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Main facts summary

3GPP TSG WG RAN1 #AH_LAA meeting, hosted by Huawei was hold at the Movenpick Hotel, Paris (Neuilly sur Seine), France.
The meeting started at 9:15 on Tuesday 24th March 2015 and finished at 17:10 on Thursday 26th March 2015.
The number of attending delegates, having signed the participants’ paper list, was 77

The week was scheduled as follows:
· Tuesday session on
· Evaluation results where LAA has only DL transmissions without UL (AI 2.1) and review of incoming LSs (AI 2) chaired by Satoshi Nagata.

· Wednesday session on
· Physical Layer options for LAA (AI 2.2) and preliminary evaluation results where LAA has DL and UL transmissions (AI 2.2) chaired by Satoshi Nagata.
· Review of proposed WFs

· Thursday session on
· Continue on review of WFs and conclusions.

The list of action points that required RAN1 close follow-up is listed in Annex F (end of document).

The number of contribution documents for this meeting was 220, and those documents were categorized as followed.
	Agenda Item
	Input
Document
	[bookmark: _GoBack]Discussed Document

	AI 2, 2.1, 2.2, 2.3
	218
	96



Note: The amount of documents includes those discussed during the email discussion session post meeting.
[bookmark: _Toc415173214]
Opening of the meeting
Mr Satoshi Nagata (RAN1 Chairman) welcomed the participants of the RAN WG1 ad-hoc meeting related to the study on Licensed Assisted Access to Unlicensed Spectrum and opened the meeting at 09:15.
Mr Brian Classon from Huawei welcomed the delegates and detailed the domestic arrangements for the 3days meeting, including dining restaurants in the hotel vicinity, coffee breaks and complementary lunch buffet offered by the host.
[bookmark: _Toc415173215]Call for IPR
The attention of the members of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of. 
The members take note that they are hereby invited:

-	to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP.
-	to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Information Statement and the Licensing declaration forms (e.g. see the ETSI IPR forms http://webapp.etsi.org/Ipr/).
[bookmark: _Toc415173216]Competition law statement
The Chairman also drew Member’s attention to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required of any participant of this WG meeting including the Chairman and Vice Chairmen. In case of question, please contact your legal counsel.
The present meeting will be conducted with strict impartiality and in the interests of 3GPP.
Furthermore, the Chairman reminded Members that timely submission of work items/contributions in advance of WG meetings is important to allow for full and fair consideration of such matters.
[bookmark: _Toc415173217]Network usage conditions
The PCG has laid down the following network usage conditions:

	Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.

Users shall not engage in non-work related activities that consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.

1. DON’T place your WiFi device in ad-hoc mode 
2. DON’T set up a personal hotspot in the meeting room 
3. DO try 802.11a if your WiFi device supports it 
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files 
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)


[bookmark: _Toc415173218]Approval of Agenda
R1-150986	Draft Agenda	ETSI	(R1-150970)
Satoshi Nagata (Chairman) proposed the agenda for the meeting.
Discussion: No comments.
Decision: The agenda is approved.


[bookmark: _Toc415173219]Study on Licensed-Assisted Access to Unlicensed Spectrum
SID in RP-141817.

LS review

Warning: Although the following LSs are presented at this meeting, ad hoc meeting should not reply to these LSs. Discussion and preparation of responses can be performed but RAN1 will need the formal processing of incoming LSs at the next RAN1 ordinary meeting (RAN1=80bis).

R1-150971	LS on agreements on Licensed-Assisted Access to Unlicensed Spectrum	Huawei, Ericsson	= R2-150707
The document was presented by David Mazzarese from Huawei and lists the following agreements made by RAN2:
· RAN2 will not focus on Dual Connectivity in the scope of the study, meaning a focus on licensed carrier on the PCell and LAA carrier on (MCG) SCell.
· As a baseline, use existing CA functionalities for LAA.
· Based on the additional complexity, RAN2 suggests that Downlink HARQ processes are not moved to another carrier. Using e.g. RLC retransmissions would be simpler from RAN2 point of view (no specification impact).
· Common DRX is used for LAA if it does not result in a need for very short DRX cycles/very long Active times.
· For DL the eNB can decide which data of which radio bearer to map to which carrier(s) (licensed/unlicensed). No impact on RAN2 specifications.
· With DRS as starting point, RAN2 considers the RRM measurement and reporting would be feasible for LAA. Further input from RAN1 is required (e.g. whether RSRQ is supported; how DRS differs from Rel-12; …).
· The existing IDC solutions can be used to support Wi-Fi background scanning (e.g. by means of IDC TDM; Autonomous Denial). 
· The existing IDC solution can also be used to indicate interference problems for cases where the UE (intends to) uses WiFi on the same or adjacent carrier to the LAA carrier.
· LBT for UL data transmission will impact MAC.
· LBT for DL will not impact data reception in MAC.
Decision: The document is noted. Mr Chair suggested that draft reply could be prepared during this week, though the LS will be readdressed in RAN1#80bis.

