1.1 LTE Release 13
R1-156964
Introduction of LAA
Ericsson LM
R1-157322
Introduction of Rel 13 feature of LAA
Huawei

R1-157492
Introduction of LAA (PHY layer aspects)
Motorola Mobility UK Ltd.

Revision of R1-156547

Endorsed.
R1-157493
LAA Carrier Access Procedure 213 Draft CR
Motorola Mobility UK Ltd.
Revision of R1-156620

Endorsed.
R1-157426
Introduction of LAA
Ericsson
Agreed in R1-157842 by changing “resource elements” to “resource blocks”
R1-157517
Introduction of LAA
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Agreements:
In Section 4 in TS36.211 CR, following is agreed.

Downlink, uplink and sidelink transmissions are organized into radio frames with 
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Three radio frame structures are supported:

-
Type 1, only applicable to FDD,

-
Type 2, only applicable to TDD,

-
Type 3, only applicable to LAA secondary cell operation 
R1-157743
Introduction of LAA
ALU

Endorsed as baseline for final CR
R1-157565
[DRAFT] LS on CR to 36.201 for Introduction of LAA
ALU
Agreements:
Agreed in R1-157744 with following update

RAN1 respectfully informs RAN2 that the attached draft CR to 36.201 has been endorsed as a baseline for the introduction of LAA. RAN1 provides this to RAN2 for information in case it may help RAN2 in their preparation of the corresponding Stage 2 CR for 36.300. 
RAN1 does not expect RAN2 to make changes to their agreed CRs.

RAN1 leaves the final choice of terminology in RAN2 specs up to RAN2.
R1-157745
Introduction of LAA
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Agreed in R1-157899 (Rev. 3) with following frame structure type 3 descriptions

The radio frame structure type 3 is only applicable to LAA secondary cell operation. It has a duration of 10ms and consists of 20 slots with a slot duration of 0.5ms. Two adjacent slots form one subframe of length 1ms. Any subframe may be available for downlink transmission, and the eNB shall perform the channel access procedures as specified in [4] prior to transmitting. A downlink transmission may or may not start at the subframe boundary, and may or may not end at the subframe boundary.

R1-157900
LS on CR to 36.201 for Introduction of LAA
RAN1
R1-157890
Introduction of Rel-13 feature of LAA
Huawei


Agreed in R1-157898 (Rev.2) with following update


Else

· Subframe configuration for LAA – 4 bits as defined in section x.y.z of [3]

· 
Reserved information bits are added until the size is equal to that of format 1C used for very compact scheduling of one PDSCH codeword
R1-157901
Channel access procedures for LAA
Motorola Mobility
Endorsed.
Email approval of LS to RAN4 about R1-157901 (Sorour (Ericsson))
Email approval of Rel-13LAA 36.211 and 36.213 CRs until 30th Nov. (editor will provide draft CR until 24th Nov.)
Companies are encouraged to have early comments for above CRs in the email discussion.

1.1.1 Licensed-Assisted Access to Unlicensed Spectrum
WID in RP-151045.
R1-157622
LS on L1 parameters for LAA
Ericsson, Huawei
Agreed in R1-157705
Conclusion:

No more RRC signaling in Rel-13 LAA in addition to R1-157705

Email approval of LS to RAN2/RAN4 about the RAN1 agreements until 23rd Nov. (Havish (Ericsson)/Xia Yuan (Huawei)
1.1.1.1 Channel access framework for LAA
Remaining details of LBT procedure and parameter sets
R1-157627
WF on LAA DL LBT ED Threshold Adaptation Rule

Cisco Systems, Broadcom, CableLabs, Ruckus Wireless
Intel can support it except for Y value

R1-157626
WF on LAA DL LBT ED Threshold Adaptation Rule (Functionality of Detecting On-going 802.11 a/n/ac tx)
Cisco Systems, Broadcom, CableLabs, Ruckus Wireless
R1-157641
WF on ED Threshold Adaptation
Ericsson

R1-157531
On Energy Detection Threshold for LAA
Ericsson
Revision of R1-157255

R1-157625
WF on Identifying LAA eNB Coexistence Capabilities
Cisco Systems, Broadcom, AT&T, CableLabs, BlackBerry, Orange, Intel, Ruckus Wireless
R1-157555
WF on Regulation and MCOT
Ericsson, Intel, CATT,
R1-157556
WF on MCOT and CWS for LBT priority classes
Ericsson, ALU, ASB,
R1-157628
WF on MCOT for LBT priority classes
Cisco Systems, Broadcom, CableLabs, BlackBerry, Orange
R1-157875
Status of LBT Priority Class Proposals in LAA
BlackBerry
Agreements:
· If a DL transmission burst with PDSCH is transmitted, for which channel access has been obtained using LBT priority class X (1...4), the eNB shall ensure that:

· The transmission duration shall not be longer than the minimum possible duration needed to transmit all available buffered traffic corresponding to LBT priority classes ≤ X

· The transmission duration shall not be longer than the MCOT for priority class X

· Additional traffic corresponding to LBT priority classes >X may only be included in the DL transmission burst once inclusion of traffic corresponding to LBT priority classes ≤ X has been exhausted.  In such cases, the eNB should maximise occupancy of the remaining transmission resources in the DL transmission burst with this additional traffic.

