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Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. Part
	completion date
as decided by TSG for the Perf. part

	RAN #65
	WI/SI started
	RP-141664
	0%
	June 2015
	
	

	RAN #66
	RP-141816
	RP-141817
	30%
	June 2015
	
	

	RAN #67
	RP-150414
	RP-141817
	40%
	June 2015
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-150518
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



100 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

100%










RAN WG2:

100%










RAN WG3:

XXX%











RAN WG4:

100%










RAN WG5:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:




1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



June 2015

which is:
RAN #68
The Core part WI is planned to be 100% complete in:





which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:



which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:




which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-150518 endorsed by RAN #67
	No


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-150518
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
	RAN #68
Q3/2015
RAN #69

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76

	
	
	
	
	
	
	
	
	
	


	RAN #69
Q4/2015
RAN #70

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
Progress was made in all of the working groups working on the study item. Some of the open issues were closed. It was decided to have an ad-hoc meeting for RAN1 from 24th to 26th of March.

The agreements, conclusions and observations from RAN1 LAA Ad Hoc ratified in RAN1 #80bis are listed below.

R1-150986
Draft Agenda for RAN1 LAA ad-hoc meeting
RAN1 Chairman
R1-151142
Text proposal for TR 36.889 on Considerations of Introducing Licensed-assisted Access to Unlicensed Spectrum and Importance of Licensed Spectrum
Ericsson Inc.
Agreed in principle, rapporteur will reflect it to updated TR
Agreements:
Agreed for following RAN1 responses, Qualcomm will prepare draft LS in RAN1 #80bis meeting

IEEE recommendation 1: Consider both uplink and downlink 802.11 traffic in coexistence simulations

RAN1 response 1: RAN 1 notes that the simulation scenarios for 802.11-LAA coexistence include the following uplink and downlink scenarios (see Section A.1 in Annex of [1])

1. DL + UL traffic on the non-replaced (first) 802.11 network and DL traffic only on the second 802.11/LAA network.

2. DL + UL traffic on the first 802.11 network and DL + UL traffic on the second 802.11/LAA network. 

IEEE recommendation 7: Any sharing scheme must treat all LAA & 802.11 devices as equals in any decisions about medium access
RAN1 response 7: CSAT is not one of the candidate channel access mechanisms under consideration in 3GPP Examples of fair sharing metrics that are being used by RAN1 are captured in [2][3].
IEEE recommendation 8:  LAA medium sharing algorithms must be non-proprietary

RAN1 response 8: CSAT is not one of the candidate channel access mechanisms under consideration in 3GPP.  RAN1 notes that the study item evaluates coexistence mechanisms and tries to define the required mechanisms to implement such schemes. However, the best way to standardize the coexistence mechanisms is currently out of scope of the SID.

IEEE recommendation 9: LAA medium sharing algorithms must be designed to dynamically respond to the changing needs of all users

RAN1 response 9: CSAT is not one of the candidate channel access mechanisms under consideration in 3GPP. RAN1 notes that different mechanisms and candidate solutions are currently being evaluated as part of the study item and the performance benefits and drawbacks of each approach is being characterized. 

The decision on the choice of medium sharing algorithms will ultimately be based on the satisfying the coexistence criterion as defined in the SID and the observed performance benefits.
IEEE recommendation 12: 3GPP should include steps in their development and review process for LAA that require the views of important stakeholders, such as IEEE 802 participants, to be fully considered

IEEE 802 suggests that 3GPP facilitate a joint collaborative activity with IEEE 802 and other stakeholders. IEEE 802 requests 3GPP to suggest appropriate mechanisms for expanded collaboration, perhaps beginning with a joint 3GPP/IEEE 802 workshop in the near future.

RAN1 response 12: RAN1 respectfully defers such discussion to the RAN plenary for further consideration.
Email discussion until 1st April for remaining RAN1 responses for draft reply LS to IEEE – Peter (Qualcomm)
R1-151190


R1-151191


R1-151182
Discussion of response to IEEE LS on LBT Categories
Qualcomm
Agreed R1-151182 (for Sections 2 and 3) with following updates
RAN1 thereby clarifies no decision on the specification of mandatory features has been made. RAN1has agreed in principle to modify the text in [3] as follows: 

“Based on the design targets, at least the following functionalities are required for an LAA system:

· Listen-before-talk (Clear channel assessment) […]

· Discontinuous transmission on a carrier with limited maximum transmission duration […]

· Dynamic frequency selection for radar avoidance in certain bands/regions […]

· Carrier selection […]

· Transmit Power Control […]

· RRM measurements including cell identification […]

· AGC setting

· Coarse synchronization

· Fine frequency/time estimation at least for demodulation

· CSI measurement, including channel and interference


Automatic Gain Control (AGC) setting, coarse synchronization, fine frequency/time estimation at least for demodulation, and CSI measurements including measurements of channel and interference are necessary for performing RRM measurements and for successful reception of information on the unlicensed band.