R1-151121	draft LS reply to RAN2 on HARQ for LAA	Huawei, HiSilicon
The document was presented by Ms Xia Yuan from Huawei and states that RAN1 considers that from a performance point of view, operating the LAA downlink HARQ retransmission on a carrier other than the initial transmission can retain the benefit of LTE HARQ over RLC ARQ, and improve the performance in multicarrier operation.
Discussion: .Ericsson commented that RAN2 has taken a decision – better to direct this feedback to RAN2, no need for an LS.
Panasonic commented that the LS content does not reflect correctly RAN1 understanding…
Decision: The document is noted. Continue off line discussion until Wednesday – (Huawei)
Thursday 26th 
R1-151202	WF on LAA HARQ retransmission	Huawei, HiSilicon, ZTE, ETRI, CMCC, CATT, Intel, AT&T, Vodafone, Kyocera, Coolpad, KT Corporation
The document was presented by Ms Xia Yuan from Huawei.
· Study the following HARQ retransmission alternatives in the LAA SI
· Alternative 1:  Operating the HARQ retransmission only on the same unlicensed carrier
· Alternative 2: allowing operating the HARQ retransmission on a carrier other than the initial transmission
· RAN1 documents the analysis of the HARQ retransmission alternatives in the TR 36.889
· Note: Alternative 1 is the current LTE design
· Note: at least the performance of the alternatives is studied
Decision: The document is noted.
R1-151203	Draft LS reply to RAN2 on HARQ retransmission for LAA	Huawei
The document was presented by Ms Xia Yuan from Huawei.
Discussion: Sony: might be useful to indicate to RAN2 the expected HARQ performance before asking for an analysis on TCP throughput.
Decision: The document is noted. No conclusion could be achieved due to lack of time. Drafting of the reply LS is for email discussion until 1st April – (Huawei)


R1-150972	LS to RAN1: considerations of introducing licensed-assisted access to unlicensed spectrum and importance of licensed spectrum	Huawei	= R4-151257
The document was presented by David Mazzarese from Huawei and provides RAN4’s text proposals to the latest version of TR 36.889.
Discussion: Ericsson commented that TP has already been prepared in R1-151142, same text including some slight typo corrections.
Decision: The document is noted.

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.
Decision: The document is agreed in principle and rapporteur shall include it to the next updated TR.


R1-151155	Clarification of LBT Categories and LAA/802.11 Coexistence	IEEE 802
The document was presented by RAN1 Chair and provided two liaison statements prepared by the 802.19 Coexistence Working Group and approved by the IEEE 802 LMSC Sponsor Executive Committee, regarding:
· Clarification of LBT Categories: The LS raises the following two questions
· Request 1: Can RAN1 clarify the purpose and intent of Category 1 of the LBT schemes, and confirm that category 1 is for evaluation purposes and not as a potential access mechanism in the LAA standard?
· Request 2: Does the Note (not all functionalities may have a spec impact; not all functionalities would be mandatory for all LAA eNBs/UEs) mean that Listen-before-talk could be defined as not mandatory in all scenarios?
· AA/802.11 Coexistence: The LS contains recommendations to provide for effective coexistence between LAA and 802.11 systems in the future
Discussion: .Qualcomm noted two documents for discussion in R1151159/R1-151160.
Huawei also prepared WF addressing these topics in R1151161/R1-151163.
Decision: The document is noted.