· The above requirements shall be captured within RAN2 specifications.
Agreements:
· Rel-13 LBT supports four LBT priority classes in the RAN1 specifications
· For the LBT priority classes 1 to 4, LAA supports the LBT parameter values shown in the table below
	LBT priority class
	CWmin
	CWmax
	n
	MCOT
	Set of CW sizes

	1
	3
	7
	1
	2ms
	{3,7}

	2
	7
	15
	1
	3ms
	{7,15}

	3
	15
	63
	3
	10 or 8 ms
	{15,31,63}

	4
	15
	1023
	7
	10 or 8 ms
	{15,31,63,127,255,511,1023}


Agreements:
· If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), the maximum channel occupancy time for LBT priority classes 3 and 4 is for 10 msec, otherwise, maximum channel occupancy time for LBT priority classes 3 and 4 is for 8 msec
Agreement:
· No more than one random backoff counter per carrier is used by eNB
Ageements:
· The LBT parameters used can only be modified at the start of an extended CCA operation requiring the generation of a new random backoff counter.
· CW size is maintained and updated per LBT priority class
· For adjustment of the contention window sizes per carrier the following are supported:
· The outcome of the HARQ-based CW adjustments, i.e. increase or reset the CW size, is applied to all the LBT priority classes 
Agreements:
· Note: In Japan on 5 GHz unlicensed carrier, the maximum continuous transmission time after sensing the channel to be idle is limited to 4ms by regulation.
· For LAA operation in Japan, when the DL transmission burst is greater than 4 ms, the eNB may do the following:
· After the initial 4 ms of the DL transmission burst, the eNB can sense the channel to be idle for a single continuous interval of duration 34 µs before immediately continuing its transmission with the maximum continuous transmission time limit. 
· The total sensing time and the transmission time should not be more than the  MCOT + floor(MCOT/4ms )*34 µs  where MCOT is the maximum channel occupancy time corresponding to the LBT priority class used for accessing the channel.
· Note that if Japan regulation will change, above agreements needs to be changed
R1-157670
WF on MCOT for LBT priority classes
Samsung, Intel, Cisco, Broadcom, CableLab
R1-157639
WF on Contention Window Adaptation
Intel

Agreements:
· Confirm following working assumption as an agreement with the FFS point removed. 
· Working assumption:
· For LBT operation for PDSCH, the CW size (CWS) is adjusted based on HARQ ACK/NACK feedback. 
· The eNB considers HARQ-ACK feedback (ACK, NACK, or DTX) only for the self-scheduled TB(s) with DTX and ‘any’ state (defined for TDD channel selection case) counted as NACK
· Do not consider “Whether the CWS is reset to the minimum value if there has been no DL transmission by the eNB for a duration of at least T.”
R1-157711
WF on HARQ-ACK based contention window size adaptation
Huawei, HiSilicon, CATT, DCM, CMCC, CATR
R1-157833
WF on Contention Window Adaptation
Intel
Agreements:
· The CWS is increased if at least 80 % of the HARQ-ACK feedback values for a reference subframe set are NACK. Otherwise, the CWS is reset to the minimum value.
· Reference subframe set: the first DL subframe of the latest DL data burst for which HARQ-ACK feedback is available.
· Working assumption: Initial partial subframe in addition to the first full DL subframe when initial partial subframe is transmitted
R1-157550
WF on HARQ-ACK based contention window size adjustment

LG Electronics, WILUS, Intel
Agreements:
· For HARQ-ACK based CWS adjustment, following rules should be adopted.
· HARQ-ACK DTX is considered as NACK with the exception of following cases.
· HARQ-ACK DTX from a non-scheduled TB is ignored.
· HARQ-ACK DTX from the TB which is scheduled by licensed carrier is ignored.
· Note: HARQ-ACK DTX means explicit DTX response or implies that eNB does not detect any HARQ-ACK response corresponding to a PDSCH transmitted in an unlicensed carrier.
· HARQ-ACK response(s) for two codewords transmitted on a PDSCH is(are) considered separately per each codeword.
· Bundled HARQ-ACK across M subframes is considered as M HARQ-ACK responses.
R1-157013
Remaining Details of Single-Carrier LBT
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Agreements:
· If the absence of IEEE802.11n/11ac devices sharing the carrier can not be guaranteed on a long term bases (e.g., by level of regulation),

· For Rel13, if the maximum number of unlicensed channels that the LAA eNB can simultaneously transmit on is equal to or less than 4 
· It is strongly recommended that maximum frequency separation between any two channel centers is less than or equal to 62MHz
· Capture the above in 36.300
Agreements:
· For multi-Carrier LBT on a group carriers

· Alt1: eNB performs Cat-4 based LBT on only one unlicensed carrier

· The eNB shall choose the carrier requiring Cat-4 based LBT uniformly randomly before each transmission burst or fix the carrier at least for 1 sec
· The energy detection threshold used on channels not performing Cat-4 based LBT is same as the one used on channel performing Cat-4 LBT

· A single backoff counter should be used for the carrier on which Cat-4 LBT is performed.  Working assumptions: eNB can use the following Option 1 or Option 2: 

· Option 1: One CW size is updated based on HARQ feedback for all the carriers.  

· Option 2: CW size is updated independently per carrier. The largest CW size among the carriers is used to draw the backoff counter. 