It is noted that not all above functionalities may have a specification impact and not all functionalities would be mandatory for all LAA eNBs/UEs.”

It could be expected that the features that are essential to achieve the objectives of the current LAA study item could become mandatory, by either specific requirements or by testing, for LAA equipment. However, mandatory features are decided typically late in each release of the specification, usually in the work item stage and a study item would not be tasked with identifying any mandatory features. 
R1-151192
[Draft] Response LS on Clarification of LBT Categories and LAA/802.11 Coexistence
Qualcomm

Agreements:
Agreed with following updates, Qualcomm will submit draft reply LS to RAN1 #80bis meeting

In order to clarify the scope of the categorization, RAN1 agreed to modify the text in [3] as follows: 

· “Classify the evaluated channel access LBT schemes according to the following categories:

· Category 1: No LBT

· Category 2: LBT without random back-off

· Category 3: LBT with random back-off with fixed size of contention window

· Category 4: LBT with random back-off with variable size of contention window

Note: Contention window is the maximum possible random back-off value

Note: Category classification does not restrict a LBT design investigation

Note: Company is encouraged to evaluate many categories as much as possible”

RAN1 has agreed to modify the description in the Technical Report [3] as follows: 

“Based on the design targets, at least the following functionalities are required for an LAA system:

· Listen-before-talk (Clear channel assessment) […]

· Discontinuous transmission on a carrier with limited maximum transmission duration […]

· Dynamic frequency selection for radar avoidance in certain bands/regions […]

· Carrier selection […]

· Transmit Power Control […]

· RRM measurements including cell identification […]

· AGC setting

· Coarse synchronization

· Fine frequency/time estimation at least for demodulation

· CSI measurement, including channel and interference


Automatic Gain Control (AGC) setting, coarse synchronization, fine frequency/time estimation at least for demodulation, and CSI measurements including measurements of channel and interference are necessary for performing RRM measurements and for successful reception of information on the unlicensed band.

It is noted that not all above functionalities may have a specification impact and not all functionalities would be mandatory for all LAA eNBs/UEs.”
R1-151163
WF to clarify LBT categories
Huawei, HiSilicon, Ericsson

Also supported by Cablelab

R1-151161
WF to clarify essential LAA functionalities
Huawei, HiSilicon, Ericsson
Also supported by Cablelab

Agreements:
· Replace the following note in TR 36.889 section 7.1:

· It is noted that not all above functionalities may have a specification impact and not all above functionalities would be mandatory for all LAA eNBs/UEs.
· By:

· It is noted that not all above functionalities may have a specification impact.
· Clarify in a reply LS that the decision of mandatory/optional features is made at the end of a release, and that it is expected that an objective of the WI will be the specification of LBT.

Agreements:
Agreed following additional assumptions as an optional

· Explicit TxBF, closed loop MCS/rank adaptation using explicit TXBF information, & short GI for Wi-Fi nodes  evaluations in the Y=1 indoor scenario
· Assumptions of required feedback to support those functionalities should be provided in each contribution

Note: RAN1 urges companies in the future to bring up additional simulation assumptions in time.
Agreements:
· LAA supports transmitting PDSCH when not all OFDM symbols are available for transmission in a subframe according to LBT, also support delivering necessary control information for the PDSCH
· FFS starting/ending OFDM symbols of the PDSCH
Agreements:
· Consider RRM enhancements, including RSSI measurement and reports

· FFS: RRM measurement based on a single DRS occasion
Agreements:
· Design targets of LAA DRS includes at least

· LAA DRS should at least support for RRM measurement

· Detection of DRS from a cell based on a single DRS occasion
· Feasibility is for further evaluation

· Transmission burst containing DRS signals should consist of continuous OFDM symbols

· FFS: How to realize contiguous OFDM symbol transmission
Agreements: (SUPERSEDED BY AGREEMENT IN RAN1#80bis)
· DRS design should allow DRS transmission on an LAA SCell to be subject to LBT
· Consider the following 2 options for the transmission of DRS within a DMTC window if LBT is applied to DRS
· Alt1: DRS is transmitted subjected to LBT in fixed subframe(s) within the configured DMTC