LBT Categories
R1-151159	Discussion of response to IEEE LS on LBT Categories	Qualcomm Incorporated
The document was presented by Srinivas Yerramalli from Qualcomm and provides an attempt of response to the requests raised by IEEE.
Decision: The document is noted.
Thursday 26th 
R1-151182	Discussion of response to IEEE LS on LBT Categories	Qualcomm Incorporated	(R1-151159)
The document was presented by Peter Gaal from Qualcomm.
Discussion: Qualcomm if content is agreeable, then reply LS could be prepared based on this discussion paper.
Decision: The document is noted and sections 2 and 3 are agreed including the following updates (prepare draft LS in R1-151192)

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. 

Decision: on the draft LS in R1-151192. Agreed in principle with the following updates for resubmission to RAN1#80bis for final agreement.

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
The document was presented by David Mazzarese from Huawei.
· Revise the agreement from RAN1#80 as follows:
· Classify the evaluated channel access 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
Discussion: Qualcomm agrees this change, but is not sufficient and does not cover the issues raised by the LS.
CableLabs also support this change.
Ericsson  TP covers it in R1-151154.
Decision: The document is noted and the proposed revision is agreed.

R1-151154	Text Proposal for TR 36.889 on LBT Procedure Categories	Ericsson LM	(R1-151143)
Thursday 26th 
R1-151178	Text Proposal for TR 36.889 on LBT Procedure Categories	Ericsson Inc.
The document was presented by Ms Sorour Falahati from Ericsson.
Discussion: Broadcom thanked Ericsson for covering the points they raised.
Huawei asked for more time for detailed checking.
Decision: The document is noted.


LAA/802.11 Coexistence
R1-151160	Discussion of response to IEEE LS on Simulation Scenarios and Evaluation methodology	Qualcomm Incorporated
The document was presented by Srinivas Yerramalli from Qualcomm.
Discussion: Ericsson requested time for reviewing this long reply...
Decision: The document is noted. Continue offline discussion until Wednesday – (Qualcomm)

R1-151161	WF to clarify essential LAA functionalities	Huawei, HiSilicon
The document was presented by David Mazzarese from Huawei.
· 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. The support of LBT has 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.
Discussion: Also supported by Cablelab.
ALU suggested adding “At least the support of LBT has specification impact”
Nokia Corp. wondered whether there is a need adding and highlighting one functionality spec impact – better leave it out.
Panasonic suggested adding “…decision of mandatory/optional features for UE is made at the end of a release…”  no reason to do this, according to CableLabs – ok with the original text. Same view from Nokia Corp.
Decision: The document is noted, modified and agreed as follows

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.

Thursday 26th 
R1-151197	[Draft] Response LS on LAA-802.11 Coexistence	Qualcomm Incorporated
The document was presented by Peter Gaal from Qualcomm.
Decision: The document is noted. The following responses are agreed – for inclusion in draft reply LS to be presented in RAN1#80bis.

Agreements:
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 to IEEE – (Qualcomm)
CableLabs mentioned the existence of the following two WF touching some of remaining issues
R1-151190	WF on higher UE density in response to IEEE LS Recommendation #3	CableLabs, Ruckus Wireless, Broadcom Corporation, Cisco, BlackBerry, Sprint, Orange
R1-151191	WF on airtime consumption in response to IEEE LS Recommendation #5	CableLabs, Ruckus Wireless, Broadcom Corporation, Cisco, Sprint, Orange
Ericsson: Do the WFs change the assumptions? CableLabs  yes
Huawei asked if this email discussion will lead to new simulation assumptions, or just for LS response. Mr Chair clarified just for LS response.


Not treated.
R1-151156	Text proposal on design options for discontinuous transmission with LBT	Huawei, HiSilicon, ETRI, NTT DOCOMO	(R1-151125)
R1-151126	Text proposal on RRM measurement for LAA cells	Huawei, HiSilicon
R1-151141	Text proposal for TR 36.889 on Discontinuous Transmission in LAA	Ericsson Inc.
[bookmark: _Toc415173220]Evaluation results where LAA has only DL transmissions without UL
Presentation and discussion of LAA evaluations taking into account proposed PHY layer options and the additional details of evaluation methodology agreed at RAN1 #80. List findings from initial evaluation results for DL transmission without UL in unlicensed spectrum.