· Alt2: eNB performs Cat-4 based LBT on more than one unlicensed carriers

· The eNB is allowed to transmit DL data burst(s) on the carriers that has completed Cat-4 based LBT with potential self-deferral (including idle sensing for a single interval) to align transmission over multiple carriers. 

· eNB can perform CW window update independently for Cat-4 based LBT on more than one unlicensed carriers

· eNB can use independent backoff counters or can use a common backoff counter for multiple carriers.

· When a common backoff counter is used, the common random number shall be drawn based on the largest CW size of the carriers which were used in prior transmission

· If the absence of any other technology sharing the carrier cannot be guaranteed on a long term basis (e.g. by level of regulation)
· If a common random counter is used, then after transmission of DL data burst(s) over one or multiple carriers, reset the extended CCA counter(s) for all channel(s) on which LBT was performed

· If independent random counters are used, after the transmission of DL data burst(s) over one or multiple carriers, do one of the following

· Wait for a duration of 4 CCA slots before resuming countdown of counters for all the activated LAA Scell(s) for the UE(s) which were scheduled in the burst

· reset the counters for all the activated LAA Scell(s) for the UE(s) which were scheduled in the burst

· Note: The decision between the two options above can be made by the eNB dynamically (e.g. after drawing a random number) on a per carrier basis
· LAA supports both Alt. 1 and Alt. 2
R1-157602

WF on LAA DL Multi-carrier Allocation Limitations CableLabs, Broadcom Corporation, Cisco Systems, Ruckus Wireless
R1-157643
WF on some details on LBT Intel

Agreements:
For the DRS without PDSCH transmission LBT procedure used by LAA:

· If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), the maximum energy detection threshold used by LAA is

· Min(X, Y)  

· X = -75 dBm/MHz+ 10*log10(BWMHz) + 10 dB
· 
· Y = 

· Maximum energy detection threshold defined by regulatory requirements when such requirements are defined

· Y = X, otherwise  

· Otherwise, LAA uses the maximum energy detection threshold of TH;

· TH = max(-72 dBm (20MHz), min(Tmax, Tmax – 5 dB + (PH – PTX)))
· If an LAA eNB uses channel access signals of other technologies for the purpose of LAA channel access, it shall continue to meet the LAA maximum energy detection threshold requirement. (Captured in 36.300)

· The parameters used in the above proposal are defined as the following:

· PH is a reference power equaling 23 dBm,  

· PTX is the configured maximum transmit power for the carrier in dBm
· Uses the configured maximum transmission power over a single carrier irrespective of whether single carrier or multi-carrier transmission is employed
· Tmax is defined as the following:

· Tmax = -75 dBm/MHz+ 10*log10(BWMHz). 

· BWMHz is the channel bandwidth in MHz
R1-157642
WF on the possible use of FD-MIMO with LAA 
Mediatek
R1-157658
WF on the possible use of FD-MIMO with LAA
Mediatek, Broadcom, Cablelabs
R1-157644
WF on ED Threshold for LAA Frequency Reuse
Samsung
R1-157708 
WF on ED Threshold for LAA Frequency Reuse
Samsung, ZTE
Agreements:
For the category 4 LBT procedure used by LAA:

· If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), the maximum energy detection threshold used by LAA is

· Min(X, Y)  

· X = -75 dBm/MHz+ 10*log10(BWMHz) + 10 dB
· 
· Y = 

· Maximum energy detection threshold defined by regulatory requirements when such requirements are defined

· Y = X, otherwise  

· Otherwise, LAA uses the maximum energy detection threshold of TH;

· TH = max(-72 dBm (20MHz), min(Tmax, Tmax – 10 dB + (PH – PTX)))
· If an LAA eNB uses channel access signals of other technologies for the purpose of LAA channel access, it shall continue to meet the LAA maximum energy detection threshold requirement. (Captured in 36.300)

· The parameters used in the above proposal are defined as the following:

· PH is a reference power equaling 23 dBm,  

· PTX is the configured maximum transmit power for the carrier in dBm
· Uses the configured maximum transmission power over a single carrier irrespective of whether single carrier or multi-carrier transmission is employed
· Tmax is defined as the following:

· Tmax = -75 dBm/MHz+ 10*log10(BWMHz). 

· BWMHz is the channel bandwidth in MHz
Conclusion:

For multi-carrier operation, recommended modes of operation can be captured in 36.300.

Agreements:
For initial CCA,

· If an eNB has not transmitted a transmission including PDSCH on a LAA Scell after step 4 in the procedure below, the eNB may transmit a transmission including PDSCH on the LAA Scell, after sensing the channel to be idle at least in the slot durations of an additional defer duration, Td.
· Modify next paragraph as follows
· The eNB may transmit a transmission including PDSCH on the LAA Scell, after sensing the channel to be idle during the slot durations of a defer duration, Td ; and after the counter  is zero in step 4 of the procedure below.
Agreements:
For defer period,

· The defer duration Td  consists a fixed duration Tf = 16 us immediately followed by  m consecutive slot durations where each slot duration is Ts = 9us, where the fixed duration of Tf = 16us includes an idle slot duration, Ts, at the start of Tf.
R1-157874
WF on ED threshold for LAA only scenario
Huawei, HiSilicon, LGE, ZTE 
R1-157172
On the LAA ED threshold
Intel Corporation

R1-156622
Experimental Results on Impact of Energy Detection Threshold for DL LAA
National Instruments Corp.