· Alt2: if LBT prevents transmission of DRS in the fixed subframe(s), allow the DRS to be transmitted in different subframe(s) within the configured DMTC if LBT succeeds
· Modifications to Rel-12 DMTC configuration are FFS
· Note: this does not preclude the possibility to allow other DRS transmissions outside of the configured DMTC
Agreement:
· Interference measurement for CSI is not allowed outside of the serving cell transmission periods
Agreements:
· Recommend to support asynchronous UL HARQ for UL LAA operation
· Capture the above agreement in TR – Rapporteur (Ericsson and Huawei)
Agreements:
· Target the support of UL multiplexing of multiple UEs in one subframe by
· Multiplexing in frequency domain
· The supported resource assignment (e.g. number and location of allocated RBs) is FFS
· Multiplexing by MU-MIMO
Agreements:
· Enabling frequency reuse for transmission by neighbour LAA cells of the same operator is one target of LAA design

· Above should be taken into account for design of LBT
Agreements:
· For the case of DL+UL traffic,

· Buffer occupancy (BO) definition of the i-th small cell = sum of the period of time during which at least one of the i-th small cell and UEs (belonging to the i-th small cell) has data to transmit including retransmissions (i.e., its queue is not empty) / total simulation time.
· The BO averaged over the small cells of an operator is used to classify the simulation results as in the DL only case.

The agreements, conclusions and observations from RAN1 #80bis are listed below.
R1-151884
LS reply to RAN2 on HARQ retransmission for LAA
Huawei
Agreed in R1-152181
R1-151380
Draft Response LS on LBT Categories
Qualcomm Inc.
Agreed in R1-152182
R1-151381
Draft Response LS on LAA-802.11 Coexistence
Qualcomm Inc.
Agreed in R1-152183
R1-152402
Text proposal on update regulatory requirements for India
Huawei, HiSilicon
R1-152110
Draft 3GPP TR 36.889
Ericsson Inc., Huawei
Email discussion/approval for TR36.889 update covering all agreements and options for LAA designs until 18th May (Rapporteur will submit a draft version around 4th May)
Discontinuous transmission and initial/reservation signal design
Agreements:
· It is a design target that the following signals or combination of the following signals can provide functionality for the UE’s time/frequency synchronization for the reception of a DL transmission burst in LAA SCell(s)

· serving cell’s DRS for RRM measurement
· Note that DRS for RRM measurement can be used at least for coarse time/frequency synchronization

· Reference signals imbedded within DL transmission bursts (e.g. CRS and/or DMRS)

· If there is an additional reference signal, this signal can be used
· Note that Reference signals can be used at least for fine time/frequency synchronization
· FFS: Other candidates (e.g., initial signal, DRS)
· FFS: DRS for RRM may also support functionality for demodulation of potential broadcast data multiplexed with DRS transmission

· FFS if broadcast data transmission with DRS is recommended to be supported in Rel-13

· It should be noted that the potential broadcast data above cannot enable stand-alone operation of unlicensed carrier cells

· FFS if other mechanism or signals (e.g., initial signal, DRS) for time/frequency synchronization is necessary to support reception of DL transmission burst
RRM measurement and DRS design
Agreements:
· Followings are updated agreements (bold fonts are updated points) from LAA ad-hoc meeting (see minutes in R1-151455) 

· DRS design should allow DRS transmission on an LAA SCell to be subject to LBT

· Consider the following 2 options for the transmission of DRS within a DMTC window if LBT is applied to DRS

· Alt1: Subjected to LBT, DRS is transmitted in fixed time position within the configured DMTC

· Alt2: Subject to LBT, allow the DRS to be transmitted in at least one of different time positions within the configured DMTC if LBT succeeds
· Note: The number of different time positions should be restricted

· Note: One possibility is one time position in the subframe

· Modifications to Rel-12 DMTC configuration are FFS

· Note: this does not preclude the possibility to allow other DRS transmissions outside of the configured DMTC
Observation:

UE physical layer can not distinguish Rel-12 DRSs for cells that belong to different operators based on Rel-12 DRS alone
CSI measurement/reporting and transmission mode
Agreements:
Below is a list of design options for CSI measurements, CSI reporting, and transmission schemes for LAA, for the case that LAA supports the transmission of CRS and/or CSI-RS and/or CSI-IM.