R1-151001	LAA-WIFI co-existence evaluation results for outdoor sceanrio	CATT
The document was presented by Xueming Pan from CATT and draws the following observations:
· Observation 1: LTE without LBT can significantly degrades the UPT performance of the WIFI network on the same carrier.
· Observation 2: Either LBE based or FBE based LAA could provide good co-existence with WIFI.
· Observation 3: FBE provides the best co-existence performance to WIFI network.
· Observation 4: LBT Cat 4 provides slightly better co-existence performance to WIFI network in the high traffic load region than LBT Cat 3, while in low to medium load region the performance of WIFI network with these two LBT schemes are comparable.   
· Observation 5: LAA with LBT Cat 4 can have better performance from LAA perspective than other LBT schemes in the low to medium traffic load region, due to the high channel access capability and the lowest LBT overhead.
· Observation 6: FBE could provide slightly better performance from LAA perspective than LBT Cat 3 (LBE) in a short TXOP case.
· Observation 7: The LAA performance with different LBT schemes is comparable in the medium to high traffic load region.  
Discussion: Huawei questioned the results related to LBT Cat 1 on figure 2  CATT results are due to the continuous CRS transmission.
Decision: The document is noted.

R1-151078	Coexistence performance of DL-only LAA with VoIP	LG Electronics
The document was presented by Seonwook Kim from LGE and provides the system level evaluation results on coexistence performance for mixed traffic with FTP and VoIP. Observations are summarized as follows:
· Observation 1: For all evaluated LBT schemes, LAA guarantees better WiFi VoIP performance as well as WiFi FTP performance than the baseline WiFi performance.
· Observation 2: In the WiFi performance aspect, FBE is better than LBE, on the other hand, LBE is better than FBE in the LAA performance aspect.
Discussion: WiFi VoIP users are always scheduled first in these simulations.
Decision: The document is noted.

R1-151089	LAA Coexistence with WiFi VoIP and Real Time Services	Broadcom Corporation
The document was presented by Nelson Sollenberger from Broadcom and states that the results on evaluating real time services suggest that significant measures beyond European regulatory requirements and basic LBT will be needed to allow LAA to be as friendly to real time services on Wi-Fi as is Wi-Fi to Wi-Fi.  The results show that Buffer Occupancy for LAA must be as low as ¼ the BO for Wi-Fi to avoid degrading real time services. Additional information shows that the assumptions on Wi-Fi are out-of-date resulting in high BO for Wi-Fi relative to LAA, and hence LAA BO is underestimated with the existing baseline assumptions. The use of out-of-date Wi-Fi assumptions distorts the coexistence results.
In order to avoid potential damage to real time services on Wi-Fi, more realistic assumptions on Wi-Fi features should be used for evaluations and more extensive evaluations are needed, including VoWi-Fi and video over Wi-Fi.  It appears that LBT features will be required that go significantly beyond the European regulatory requirements, as is the case for Wi-Fi, in order to achieve adequate friendliness with Wi-Fi real time services. Given that Wi-Fi includes features significantly beyond regulatory requirements for coexistence and politeness, it may be that a similar need exists for LAA. The results suggest that an adaptive contention window is needed for LAA, and further study on contention window adaptation for LAA is needed.  The results also suggest that carrier sense is needed as part of the LBT protocol.
Discussion: Contention window size and adaptation, ED threshold of -82 dBm for LAA versus ED threshold of -62 dBm for Wi-Fi was debated.
Decision: The document is noted.

R1-151090	Evaluation of WiFi and LAA Coexistence for key WiFi Performance Considerations	Broadcom Corporation
The document was presented by Baoguo Yang from Broadcom and provides simulation results of the different Wi-Fi parameters & features including beamforming, closed loop LA, short GI & 4x4 MIMO AP’s.
· Observation 1: Enabling the Wi-Fi features of beamforming, closed loop LA, short GI, & 4x2 MIMO can improve the Wi-Fi performance of Wi-Fi + Wi-Fi significantly.
· Observation 2: With Wi-Fi configuration A (no beamforming, open loop LA, 2x2 MIMO, normal GI), Wi-Fi A has better UPT performance in step 2 (Wi-Fi + LAA) than in step 1 (Wi-Fi + Wi-Fi).
· Observation 3: For Wi-Fi configurations B – E where Wi-Fi can achieve similar or even better performance than LAA, replacing Wi-Fi B with LAA can cause large performance degradation of Wi-Fi A.
· Observation 4: The different Wi-Fi configurations can generate significantly different coexistence evaluation outcomes.
· Observation 5: The currently selected Wi-Fi parameters in the coexistence evaluation in [2] can provide misleading results.
· Observation 6: In order to meet the SID goal to identify and define design targets for fair coexistence with other unlicensed spectrum deployments including Wi-Fi, it is important for RAN1 to select appropriate Wi-Fi features and parameters for the coexistence study. 