R1-156761
Remaining details of HARQ-ACK based CWS adaptation
Samsung

R1-156438
Parameters for ACK/NACK-based contention window size adaptation
Huawei, HiSilicon

R1-157009
Further Discussion on LAA DL Multi-channel LBT
Broadcom Corporation

R1-157258
On Channel Access Solutions for LAA Multi-Carrier Transmission
Ericsson

R1-157379
Downlink LBT Priority Classes
BlackBerry UK Limited
R1-156983
Considerations on LAA-LTE UL Transmissions without LBT
CableLabs

R1-156858
UL LBT design in LAA
LG Electronics

R1-156621
Coexistence simulation results for DL only LAA
Wi-Fi Alliance

R1-156437
Adaptation rules of energy detection threshold
Huawei, HiSilicon

R1-156489
Views on Energy Detection Threshold Adaptation 
Cisco Systems France

R1-156490
Views on Multi-Channel Access for LAA
Cisco Systems France

R1-156510
Remaining details on LBT
Intel Corporation

R1-156511
Remaining details on HARQ feedback based CW adaptation
Intel Corporation

R1-156574
Remaining details of DL LBT for LAA
CATT

R1-156575
Design of UL LBT for LAA
CATT

R1-156576
DL LBT for LAA multi-carrier transmission
CATT

R1-156577
Support of higher frequency reuse for LAA DL
CATT

R1-156701
LAA CW size adjustment methodologies
Sony Corporation

R1-156702
LAA energy detection adaptation rules
Sony Corporation

R1-156733
Contention window size adaptation for LAA
Lenovo (Beijing) Ltd

R1-156762
ED threshold adaptation for LAA
Samsung

R1-156763
LAA multi-channel LBT
Samsung

R1-156764
Further discussion on frequency reuse support in LAA
Samsung

R1-156856
DL LBT design in LAA
LG Electronics

R1-156857
Multi-carrier DL TX in LAA
LG Electronics

R1-156914
Remaining LBT parameters for LAA DL
Huawei, HiSilicon

R1-156981
Limitations of Multi-carrier Allocation Scheduling
CableLabs

R1-156982
CW size considerations for UL LAA-LTE
CableLabs

R1-156984
Contention Window Adaptation based on HARQ-ACK feedback
ZTE

R1-156985
Discussion on remaining issues of  DRS LBT design
ZTE

R1-156986
Frequency Reuse on Unlicensed Carrier
ZTE

R1-156993
Discussion on the UL LBT for LAA
ZTE

R1-156994
UL framework for LAA
ZTE

R1-157010
Discussion on remained issues of LAA LBT Category 4 Design for DL
Broadcom Corporation

R1-157011
Further Discussion on LAA UL LBT Design
Broadcom Corporation

R1-157014
Multi-carrier LBT operation for LAA
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-157036
Adaptive ED threshold setting
Qualcomm Inc.

R1-157037
Remaining details of UL LBT operation
Qualcomm Inc.

R1-157038
Remaining details of window adaptation trigger mechanism
Qualcomm Inc.

R1-157039
Multi-carrier LBT operation
Qualcomm Inc.

R1-157099
Remaining details of CWS adjustment based on HARQ-ACK feedback
ETRI

R1-157113
HARQ-ACK based LAA contention window size adjustment
Sharp

R1-157114
Transmit timing alignment for LAA frequency reuse
Sharp

R1-157130
On LAA DL LBT design enabling frequency reuse
Nokia Networks

R1-157131
Subframe type coordination for forward compatible DL/UL operation
Nokia Networks

R1-157166
LAA LBT design
Mediatek Inc.

R1-157167
Directional transmission and channel access
Mediatek Inc.

R1-157219
Views on contention window size adaptation mechanisms
NTT DOCOMO, INC.

R1-157220
Discussion on channel access framework for potential LAA UL
NTT DOCOMO, INC.

R1-157256
Details of Contention Window Size Adjustment Based on HARQ Feedback
Ericsson

R1-157257
On Remaining Details of DL LAA LBT Procedures and Parameters
Ericsson

R1-157259
On the Number of UEs for DL-only LAA Using a Bandwidth of 80 MHz
Ericsson

R1-157260
Coexistence Performance of DL-only LAA Networks Using a Bandwidth of 80 MHz
Ericsson

R1-157261
Coexistence Evaluation Results for Video Conference Services
Ericsson

R1-157281
Discussion on adaptation rules of the maximum energy detection threshold in LAA coexistence
HTC

R1-157305
CWS adaptation for DL LAA LBT
Nokia Networks

R1-157306
Multi-carrier LBT for DL LAA
Nokia Networks

R1-157329
Remaining issues on CWS adaptation for LBT on LAA
WILUS Inc.

R1-157330
Consideration on Multicarrier LBT for LAA
WILUS Inc.