· For the purpose of CSI measurement, if LAA supports CSI measurements on CSI-RS and CSI-IM (or only CSI-RS for TM9)

· NZP CSI-RS transmission may be subject to LBT

· The presence of NZP CSI-RS and CSI-IM in a subframe is indicated implicitly or explicitly

· Note: indication may or may not involve signaling

· Potential subframes for NZP CSI-RS and CSI-IM:

· Opt 1-A: The potential subframes may be occurring periodically from UE perspective

· Opt 1-B: The potential subframes may be occurring aperiodically from UE perspective

· Opt 1-C: a combination of opt 1-A and opt 1-B

· Note: same or different options for NZP CSI-RS and CSI-IM is not precluded

· For the purpose of CSI measurement, if LAA supports CSI measurements on CRS

· CRS transmission may be subject to LBT

· The presence of CRS in a subframe is indicated implicitly or explicitly

· Note: indication may or may not involve signaling

· The following CSI reporting options have been identified

· Opt 2-A: Support for both aperiodic and periodic CSI reporting for an LAA Scell

· Opt 2-B: Support only for aperiodic CSI reporting for an LAA SCell

· For aperiodic CSI reporting:

· Opt 3-A: Aperiodic CSI can be reported on PUSCH transmitted on a carrier in licensed spectrum or on an LAA SCell

· Opt 3-B: Aperiodic CSI can only be reported on PUSCH on a carrier in licensed spectrum

· The following options for supported transmission schemes have been identified

· Opt 4-A: DMRS-based demodulation and CRS-based demodulation for PDSCH

· Opt 4-B: Only DMRS-based demodulation for PDSCH

· Further down selection of the supported transmission schemes is possible for the options above
LBT mechanisms and frame structure
Agreements:
· It is recommended that LAA supports a mechanism to adaptively change the ED threshold at least for DL
· It is recommended that LAA supports a mechanism to adaptively lower the ED threshold from an upper bound
· This adaptation mechanism does not preclude semi-static or static threshold setting

· FFS: The upper bound
· FFS: Adaptation mechanism
· FFS: Signalling mechanism if needed
· Note: May or may not have standard impact
Working assumptions:
· If LAA is adopting a LBT category 4 scheme for DL transmission, it will be based on ETSI option B modified to a LBT category 4 scheme except for the following modifications that ensure fairness with Wi-Fi:

· The size of the LAA contention window is variable via dynamic exponential backoff or semi-static backoff between X and Y ECCA slots

· The value of X and Y is a configurable parameter

· FFS: which trigger and rate for adapting the size of the contention window

· Consider minimum ECCA slot size smaller than 20 µs

· The initial CCA (ICCA) can be configurable to be comparable to the defer periods of Wi-Fi (e.g., DIFS or AIFS)

· FFS: Conditions under which initial CCA is used

· When ECCA countdown is interrupted, a defer period (not necessarily the same as ICCA) is applied after channel becomes idle

· FFS: Continuing count down during defer period

· The defer period is configurable. It can be configured to be comparable to defer periods of Wi-Fi (e.g. DIFS or AIFS). 

· FFS: A defer period configured to be zero.

· FFS: how matching is done when multiple UEs are scheduled in a subframe with different QoS, or when a transmission contains no PDSCH (e.g. DRS, CSI-RS), or when a transmission contains UL grants

· FFS: Relationship, if any, between contention window and maximum channel occupancy?

· Discuss the values of all the above parameters at RAN1#81

· FFS: Applicability of this to DRS

· Adaptability of the energy detection threshold can be applied

· Defer period: Minimum time that a node has to wait after the channel becomes idle before transmission, i.e., a node can transmit if the channel is sensed to be idle for ≥ defer period. 
· Companies are encouraged to provide evaluations at RAN1#81 for LBT category 4 schemes in accordance with the above
Working assumption:
Agreed R1-152413 with a following note

Note: This is only for DL LAA
Scheduling and HARQ
Agreements:
· For asynchronous UL HARQ for UL HARQ operation, PHICH is not used

· For asynchronous UL HARQ for UL HARQ operation, UL grant DCI contains following information fields

· HARQ process number

· Redundancy version
Agreements:
· At least for DL-only LAA SCell

· If a new subframe timing is not defined for LAA SCell, the timing between the subframe in which a LAA PDSCH transmission ends and the subframe in which the corresponding HARQ-ACK feedback is transmitted follows the DL HARQ-ACK timing based on existing FDD-FDD and TDD-FDD CA spec assuming that the LAA SCell is an FDD Scell
· FFS: if a new subframe timing case is defined, above agreement can be revisited