· Proposal 1: Coexistence evaluations should use explicit TXBF for 802.11ac Wi-Fi as is now common with home gateway equipment and other AP’s.
· Proposal 2: Coexistence evaluations should be based on fast MCS/rank adaptation using explicit TXBF information for Wi-Fi.
· Proposal 3: Coexistence evaluations should use short guard intervals for Wi-Fi at least for indoor scenarios.
· Proposal 4: Coexistence evaluations should consider 4x4 low cost SOC Wi-Fi AP’s with 2x2 LAA eNB’s and 2x2 devices to take into account underlying cost factors.
Discussion: Ericsson raised concerns on the differences in assumptions used both for Wi-Fi and LAA simulations.
Broadcom: LAA coexistence scenarios in TR are not aligned with the latest Wi-Fi features of the currently deployed Wi-Fi networks.
Throughput performance analysis was debated.
Decision: The document is noted.

R1-151058	Simulation results for Downlink Coexistence of LAA and Wi-Fi	Cisco Systems Belgium
The document was presented by Raymond Kwan from Cisco and concludes that more investigations are still required to gain a better of picture on the issue of fair coexistence between Wi-Fi and LAA. 
Proposal 1: Scheme B (which corresponds to the back-off mechanism similar to that in [R1-150584] with a fixed back-off as in Option B of [ETSI EN 301 893 V1.8.0]) with both 1) fixed and 2) exponential back-off can be potential candidates for further investigation in the context of fair coexistence between Wi-Fi and LAA if a good combination of parameters such as . In the case of exponential back-off, the back-off rate  can be used as an extra degree of freedom to fine tune the level of fairness between Wi-Fi and LAA. 
Proposal 2: Further investigation is needed to examine the sensitivity of the optimal parameters such as initial CCA slot duration, extended CCA slot duration, and exponential back-off rate in different deployment scenarios including 
· Different proportions of downlink and uplink traffic for Wi-Fi
· Different proportions of traffic mix in both Wi-Fi and LAA
Decision: The document is noted.

R1-151151	Evaluation results of indoor coexistence scenario for LAA	CableLabs
The document was presented by Joey Padden from CableLabs and concludes with the following:
· Observation 1: Traffic load density directly affects the coexistence behavior of a coexistence scheme. 
· Observation 2: category 3 LBE LBT does not necessarily ensure fair coexistence for all traffic load densities. 
· Observation 3: It is times of resource scarcity, i.e. congestion and high load, that coexistence behavior matters the most. 
· Proposal 1: A reasonable range of traffic load density should be considered mandatory for simulations to fully understand the behavior of a coexistence solution.
Discussion: Nokia be careful with the conclusions made from extremely high load conditions – data going through are not sustainable from a system level point of view – these high loads won’t last in a real environment.
Ericsson the described scenario will likely not occur due to specific LAA sheduling mechanisms.
Decision: The document is noted.

R1-151100	Discussion on the hidden node problem and RTS/CTS	Intel Corporation
The document was presented by Eddy Kwon from Intel and looks at the performance gain for Wi-Fi and LAA because of Wi-Fi RTS/CTS usage for the case of DL + UL traffic. The following observations are drawn:
· In the scenario of Wi-Fi for both operators, the UPT performance is significantly improved by RTS/CTS. The gain increases as the system load increases. 
· In the scenario of Wi-Fi and LAA coexistence, the UPT performance of Wi-Fi and LAA is also improved by RTS/CTS. However, the amount of gain reduces compared to the case of Wi-Fi for both operators under the simulation assumption that LAA cannot listen to the RTS/CTS sent by Wi-Fi. 
Decision: The document is noted.