1.1.1.2 RRM measurements and reporting
DRS design and UE support for RRM measurements
R1-156766
Remaining details of UE-reported RSSI measurement
Samsung

R1-157143
On LAA RSSI measurement
ZTE Corporation

R1-157213
Further details on new RSSI measurement Framework
Motorola Mobility
Agreement:
· No OFDM symbol offset for UE reported RSSI measurement is specified
Working assumptions:
· “measurement duration” for RSSI

· Note: values 1 and 70  (in units of L1 averaging duration) are already supported

· value 14 is also supported
Agreements:
· Parameter “Subframe offset for UE reported RSSI measurement duration” is made optionally configurable for inter-frequency measurement
· When the parameter is configured

· UE measures according to the configured offset
· When the parameter is not configured

· For inter-frequency measurements, UE [should be allowed to flexibly] chooses a random starting offset for “RSSI measurement duration”
Agreement:
· Periodicity of UE RSSI measurement duration has a values of 40, 80, 160, 320, 640 msec
Agreements:
· L1 averaging duration of UE-reported RSSI measurement is 1 OFDM symbol
· Note: Above agreements override past agreements

· L1 averaging duration of UE-reported RSSI measurement does not need to be configured to UE
· Value range of Measurement duration of UE-reported RSSI measurement is 1, 14, 28, 42, 70 (in unit of L1 averaging duration)
R1-157621
WF on UE-reported RSSI
Samsung, Intel
Agreements:
· L1 provides to higher layer a single RSSI sample value for every “L1 averaging duration of UE-reported RSSI measurement” in a “Measurement duration of UE-reported RSSI measurement”
· No additional L1 filtering is applied
· Example note

· L3 averaging window is only for an example illustration
·  L1 averaging duration = 1 OFDM symbol, UE-reported RSSI measurement duration = 70

[image: image2]
Agreement:
· No additional UE behaviour is required when a RSSI measurement instance overlaps with the transmission of the serving cell
R1-157577
WF on DRS transmission
LG Electronics, Nokia Networks, Huawei, HiSilicon
R1-156578
Remaining details of LAA DRS design
CATT

R1-156997
Further discussion on DRS design
CMCC

R1-156440
Remaining details of DRS design for LAA
Huawei, HiSilicon

R1-156513
On transmission and sequence generation of PSS/SSS/CRS for LAA
Intel Corporation

R1-156579
Remaining details of LAA RSSI measurement
CATT

R1-156765
Remaining details of DRS design
Samsung

R1-156859
RRM measurement in LAA
LG Electronics

R1-156860
DRS design in LAA
LG Electronics

R1-157015
Remaining Details of RRM Measurement for LAA
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-157040
DRS design details
Qualcomm Inc.

R1-157041
Discovery and RRM procedure for LAA
Qualcomm Inc.

R1-157042
Procedures for PLMN ID detection
Qualcomm Inc.

R1-157100
Remaining details of DRS design for LAA
ETRI

R1-157115
Multiplexing of DRS and PDSCH for LAA
Sharp

R1-157132
Remaining details on DRS Occasion Design for LAA
Nokia Networks

R1-157142
Discussion on remaining issues of LAA DRS
ZTE Corporation

R1-157168
DRS-PDSCH Multiplexing in a DL Transmission burst
Mediatek Inc.

R1-157221
Remaining details on DRS transmission and RRM measurement for LAA
NTT DOCOMO, INC.

R1-157222
Discussion on inter-frequency RSSI measurement for LAA
NTT DOCOMO, INC.

R1-157262
Remaining Details on RRM Measurements and Reporting for LAA
Ericsson

R1-157263
On DRS and PSS/SSS Transmissions
Ericsson

R1-157307
Remaining details of LAA RRM and RSSI measurements
Nokia Networks

R1-157331
Consideration on Multiplexing DRS and PDSCH for LAA
WILUS Inc.
1.1.1.3 Downlink Transmissions
Discontinuous transmissions including initial signal, transmission modes, transmission bursts, PDSCH transmission techniques including modifications to TTI, Scheduling and other details of DL transmissions
R1-157045
Remaining details of physical layer signaling
Qualcomm Inc.

R1-157267
On Signaling in DL LAA Subframes
Ericsson

R1-157215
Further details on UE operation and related signalling for LAA
Motorola Mobility

R1-157296
Starting and Ending positions for DL discontinuous transmission
Innovative Technology Lab Co.

Agreements:
· RRC signaling provides the list of possible starting positions of transmission in the first subframe of the DL transmission burst
· Possible starting positions are {0}, {0,7}. Other starting positions are not considered
· Candidate starting positions in the first subframe are excluding the reservation signal and initial signal (if any)
R1-157552
WF on LAA starting partial subframe design
Huawei, HiSilicon
Agreements:
· Possible starting positions are {0}, {0,7}.

· When the starting position is 7,
· Same CRS/DMRS resource mapping as in the second slot
· All the configured CRSs are included in the partial subframe

· If the configured CSI-RS/CSI-IM pattern is in the first slot

· UE assumes CSI-RS/CSI-IM does not exist in the partial subframe
· If the configured CSI-RS/CSI-IM pattern is in  the second slot

· UE assumes CSI-RS/CSI-IM does not exist in the partial subframe
· PDCCH/PDSCH/PCFICH/PHICH resource mapping as in the first slot of LAA regular subframe
· UE does not rate match around PSS/SSS REs in the partial subframe in subframe 0/5
· PSS/SSS is not contained in the partial subframe

· Slot number of the second slot is used for sequence generation
· UE does not assume to receive PHICH for ack/nack

Agreements:
· EPDCCH resource mapping as in the first slot of LAA regular subframe