* Note that this does not exclude the further discussion on the HARQ timing for multi-subframe/cross-subframe scheduling if multi-subframe/cross-subframe scheduling is to be considered
Observations:
· Following possible scheduling combinations for a LAA CC are identified:

· Combination 1: DL/UL: self-scheduling

· Combination 2: DL: self-scheduling; UL: cross-carrier scheduling

· Combination 3: DL: cross-carrier scheduling; UL: self-scheduling

· Combination 4: DL/UL: cross-carrier scheduling from a same scheduling CC
· Continue study until RAN1 #81 meeting considering above combinations except for combination 3

· FFS: Combine multiple combinations
Agreement:
Combination 3 in above observations is not a design target of LAA
UL transmission
Agreements:
· For PUSCH, extending the current single and dual cluster allocation to multi-cluster (>2) allocation (e.g. RBs/subcarriers spaced uniformly in frequency) is identified as a candidate waveform that satisfies regulatory requirements and maximizes coverage
· FFS: Number of clusters needed

· FFS: Size of each cluster

· FFS: Spacing between clusters or subcarriers
Agreements:
· Support of SRS transmissions on LAA SCell is recommended for LAA UL
· For a UE, SRS transmission with PUSCH is supported 

· FFS if SRS transmission without PUSCH is supported

· If supported, FFS whether with or without LBT

Frequency reuse
Conclusions:

· At least the following options can be further studied to enable improved freq. reuse for LBE for DL LAA
1 CCA threshold adaptation

2 Tx start timing alignment

3 Signal subtraction from ED or modified ED
4 Combination of those options or other alternatives are not precluded.

Overview/others
Observations:

· According to the European regulation, the maximum CCA threshold is at least determined by the maximum transmission power (e.i.r.p.) 

· The following options could been considered for setting the maximum CCA threshold for LAA DL and LAA UL:

· Option 1: Fixed and determined by the maximum transmission power (e.i.r.p), e.g. according to the UE power class

· Option 2: Adapted according to the maximum transmission power (e.i.r.p) of each channel occupation

· Option 3: Determined by the maximum transmission power (e.i.r.p) that changes semi-statically  in a slow manner

· E.g. for LAA UL, maximum transmission power of UE could be configured by RRC signaling

Agreement:
· For the evaluation of LAA, companies should provide details about the variation (if used) of CCA threshold used by the eNB and UE (if the UE performs LBT) in relation to maximum transmission power (e.i.r.p.)

· Fixed or variable CCA threshold 

· Rate of adaptation of the CCA threshold 

Agreement:
· Add following one sentence in the end of the first paragraph in Section 1 in TR
· Therefore, for LAA operation, a carrier in an unlicensed band cannot be configured as a PCell/PSCell in this Rel-13 study
The agreements, conclusions and observations from RAN2 #89bis are listed below.

R2-151718
Draft Reply LS on HARQ retransmission for LAA to RAN1; contact: Ericsson

=>
The Reply LS on HARQ retransmission for LAA to RAN1 is approved in R2-151718
Agreements
1
RRM measurements (e.g. RSRP/RSRQ) on LAA cell can be used to configure, activate, de-configure LAA cell (as for SCells on licensed carriers)

Agreements
For Uplink LAA transmission:

1
Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers. 

2
In line with RAN1 recommendation, asynchronous HARQ should be specified for UL HARQ in LAA SCells.

3
For LAA UL every retransmissions needs to be scheduled by PDCCH 

The agreements, conclusions and observations from RAN4 #74bis are listed below.
R4-152447
Way forward on LAA bands





Source: Nokia Networks
Abstract: 

Define 5 GHz unlicensed LAA band(s) with frequency limits 5150 – [5925] MHz
Decision: 

The document was Approved


R4-152448
Discussion on regulatory requirements for unlicensed spectrum deployment in the 5GHz bands





Source: Huawei, China Telecom

Decision: 

The document was Approved
R4-152449
Draft LS to RAN1: relevant existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands





Source: Ericsson, Huawei

Abstract: 

Draft LS to RAN1 with a TP to 36.889 with amended text on regulatory requirements for unlicensed spectrum. (For Approval)

Decision: 

The document was Approved
R4-152568
TP for simulation assumptions of LAA and Wi-Fi coexistence study





Source: Huawei, Qualcomm, Ericsson, Nokia Networks, Intel, LGE, ZTE
Abstract: 

This TP is for approval.