R1-151146	Additional Coexistence Evaluation Results for DL-only LAA and UL+DL Wi-Fi	Ericsson Inc.
The document was presented by Ms Sorour Falahati from Ericsson and reports coexistence evaluation results for DL-only LAA for indoor deployments when the Wi-Fi network supports both UL and DL traffic where FTP and VoIP traffic can be served in either direction. In these evaluations, LAA is not utilizing the licensed band carrier. Simulation results for different DL and UL traffic split in the UL+DL Wi-Fi network are also provided. The following is observed:
· DL-only LAA can improve the performance of the FTP and VoIP services of a coexisting UL+DL Wi-Fi network.
· A network with few nodes contending for channel access is found to be able to serve much lower traffic than a co-channel Wi-Fi network with more nodes contending for channel access even with identical offered loads for both networks. The disparity in served traffic increases with the difference between the numbers of nodes contending for channel access in the two networks.
Discussion: Broadcom asked clarifying whether the comparaison was based on per serving cell throughput or per user device throughput – Ericsson: per device
Decision: The document is noted.

Mr Chair asked whether DL+UL results were available apart from Intel’ones.

R1-151099	Evaluation results for Wi-Fi DL+UL and LAA DL only scenarios	Intel Corporation
The document was presented by Eddy Kwon from Intel and shows initial evaluation results for Wi-Fi-LAA and LAA-LAA coexistence scenarios with FTP only for DL+UL scenario. The following observations are drawn: 
· The Wi-Fi DL UPT performance as well as the Wi-Fi UL performance are improved in the FTP only when the Wi-Fi network coexists with an LAA network with FTP only rather than another Wi-Fi network with FTP only. 
· With unlicensed only carrier (without licensed carrier), the Wi-Fi DL UPT performance as well as the Wi-Fi UL performance are improved in the FTP only when the Wi-Fi network coexists with an LAA network with FTP only rather than another Wi-Fi network with FTP only. 
Decision: The document is noted.

R1-151119	Evaluation results for LAA with fast carrier selection	Huawei, HiSilicon
The document was presented by Ms Xia Yuan from Huawei and provides the performance comparison between semi-static carrier selection and ideal, fast carrier selection.
· Observation: Fast carrier selection can provide very large performance gain over semi-static carrier selection for LAA.
· Proposal: From the aspects of performance improvement and more efficient utilization of carrier resources, fast carrier selection should be supported for LAA and further evaluation can be considered. 
Decision: The document is noted.

R1-151162	Summary of Email Discussion [80-04] on DL-only LAA Coexistence Evaluation Results	Ericsson LM	(R1-151144)
The document was presented by Ms Sorour Falahati from Ericsson and captures all the simulations cases available so far.
Discussion: Ericsson commented that TR update could be made later on as additional findings may be expected during this meeting.
Decision: The document is noted.

R1-151103	Discussion on the definition of buffer occupancy for DL+UL traffic scenarios	Intel Corporation
The document was presented by Eddy Kwon from Intel and deals with two definitions of BO: Type 1 BO based on averaging over the UEs/eNBs and Type 2 BO based on the consideration that a cell is active if at least one UE has data to transmit or receive.
Observations: 
· Type 2 BO well captures the network load, i.e., with high BO (e.g., 60%) the cell efficiency is apart from ‘1’.
· Type 2 BO for UL+DL matches that of DL BO with the same total traffic. 
· Type 1 BO underestimates the network load. 
Proposals: 
· The following BO definition defined in the TR [1] is used to be a system load indicator and is used to classify the simulation results for both DL only and DL+UL traffic cases. 
· Buffer occupancy of the i-th small cell (Wi-Fi & LAA) = 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.
· Average buffer occupancy: Buffer occupancy is averaged over all small cells of the same operator.
· In addition, for the case of DL+UL traffic, the following BOs defined in the TR [1] can be reported and considered as additional metrics:  
· For a UE, compute the fraction of the total simulation time that a UE buffer was not empty. An average over all UEs per operator should be reported. CDFs can be reported in addition.
· For an eNB, compute the fraction of the total simulation time that the eNB/AP buffer was not empty. An average over all eNBs/APs per operator should be reported. CDFs can be reported in addition.
· For an AP/eNB, compute the fraction of the total simulation time that any UE served by a cell had a packet in its buffer for transmission in the UL. An average over all APs/eNBs per operator should be reported. CDFs can be reported in addition.
Decision: The document is noted.