· In initial partial subframe, the start symbol for the EPDCCH if configured, is offset additionally by 7 OFDM symbols
· The number of available REs for the EPDCCH is the actual number of available REs for the EPDCCH transmission in the initial partial subframe

Agreements:
· RRC signaling indicates which subframe has one or two symbol CRS structure or all symbols CRS structure
· Up to 8 subframes (i.e., exclude 0th and 5th subframe in the frame) can be configured as MBSFN per frame
· Note: DRS can be transmitted in either of the above subframe type
· Note: This is not intended to preclude DRS and PDSCH multiplexing options
· 
· MBSFN configuration is not applied to a partial subframe
R1-157804
Way Forward on signaling the remaining number of expected DL subframes
Qualcomm, ZTE, Ericsson
R1-157846
WF on LAA signaling design
Mediatek
Agreements:
· If the UE detects common PDCCH DCI referring to subframe n in subframes n-1 or n, the UE may assume the number of OFDM symbols in subframe n according to the detected DCI

· If the UE does not detect common PDCCH DCI in subframe n and the UE does not detect common PDCCH DCI in subframe n-1, the UE is not required to use the subframe n for updating the CSI measurement
	0
	Next subframe is 3 OFDM symbols 

	1
	Next subframe is 6 OFDM symbols

	2
	Next subframe is 9 OFDM symbols

	3
	Next subframe is 10 OFDM symbols

	4
	Next subframe is 11 OFDM symbols

	5
	Next subframe is 12 OFDM symbols

	6
	Next subframe is full (14 Symbols) 

	7
	Current subframe is partial 3 OFDM symbols

	8
	Current subframe is partial 6 OFDM symbols

	9
	Current subframe is partial 9 OFDM symbols

	10
	Current subframe is partial 10 OFDM symbols

	11
	Current subframe is partial 11 OFDM symbols

	12
	Current subframe is partial 12 OFDM symbols

	13
	Current subframe is full (14 Symbols) and end of transmission

	14
	Reserved

	15
	Reserved


Agreement:
· DCI format 1C is used to indicate this LAA common signaling
R1-157549
Way Forward on Signaling in LAA DL Subframes

Qualcomm
R1-157559
Way Forward on Signaling in LAA Downlink Subframes
Qualcomm, Kyocera
Agreements:
· If the end subframe is partial subframe, then the end partial subframe configuration of a DL transmission burst is indicated to the UE in the end subframe and the previous subframe

· Note: The UE may expect that the information signaled in both the above subframes is consistent

· If the UE receives an indication of an end partial subframe in the current subframe but does not receive this signaling in the previous subframe, then the UE is not required to further process the subframe

· If the end subframe is a full subframe, then such signaling may or may not be present 

· Note: This is to be resolved based on further discussion on common signaling

· In a DL transmission burst, the UE may assume that an end partial subframe does not immediately follow an initial partial subframe
Agreements:
· The linkage between periodic CSI-RS for channel measurement and CSI-RS configured in DRS for RRM is not introduced
· No RRC impact
· Periodic CSI-RS for channel measurement and CSI-RS configured in DRS for RRM are independently configured

· CSI-RS configured as part of DRS is not enhanced and utilize existing signaling/configuration
Agreements:
· The linkage between periodic CSI-RS for channel measurement and the subframe in which the DRS is transmitted is not introduced

· No RRC impact
· 
· Periodic CSI-RS configured for CSI measurement is not transmitted in the last 2 OFDM symbols for the subframe containing DRS without PDSCH
Agreements:
· For indicating the end partial subframe configuration, 
· Common DL information is carried by common PDCCH on an unlicensed carrier, the following design is used
· Even if UE is configured with cross-carrier scheduling, it should detect the common PDCCH on unlicensed carrier
· Information bit width of PDCCH format 1C or 1A is reused
· The common DCI consists of:
· X information bits
· Y reserved bits
· 16 CRC bits
· If other common signaling is introduced, the same PDCCH DCI is reused
Agreements:
· For common DL information carrying common PDCCH on an unlicensed carrier, the following design is used
· The first PDCCH candidate in a PDCCH search space corresponding to aggregation level 4 and 8is used
· Single RNTI value is applied for the common PDCCH
· RAN2 may decide the RNTI value
· For the information bitwidth, decide between DCI format 1C and 1A after all the contents of common PDCCH are decided
R1-157690
Way Forward on Transmitting Common Control Signaling on PHICH
ALU, ASB, Ericsson
Agreements:
· Confirm the working assumption

· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe within a DL transmission burst, and the UE shall not assume that the CRS or CSI-RS transmission power is the same across transmission bursts
· Continue to discuss whether there is any problem with AGC

R1-157691
WF on CRS and CSI-RS power indication
Huawei, HiSilicon
R1-157620
WF on LAA channel measurement
Huawei, HiSilicon, ALU, ASB, ZTE, Nokia Networks, Qualcomm
Also supported by Intel, Kyocera, DOCOMO
Agreements:
· For CSI channel measurement,
· UE should not average CRS/CSI-RS measurements across transmission bursts
· It is up to UE implementation whether to average CRS/CSI-RS measurements across subframes or not
R1-157579
WF on CSI measurement in LAA
LG Electronics, Sharp, Samsung
Also supported by Ericsson, Lenovo, Motorola Mobility
Agreements:
For aperiodic and periodic CSI reporting,
· For CSI report in subframe n, UE’s CSI channel measurement is restricted within the transmission burst to which the CSI reference resource belongs

· For CSI report in subframe n, CSI reference resource in time domain is defined as subframe n-nCQI_ref 
· Subframe n-nCQI_ref is latest valid subframe which satisfies nCQI_ref ( X

· X follows existing specifications (e.g., 4 as default, 5 when multiple CSI processes are configured, etc.)