This contribution summarized assumptions like scenarios, ACLR, ACS, throughput versus SNR table derived method and methodology which have been discussed offline.
Decision: 

The document was Approved
R4-152542
Consideration on UE and BS operation for LAA





Source: Huawei, Nokia Networks, Ericsson, Qualcomm
Decision: 

The document was Approved
R4-152571
LS to RAN1; TPs to 36.889





Source: Huawei

Decision: 

The document was Approved
The agreements, conclusions and observations from RAN1 #81 are listed below.
R1-153428
Text proposal on update regulatory requirements in Taiwan
CHTTL, ITRI
Revision of R1-153019
R1-153115
Draft 3GPP TR 36.889
Ericsson, Huawei
Agreements:
Agreed in principle for Section 7.2.2 in R1-153115

Endorsed other sections in R1-153435 as a version 0.4.2
R1-153673
TR 36.889 v0.4.4

Ericsson
Endorsed as a version 0.5.0 in R1-153676
R1-153678
TR 36.889 v0.5.1

Ericsson
Endorsed as a version 1.0.0 in R1-153690
Agreements:
· Capture the tables in R1-153527 and R1-153487 and the findings and observations listed in Sections 2-4 in R1-153538 in the TR
Note: Observation in the top of page 10 should be modified to include results for the sensing threshold of -62 dBm
Agreements:
· Capture the tables in R1-153528, the findings listed in Section 2 and observations except for following observation in Section 3 in R1-153539 in the TR
Observation: All sources that evaluated an LAA network with a fast UL LBT scheme using a limited contention window size showed that it does not impact Wi-Fi more than another Wi-Fi network in any of the measured performance metrics.
Note that company name will be changed to “source” in the TR
Agreements:
· If LAA is adopting a LBT category 4 scheme for DL transmission, it will be based on ETSI option B modified to a LBT category 4 scheme except for the following modifications that ensure fairness with Wi-Fi:

· The size of the LAA contention window is variable via dynamic variable  backoff or semi-static backoff between X and Y ECCA slots
· One candidate of variable is exponential backoff, FFS for other candidates

· Note that most of evaluations are based on exponential backoff

· The value of X and Y is a configurable parameter

· FFS: which trigger and rate for adapting the size of the contention window

· Consider minimum ECCA slot size smaller than 20 µs

· The initial CCA (ICCA) can be configurable to be comparable to the defer periods of Wi-Fi (e.g., DIFS or AIFS)

· FFS: Conditions under which initial CCA is used

· When ECCA countdown is interrupted, a defer period (not necessarily the same as ICCA) is applied after channel becomes idle

· FFS: Continuing count down during defer period

· The defer period is configurable. It can be configured to be comparable to defer periods of Wi-Fi (e.g. DIFS or AIFS). 

· FFS: A defer period configured to be zero.

· FFS: how matching is done when multiple UEs are scheduled in a subframe with different QoS, or when a transmission contains no PDSCH (e.g. DRS, CSI-RS), or when a transmission contains UL grants

· FFS: Relationship, if any, between contention window and maximum channel occupancy?

· Discuss the values of all the above parameters at RAN1#81

· FFS: Applicability of this to DRS

· Adaptability of the energy detection threshold can be applied

· Defer period: Minimum time that a node has to wait after the channel becomes idle before transmission, i.e., a node can transmit if the channel is sensed to be idle for ≥ defer period. 
· Agreed R1-152413 with a following note

Note: This is only for DL LAA
Agreements:
· In case of a eNB operating DL+UL LAA over the same unlicensed carrier, DL transmission burst(s) and UL transmission burst(s) on LAA can be scheduled in a TDM manner over the same unlicensed carrier
Any instant in time can be part of a DL transmission burst or an UL transmission burst
Agreements:
· For LBT Category 4 operation for PDSCH, following approaches for CWS (contention window size) adjustment should be captured in TR.
· Option 1: based on feedback/report of UE(s) (e.g. HARQ ACK/NACK)
· Option 2: based on eNB’s assessment (e.g. sensing based adjustment)
· Note: combination of those options are not precluded.
FFS for the detailed formulation of CWS adjustment
Agreements:
· It is recommended that the RS bandwidth and density/pattern of the DRS design for LAA allows support for RRM measurement based on a single DRS occasion
Note that at least LAA carrier bandwidth below 5 MHz is not supported
Agreements:
· It is recommended that the agreed Category 4 based LBT mechanism is the baseline at least for LAA DL transmission bursts containing PDSCH
· FFS: Category 2 based LBT mechanism is also supported for LAA DL transmission bursts containing PDSCH
Capture above only mail bullet to the TR
Agreements:
· LAA supports UL LBT at the UE.