R1-151010	Coexistence evaluation results for DL only LAA in indoor scenario	Sharp
The document was presented by Alvaro Ruiz Delgado from Sharp and concludes with the following observations:
· Observation 1: Both FBE-based approach (LBT category 2) and LBE-based approach (LBT category 3) are appropriate for co-existence, as their implementation in LAA does not degrade WiFi operation.
· On the contrary, a better throughput can be observed in the WiFi nodes as well.
· Observation 2: RAN1 should carefully consider how to ensure fairness between different LAA operators, as under the current conditions an operator may be able to continuously occupy the channel.
Decision: The document is noted.

R1-151066	Coexistence evaluation results for LTE LAA DL-only and Wi-Fi	InterDigital Communications
The document was presented by Marian Rudolf from InterDigital and provides coexistence evaluation results for Wi-Fi and LAA DL-only for the Indoor scenario. For the 3 coexistence evaluation cases, Wi-Fi/Wi-Fi, LAA/LAA and Wi-Fi/LAA, FTP NFB traffic results for Y=1 and Y=4 unlicensed carriers in the 5 GHz band are considered.
The LAA eNB employs LBT/CCA using either LBE Cat 3 or Cat 4 schemes with DTX using 4 ms or 13 ms TXOPs. A slow Carrier Selection mechanism is used for both Wi-Fi APs and LAA eNBs for the Y=4 case.
The following is concluded:
· Wi-Fi throughput in the deployment is not adversely impacted by the presence of LAA for low and medium loads in the Y=1 (single 5 GHz channel) and Y=4 (4 available 5 GHz channels) cases. On the contrary, presence of LAA in the deployment means better performance for Wi-Fi than when all small cells use Wi-Fi.
· Under high load and when using a single 5 GHz channel (Y=1), LBE Cat 3 schemes and DTX with a fixed maximum transmission duration are not sufficient on their own to prevent starving of the Wi-Fi APs through LAA. It is necessary to implement additional functionality in LTE LAA eNBs that adjusts permissible channel usage ratios to observed channel loads when using LBE Cat 3. The mandated use of an LBE Cat 4 scheme with random backoff using a variable size of the contention window should be considered an alternative technical realization of that same principle, i.e. for an increasing channel load the LAA eNB will attempt fewer and fewer channel accesses over the observation period.
· LAA throughput for the Y=1 case may suffer when interference coordination between the LAA small cells is not implemented.
· Coexistence is easier to achieve and somewhat more balanced when both operators use a similar LBT scheme (Wi-Fi and LBE Cat 4 versus Wi-Fi and LBE Cat 3). The performance for LAA/LAA using LBE Cat 4 is slightly better than when using LBE Cat 3. For 4 ms TXOPs, the difference becomes larger when compared to longer TXOPs.
· Channel selection is clearly an effective technique and results in almost un-interfered transmissions on each of the Y=4 available channels when available.
· The use of longer LAA TXOPs will result in improved link efficiency for LAA without necessarily impacting Wi-Fi for the case of low and medium loads.
Decision: The document is noted.

R1-150989	Co-existence evaluation results for LAA	CMCC
The document was presented by Ms Xueying Hou from CMCC and provides co-existence evaluations of LAA-LTE and WIFI based on the outdoor scenario, where co-existent operators offer the same traffic load on the unlicensed carriers. 
· Observation1: Comparing with a WIFI- neighbour, LAA performs as a good neighbour to WIFI when considering the average UPT performance; nonetheless, LAA will degrade the edge user experience of WIFI. 
· Observation 2: Different parameter configuration, e.g., CCA-ED threshold and CCA-CS threshold, will have great impacts on the WIFI co-existence performance. 
· Observation 3: If different LAA operators adopt the same LBT scheme and identical parameters, such as, q, LAA slot time, etc, fair co-existence on unlicensed band can be achieved.
· Proposal 1: The parameters of LBT for LAA needs to be carefully designed to ensure that neighbour-LAA will no more impact on WIFI compared with neighbour- WIFI, in terms of both average user experience, e.g., average UPT, and edge user experience, e.g., 5% UPT.
· Proposal 2: Further investigation is expected on evaluating more cases, e.g., different operators can co-exist in a fair manner when the LBT schemes or parameters of different operators are different.
Decision: The document is noted.

R1-151057	Simulation Results for Evaluating the DL LAA - WiFi coexistence	Kyocera Corporation
The document was presented by Naohisa Matsumoto from Kyocera and concludes that standardizing the FBE LAA should be considered since its impact on the neighboring Wi-Fi network is negligible. LAA-LAA co-existence can be achieved with the FBE LAA.
Decision: The document is noted.