· Definition of valid subframe in addition to the current definition of valid subframe:
· A subframe is not valid subframe if it is not part of a transmission burst

· For a UE configured with TM9 or TM10, a subframe is not valid subframe if it doesn’t consist of CSI-RS configured for CSI measurement

· Initial partial subframe and end partial subframe are not valid subframe

· Outside a configured DMTC, a subframe where the CRS scrambling sequence doesn’t follow corresponding subframe index is not valid subframe

· Within a configured DMTC, a subframe where the CRS scrambling sequence doesn’t follow corresponding subframe index is not valid subframe
R1-157551
WF on end of DL TX burst in LAA
LG, Sharp, ITL, Samsung

Agreements:
· In LAA SCell, DwPTS structure with at least {3,6,9,10,11,12} OFDM symbols is supported for the last subframe of a DL TX burst.
Agreement:
· Clarification: LAA only supports normal CP

Conclusion:

· The decision on whether CSI-RS/IM is supported or not in DwPTS does not have any RRC impact. 
R1-157692
Way forward on TBS determination in initial partial subframes
Panasonic
R1-157803
Way forward on TBS determination in initial partial subframes
Panasonic
No consensus in RAN1
Conclusion:
· UE determines the TBS size for starting partial subframe in the same way as in full subframe
R1-157693
Way Forward on signaling the number of subframes after the duration during which UE does not monitor DL transmission
Qualcomm, Ericsson, Nokia Networks
R1-157528
LAA initial signal design
Mediatek
Agreements:
· On an LAA SCell, DRS and other downlink channels including PDSCH/(E)PDCCH can be multiplexed and transmitted within a subframe, at least in subframes 0 and 5, where the PDSCH is part of the transmission and the eNB follows the Cat4 LBT scheme defined for PDSCH
· Note: This clarifies part of a previous working assumption
Agreements:
· DRS cannot be multiplexed with EPDCCH/PDSCH/PDCCH in subframes other than subframe 0 or 5.

· Scrambling sequences of PSS/SSS/CRS/CSI-RS composing DRS are generated using subframe index 0 when transmitted in subframe 0~4, and using subframe index 5 when transmitted in subframe 5~9.

· Note: This applies to CSI-RS configured as part of the DRS. CSI-RS configured for CSI measurements follows the slot index.

Agreements:
· PSS/SSS is not transmitted in SF0 and SF5 if the number of transmitted OFDM symbols in the subframe is less than 12 OFDM symbols
· UE should assume that the configured CSI-RS/IM resources are not present in partial starting subframes.

Agreements:
· UE should assume that the configured CSI-RS/IM resources are not present in partial ending subframes

R1-157578
WF on scheduling in LAA
LG Electronics, Sharp, ITL,
Agreements:
· Cross-carrier scheduling is supported in LAA Scell DL
· A UE is not expected to be configured with an unlicensed carrier to schedule another unlicensed carrier or licensed carrier
· For the cross-carrier scheduling, if UE receives DL grant for LAA SCell, the UE can assume the corresponding PDSCH is present, which is same as Rel-12 UE behavior
· A UE is not expected to be cross-carrier scheduled for an unlicensed carrier with an initial partial subframe in the unlicensed carrier
Agreement:
· If the UE is configured with CSI-RS for RRM using DRS, the UE assumes the presence of CSI-RS for RRM in first detected subframe containing PSS/SSS/CRS within DMTC
R1-156439
LAA cell detection and synchronization for support of partial subframe
Huawei, HiSilicon

R1-156514
Performance evaluation of CRS presence detection
Intel Corporation

R1-156515
On the starting and ending positions for DL LAA burst
Intel Corporation

R1-156516
On the LAA DL signaling
Intel Corporation

R1-156517
Further design details on partial subframe
Intel Corporation

R1-156546
DL Transmission Design for partial subframe
Kyocera Corporation

R1-156580
Utilization of first partial subframe in DL transmission burst
CATT

R1-156581
Utilization of ending partial subframe in DL transmission burst
CATT

R1-156582
Scheduling methods for LAA DL
CATT

R1-156675
Discussion on LAA DL transmission
NEC

R1-156676
Discussion on downlink scheduling for LAA
NEC

R1-156677
Discussion on LAA synchronization
NEC

R1-156703
DL power variation for LAA
Sony Corporation

R1-156722
Signalling for 1/2 or 4/6 OFDM symbol CRS
NEC Corporation

R1-156734
DL scheduling for LAA Scells
Lenovo (Beijing) Ltd

R1-156767
LAA control signaling details
Samsung

R1-156768
LAA UL LBT
Samsung

R1-156769
Impact of LAA dynamic power control
Samsung

R1-156861
DL synchronization in LAA
LG Electronics

R1-156862
Reservation signal in LAA
LG Electronics

R1-156863
Starting partial TTI structure in LAA
LG Electronics

R1-156864
Ending partial TTI structure in LAA
LG Electronics

R1-156865
Layer 1 signaling in LAA
LG Electronics

R1-156866
DL scheduling and control signaling in LAA
LG Electronics

R1-156904
Downlink signaling for LAA transmission burst related information
Huawei, HiSilicon