· The UL LBT scheme can be different from the DL LBT scheme (e.g. by using different LBT mechanisms or parameters) e.g., since the LAA UL is based on scheduled access which affects a UE’s channel contention opportunities

· Other considerations including multiplexing of multiple UEs in a single subframe

Possibly other considerations
Agreements:
· Update TR conclusion as follows

Based on the evaluations and findings in Section 8, it is recommended that the channel access framework defined in section 7.2.1.6 be adopted for LAA. The channel access framework includes a category 4 LBT scheme including random backoff and variable contention windows at least for the downlink data transmissions. It is recommended that the key parameters of the LBT scheme such as contention windows and defer periods should be configurable within limits to enable fair coexistence with other technologies operating in unlicensed spectrum. It is recommended that LAA supports uplink LBT at the UE. In LAA systems, where the UE’s uplink transmissions are controlled by the eNB, the uplink channel access scheme can be different from the downlink channel access scheme for an LAA SCell.
Agreements:
· A single idle sensing interval allows the start of a DL transmission burst (which may not start with the DRS) containing DRS without PDSCH within the DMTC

· Total sensing period may be greater than one sensing interval referred to in the above

· FFS: Whether the above can be used for the case where transmission burst does not contain PDSCH but contains DRS, and any other reference signals or channels

· FFS: Whether the above can be used for DL transmission bursts longer than 1+x ms, x << 1 ms

· Further discuss the length of the sensing interval, and the energy detection threshold, or their possible ranges

· The ECCA counter used for LBT category 4 for the PDSCH is frozen during DL transmission burst containing DRS without PDSCH
Agreements:
· Aperiodic CSI reporting can be carried on PUSCH transmitted on a carrier in licensed spectrum or on an LAA SCell
· If the PUSCH containing aperiodic CSI is scheduled on LAA SCell and cannot be transmitted in the scheduled subframe on the scheduled carrier, the aperiodic CSI based on the same scheduling grant is not transmitted in another subframe or another carrier
· Otherwise, it is recommended to follow the existing mechanism in CA for aperiodic CSI reporting (if no issue will be identified), including potential additional Rel-13 CA enhancement(s) if no issue is identified for using Rel-13 CA enhancement(s)
Agreements:
· LBT category 4 channel access framework for DL transmission bursts with PDSCH supports:

· No count down during the defer period

R1-153664
WF on Initial CCA
Intel, Samsung, Broadcom, Qualcomm, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Sharp, Ericsson, LG Electronics, Huawei, Cisco, CableLabs, CATT
R1-153641
Text proposal on SI conclusions for LAA
Ericsson, Huawei
Agreements:
· The following candidate options are identified for future investigations for power sharing between LAA carriers in the DL

· Option 1: Fixed and equal maximum power allocation per carrier

· Option 2: Fixed and unequal maximum power allocation per carrier

· Option 3: Dynamic maximum power allocation between carriers at least based on the number of carriers being transmitted in each DL transmission burst

· Other options are not precluded 

· Capture the above in the TR

Agreements:
· At least the following options are identified as possible candidates for PDSCH transmission in a DL subframe on a LAA SCell
· Option 1: A DL transport block is only transmitted on a subset or all of the OFDM symbols in the DL subframe
· Option 2: A DL transport block is transmitted on a subset of the OFDM symbols in the DL subframe and all OFDM symbols in the next or the previous subframe
· Option 3: A DL transport block is transmitted on a subset of OFDM symbols in the DL subframe and a subset of the OFDM symbols in the next or the previous subframe within a TTI less than or equal to 1ms or in a subset or all OFDM symbols in one subframe
· Note: This does not preclude the possibility of using different options for different subframes
· Capture the above contents in the TR

The agreements, conclusions and observations from RAN2 #90 are listed below.
=>
With this change the LS to RAN1 on LAA is approved in R2-152904
Agreements
RSSI:

4
For the purpose of detecting hidden node in channel selection UE reporting of RSSI measurements to the eNB is considered useful. 
The details of the RSSI measurement reporting should be discussed in stage-3. 

5
The eNB indicates which carriers(s) the UE should report RSSI for.

RSRP/RSRQ:

7
RAN2 assumes that the UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC (i.e., L1 should not provide samples when DRS transmission was blocked by LBT). 

Agreements
2
The network configures the UE with a Measurement Object with a single DRS configuration for each configured LAA SCell 

Agreements
2
Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.

