Omitting time domain resources from the RRC configuration can be studied, considering e.g. interactions with LBT. 
· FFS whether any of the following can be dynamically adapted by PDCCH, or deterministically derived by the UE:

· time domain resources

· frequency resources for actual transmission
· sequences for actual transmission
· If using PDCCH, FFS whether common or UE-specific
R1-163818
WF on PRACH waveform

Nokia, Alcatel-Lucent Shanghai Bell, CATT, Panasonic, Samsung 

Proposals:
· LAA-PRACH is based on LTE PRACH format 0 and/or format 4 repeated N times in frequency

· The value of N is configurable and includes at least {1, 2, ...}
· The placement of the PRACH clusters in frequency shall be able to fulfil the ETSI regulation on occupied channel bandwidth

· PRBs for LAA-PRACH for each value of N are defined in the specification, exact positions are FFS

· FFS: CP of the PRACH format 0 is shortened by [1 symbol] to provide room for LBT

· FFS: The value of Timing Advance for LAA-PRACH transmission is configurable 

R1-163853
WF on PRACH waveform

Ericsson
Proposal:

· Preamble durations of up to 1 ms are supported in eLAA.

· PRACH is transmitted in one or more of RB interlaces

· The interlaces to use is configured by RRC

· PRACH preamble is based upon repetition of one DFTS-OFDM symbol of the same length as a PUSCH DFTS-OFDM symbol.

· A region for LBT is provided by not transmitting one or more OFDM symbols
Continue evaluation both options as listed below till RAN1#85
R1-163821
On Performance of PRACH for Enhanced LAA
Ericsson

Revision of R1-163147
R1-162132
PRACH for eLAA
Huawei, HiSilicon

R1-162263
PRACH design for Rel-14 eLAA
CATT

R1-162326
PRACH Design for LAA
ZTE Microelectronics, Nubia

R1-162358
PRACH Design for eLAA
Intel Corporation

R1-162470
Random access preamble in LAA
LG Electronics

R1-162527
Discussion on PRACH design for LAA
HTC

R1-162668
PRACH Transmission Aspects
Samsung

R1-162669
Discussion on enhanced RA procedure for UL LAA
Samsung

R1-162803
Discussion on PRACH for eLAA UL
NTT DOCOMO, INC.

R1-162919
Discussion on PRACH design for eLAA
Nokia, Alcatel-Lucent Shanghai Bell
R1-162940
PRACH desgin in eLAA
Mediatek

R1-162995
Discussion on PRACH for eLAA
Shenzhen Coolpad Technologies

R1-163026
PRACH design details
Qualcomm Incorporated

R1-163146
PRACH Design for Enhanced LAA
Ericsson

R1-163209
PRACH Bandwidth on Unlicensed Carriers
Panasonic
7.3.1.5 Channel access framework
Extending the agreement reached during the Rel-13 WI on LAA and for corresponding agreed channels and signals
Agreement:
· If the sum total duration of DL and UL transmissions [and UL LBT] is less than the obtained channel occupancy duration, it is sufficient for the UE(s) to perform a single 25us LBT to access the channel and perform UL transmission
· FFS the conditions, if any, on the usage of 25us LBT especially w.r.t. traffic class
· FFS the […] part
R1-163632
WF on UL Channel Access Schemes
Ericsson
Revised in R1-163810
R1-163822
WF on triggered modification of UL LBT parameters
Ericsson

R1-163828
WF on supporting trigger based transmission for UL in eLAA
Qualcomm

R1-163707
WF on UL LBT 
Intel, Samsung
R1-163576
WF on block CCA at UE 
Samsung

R1-163760
WF on UE to UE interference handling
LG

R1-162102
Further details on UL LBT to enable UE multiplexing of uplink transmissions
Huawei, HiSilicon
R1-162851
Discussion on LAA UL LBT Design
BROADCOM LIMITED

R1-162852
Discussion on LAA SRS and interlaced transmission for PUSCH
BROADCOM LIMITED

R1-162982
Energy Detection Threshold for UL LAA Channel Access Mechanism
CableLabs
R1-163150
On Channel Access Procedures for Enhanced LAA
Ericsson

R1-163148
On Performance of UL Channel Access Procedures for PUSCH with Self-Carrier Scheduling
Ericsson
R1-163707
Way forward on UL LBT
Intel, Samsung
Proposal:

· The scheduled UL subframe is not within an obtained channel occupancy duration, Cat-4 LBT is used for UL LBT.
· FFS: Whether the UL maximum contention window size can be smaller than that for DL category 4 LBT
· Energy detection threshold used for UL LBT for both self-carrier and cross-carrier scheduling is based on the energy detection threshold rule for DL LBT.
· LBT for UL grant only transmission by eNB follows Cat-4 LBT with high priority.
· FFS: the priority class to be used for UL grant only transmission.
R1-163810
WF on UL Channel Access Schemes
Ericsson
R1-162128
UL category 4 LBT with eNB assistance
Huawei, HiSilicon

R1-162129
Contention window size adjustment for UL category 4 LBT for eLAA
Huawei, HiSilicon

R1-162264
UL channel access schemes for Rel-14 eLAA
CATT

R1-162327
Frame design and signalling for LAA UL based on FS3
ZTE Microelectronics, Nubia

R1-162328
Discussion on UL LBT for LAA
ZTE Microelectronics, Nubia

R1-162329
LBT for Frequency reuse and Multiplexing in Uplink
ZTE Microelectronics, Nubia

R1-162330
TPC and PHR for UL LAA
ZTE Microelectronics, Nubia

R1-162331
On UL Channel Access Framework for Enahnced LAA
Fujitsu

R1-162359
UL LBT Details
Intel Corporation

R1-162360
Introduction of non-scheduled UL access for eLAA
Intel Corporation

R1-162440
Channel access for LAA UL
NEC

R1-162472
Evaluation of LBT operation in LAA UL
LG Electronics

R1-162473
LBT schemes in LAA UL
LG Electronics

R1-162474
Impact of UE-to-UE interference on LAA performance
LG Electronics

R1-162528
Dynamic carrier selection for LAA
HTC

R1-162555
UL Channel access mechanism design in eLAA
Sony

R1-162556
eLAA contention window size adjustments
Sony

R1-162557
UE measurements and reporting in eLAA
Sony

R1-162575
LBT for UL grant transmission
Intel Corporation

R1-162602
Discussion on the applications of LBT options in eLAA
Huawei, HiSilicon

R1-162603
Other issues related to LBT for eLAA
Huawei, HiSilicon

R1-162670
LBT for cross-carrier scheduling
Samsung

R1-162671
Discussion on LBT for self-carrier scheduling
Samsung

R1-162732
LBT mechanism for LAA uplink
Lenovo (Beijing) Ltd

R1-162753
Channel Access Scheme for UE multiplexing
Kyocera Corporation

R1-162804
Discussion on channel access framework for eLAA UL
NTT DOCOMO, INC.

R1-162839
Methods of UL LAA channel access
Sharp

R1-162854
Discussion on slot misalignment between LAA and Wi-Fi
BROADCOM LIMITED
Withdrawn
R1-162913
UL channel access for eLAA
INTERDIGITAL COMMUNICATIONS

R1-162920
Channel Access for LAA UL
Nokia, Alcatel-Lucent Shanghai Bell

R1-162941
eLAA Uplink channel access
Mediatek

R1-162942
On priority classes for uplink LBT
Mediatek

R1-163027
UL channnel access
Qualcomm Incorporated

R1-163028
Cross-carrier scheduling for UL
Qualcomm Incorporated

R1-163123
Discussion on UL LBT for eLAA
ETRI

R1-163149
On Performance of UL Channel Access Procedures for PUSCH with Cross-Carrier Scheduling
Ericsson

R1-163151
Channel Access Procedures for UL Grant for Enhanced LAA
Ericsson

R1-163152
On Signaling of UL channel access parameters
Ericsson

R1-163153
On Channel Access Procedures for PRACH and SRS Transmissions
Ericsson

R1-163191
Discussion on LAA Uplink Channel Access
III

R1-163204
Error Cases due to Failed Clear Channel Assessment for UL Transmissions
Panasonic

R1-163298
Discussion on UL channel access in eLAA
WILUS Inc.

R1-163305
UL LBT design in Rel-14 eLAA
Innovative Technology Lab Co.
7.3.1.6 Other

R1-162475
Initial signal in LAA uplink
LG Electronics

R1-162476
Power control in LAA uplink
LG Electronics
R1-163762
WF on UL power control
LG

R1-162543
HARQ feedback for UL LAA transmission
Spreadtrum Communications

R1-162644
Synchronous and asynchronous HARQ method for eLAA
Huawei, HiSilicon