R1-156905
LAA synchronization signals for one-shot detection
Huawei, HiSilicon

R1-156906
CCA measurement to support frequency reuse
Huawei, HiSilicon

R1-156915
Discussion and comparison between partial subframe and floating subframe
Huawei, HiSilicon

R1-156958
Indication methods for Partial subframe
Panasonic

R1-156959
Impact of LAA Beamforming on LBT Behaviour
Panasonic

R1-156960
TBS Selection for Downlink Partial Subframes
Panasonic

R1-156961
Frequency scheduling options for unlicensed carriers
Panasonic

R1-156962
Self-scheduling and cross-scheduling options for unlicensed carrier access
Panasonic

R1-156987
LAA cell detection and synchronization
ZTE

R1-156988
Details of Design on DL frame structure and signaling for LAA
ZTE

R1-156989
Discussion on Scheduling Combinations for LAA
ZTE

R1-156998
Further discussion on Partial Subframe Transmission
CMCC

R1-157016
Support of Initial Partial Subframe in LAA
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-157017
Downlink control signaling in LAA
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-157043
Remaining details of subframe types
Qualcomm Inc.

R1-157044
Adaptive frame structure and DL-UL configuration for LAA
Qualcomm Inc.

R1-157046
Reservation signal design for LAA
Qualcomm Inc.

R1-157047
LAA DRX operation and PHY layer aspects
Qualcomm Inc.

R1-157101
Discussion on the first subframe of LAA DL transmission burst
ETRI

R1-157102
Modified compact initial signal designs for cell detection
ETRI

R1-157116
Consideration on partial TTI
Sharp

R1-157117
Synchronization and cell detection in LAA carrier
Sharp

R1-157121
Consideration on scheduling methods for LAA SCell
Sharp

R1-157133
On DL/UL burst and subframe indication for LAA
Nokia Networks

R1-157169
Design Considerations of Ending Partial Subframe
Mediatek Inc.

R1-157170
LAA signaling design
Mediatek Inc.

R1-157171
LAA Initial signal design
Mediatek Inc.

R1-157214
PDSCH Transmission options for LAA
Motorola Mobility

R1-157216
Activation/Deactivation procedures for LAA Scells
Motorola Mobility

R1-157223
Support of partial subframe transmission for LAA
NTT DOCOMO, INC.

R1-157224
Discussion on L1 signaling design for LAA
NTT DOCOMO, INC.

R1-157235
Discussions on the design of downlink transmissions for LAA
CATR

R1-157240
Discussion and details on data transmission
ETRI

R1-157264
On an Initial Signal for LAA
Ericsson

R1-157265
On LAA Burst Detection and Fine Synchronization
Ericsson

R1-157266
On Support of Multiple DL Data Transmission Starting Points
Ericsson

R1-157268
On the configuration of the last subframe of a DL burst
Ericsson

R1-157269
Carrier Selection for LAA
Ericsson

R1-157280
Dynamic carrier selection between LAA CCs
HTC

R1-157308
On LAA DL scheduling and HARQ operation
Nokia Networks

R1-157309
Remaining details of synchronization in LAA
Nokia Networks

R1-157310
On the need for initial signal specification
Nokia Networks

R1-157311
On data transmission in partial subframe
Nokia Networks

R1-157332
Partial Subframe for PDSCH on LAA Scell
WILUS Inc.

R1-157353
Discussion on power sharing for multicarrier operation for LAA
China Unicom
1.1.1.4 CSI measurements and reporting
CSI measurement and reporting design corresponding to the supported DL transmission modes.
R1-157579
WF on CSI measurement in LAA
LG Electronics, Sharp, Samsung
R1-156770
Remaining details of CSI measurement
Samsung

R1-157049
CSI measurements and reporting for LAA
Qualcomm Inc.

R1-156867
CSI measurement in LAA
LG Electronics

R1-156441
Support of CSI measurement for LAA
Huawei, HiSilicon

R1-156518
Discussion on CSI- measurement and reporting for LAA (need more internal discussion)
Intel Corporation

R1-156583
CSI measurement and reporting for LAA
CATT

R1-156771
LAA partial subframe
Samsung

R1-156772
LAA CSI reporting
Samsung

R1-157018
CSI Measurement and Reporting for LAA
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-157086
On the CSI reporting for LAA
ITRI

R1-157134
On CSI reporting for LTE LAA
Nokia Networks

R1-157147
On remaining issues of LAA CSI measurement
ZTE Corporation

R1-157225
Discussion on CSI measurement and reporting for LAA
NTT DOCOMO, INC.

R1-157270
On Carrier Power and CSI Measurements in LAA
Ericsson

R1-157271
On CSI Measurements and Reporting in LAA
Ericsson

R1-157297
CSI measurement and reporting for LAA
Innovative Technology Lab Co.
1.1.1.5 Other

R1-156584
Frame structure for LAA Scell
CATT

R1-156735
Frame structure for LAA SCells supporting both DL and UL transmissions
Lenovo (Beijing) Ltd

R1-156907
Transmission bandwidth for LAA
Huawei, HiSilicon
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