3
The handling of preamble transmission dropping from Rel-12 Dual Connectivity is used as baseline for preamble dropping on LAA carriers.

The agreements, conclusions and observations from RAN4 #75 are listed below.
R4-153878
TP for 36.889: Band plan for unlicensed spectrum in 5GHz





36.889 v..





Source: Ericsson, Qualcomm, Intel, Nokia Networks, Huawei
Abstract: 

TP proposal for inclusion of band plan for 5GHz spectrum with respect to LAA

Discussion: 
Decision: 

The document was Approved
R4-153817
Meeting minutes of the LAA adhoc





Source: Ericsson
Abstract: 
Discussion: 
Decision: 

The document was Approved
R4-153746
Draft LS on conclusion of RAN4 work for LAA





Source: Huawei

Abstract: 

This draft LS capture the conclusion of RAN4 work for LAA.

Discussion: 
Decision: 

The document was Approve
R4-153886
TP for 36.889: Adjacent channel coexistence analysis between LAA and LAA in unlicensed spectrum





36.889 v..





Source: Ericsson

Abstract: 

TP for capturing the conclusions related to LAA-LAA adjacent channel coexistence scenario

Discussion: 
Decision: 

The document was Approved
The latest version of the TR can be found in [1].
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
The following elements were completed

· Documentation of the PHY layer regulatory requirements in unlicensed spectrum in the 5 GHz band.
· Definition of deployment scenarios for licensed and unlicensed carriers (e.g., licensed and unlicensed carrier bandwidths) and for unlicensed band coexistence between different LAA operators and between LAA and Wi-Fi in the same band.

· Identification of design targets for LAA physical layer design to ensure fair coexistence between different LAA operators and between LAA and Wi-Fi in the same band

· Identification of functionalities for LAA physical layer design to fulfill the regulatory requirements.
· Identification of evaluation methodologies including coexistence evaluation framework (e.g., impact of LAA to Wi-Fi compared with impact of Wi-Fi to Wi-Fi), scenarios for DL-only LAA (e.g., indoor, outdoor, number of nodes etc.), Wi-Fi assumptions (e.g., clear channel assessment methods and thresholds), common assumptions (e.g., traffic model) and performance metric.
· Initial identification of PHY layer options for DL transmission without UL in unlicensed spectrum
· Define metric for load calibration, if necessary, as part of the evaluation methodology for modeling of PHY layer options for LAA for DL transmission without UL.
· Identify additional details of the co-channel evaluation assumptions for both UL and DL transmission in unlicensed spectrum if necessary according to priorities in the SID.
· Study in-device coexistence for devices supporting LAA with multiple other-technology radio modems, where it should, e.g., be possible to detect Wi-Fi networks during LAA operation; note that this does not imply concurrent LAA+Wi-Fi reception/transmission.
· Finalize documentation of regulatory requirements in unlicensed spectrum in the 5 GHz band.

· Finalize identification of PHY layer options for DL transmission without UL.
· Define metric for load calibration, if necessary, as part of the evaluation methodology for modeling of PHY layer options for LAA for both UL and DL transmission in unlicensed spectrum according to priorities in the SID.
· Identification of PHY layer options for both UL and DL transmission in unlicensed spectrum according to priorities in the SID.
· List findings from evaluation results for DL transmission without UL in unlicensed spectrum.
· List findings from evaluation results for both UL and DL transmission in unlicensed spectrum according to priorities in the SID.

· Identification and evaluation of any potential enhancements to the LTE RAN protocols.

· Assessment of the feasibility of base station and terminal operation in 5GHz band (based on regulatory limits) in conjunction with relevant licensed frequency bands, considering adjacent channel coexistence studies.
The feasibility study to evaluate LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum was concluded [1].
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.

[1]
R1-153691, 3GPP TR 36.889 v1.0.1
v04.68
21.05.2015

minor adaptations for RAN #68

v04.67
01.02.2015

minor adaptations for RAN #67

v04.66
16.11.2014

minor adaptations for RAN #66

v04.65
16.08.2014

minor adaptations for RAN #65

v04.64
22.05.2014

minor adaptations for RAN #64

v04.63
24.01.2014

restructuring for RAN #63 to cover Core & Perf. in one doc file

v03.62
11.11.2013

section 1.2.3 adapted for RAN #62

v03
11.08.2013

section 1.2.3 added on time budget

v02
07.05.2010

history added, some spelling corrections

v01
13.11.2009

First version of the template
18 / 18