R1-151094	Coexistence evaluation results on DL only LAA with LBT mechanism	NTT DOCOMO, INC.
The document was presented by Jiang Yu from NTT DOCOMO and states that both FBE- and LBE-based LBT for LAA ensures the Wi-Fi performance in the Wi-Fi-LAA coexistence scenario.
· Observation 1: LAA with the FBE-based LBT mechanism could have less of an impact on the neighboring Wi-Fi than another Wi-Fi. 
· Observation 2: LAA with FBE- based LBT could achieve similar or better performance than LBE-based LBT if reuse factor 1 could not be achieved by LBE. 
Decision: The document is noted.

R1-151157	DL-only LAA/Wi-Fi coexistence results for LBE operation	Nokia Corporation, Nokia Networks	(R1-151127)
The document was presented by Cassio Ribeiro from Nokia Corp. and concludes:
· Observation 1: With q=9, LAA LBE leads some performance degradation on WiFi network in 5% and median throughputs, compared to WiFi coexisting with another WiFi network, while peak throughputs of WiFi network is maintained in similar level or improved. Performance of LAA FBE compared to LAA LBE with q=9 is highly dependent on whether it coexists with another LAA network of with WiFi network.
· Observation 2: For q = 24 and q = 32, LAA LBE is a better neighbor to WiFi than another WiFi network for all considered metrics.
Decision: The document is noted.

R1-151069	Evaluation results for LAA and Wi-Fi Coexistence with DL-only LAA	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
The document was presented by Ms Sigen Ye from ALU and concludes:
· Observation 1: For the indoor scenario, in terms of UPT and latency, Wi-Fi has good performance in Wi-Fi/LAA coexistence for both FBE-based and LBE-based LBT mechanism in the low and medium traffic load. When there is a performance difference between Wi-Fi and LAA due to unfair channel access, the difference become larger as the traffic load increases.
· Observation 2: For the outdoor scenario, Wi-Fi performs worse in LAA/Wi-Fi than in Wi-Fi/Wi-Fi for LBE-based LBT.
· Observation 3: For both the indoor and outdoor scenarios, when co-existing with Wi-Fi, the LBE-based LAA mechanism performs better than FBE-based LAA because LBE can obtain more transmission opportunities.
· Observation 4: With the licensed carrier for LAA, both Wi-Fi and LAA perform better compared to the baseline Wi-Fi/Wi-Fi case.
· The simulation results suggest that further study is needed on the LBT mechanism, including the parameter tuning, in order to ensure fair coexistence between LAA and Wi-Fi, which is especially important for the high load case.
Decision: The document is noted.

R1-151020	Evaluation results for DL transmission without UL in unlicensed spectrum	ZTE Corporation
The document was presented by Huaming Wu from ZTE and draws the following observations:
· When LBT is applied for LAA, no matter which LBT schemes is utilized, the evaluation result shows that LAA system does not impact WiFi services more than an additional Wi-Fi network on the same carrier. In fact, for most performance metrics, there’re relative gains of WiFi performance when coexists with a LAA network than another WiFi network. Take the average UE UPT for example, the gain is about 19% - 83% for low load; the gain increases to about 180% for high load in either indoor or outdoor scenarios.
· In terms of performance of different LBT schemes, both category 2 and 3 LBT schemes achieve similar performance, without significant difference in UPT and latency matrices.
Discussion: AT&T raised concern why gain increases for high load  relative gain, not absolute throughput gain
Decision: The document is noted.

R1-151038	Evaluation results for LAA and WiFi coexistence	Samsung
The document was presented by … from Samsung and draws the following observations:
· Observation 1: Based on the evaluation results, it is observed that LAA can provide performance gain to non-replaced Wi-Fi network if LBT operation is adopted in LAA
· Observation 2: Further study on different LBT operations for LAA – Wi-Fi coexistence would be needed by taking practical and various evaluation environments into account
Decision: The document is noted.

R1-151018	Hidden and Exposed Station Statistics and Implications in LAA Scenarios	Panasonic Corporation
The document was presented by Michael Einhaus from Panasonic and concludes:
· Observation 1: In the LAA indoor scenario, the number of hidden stations is smaller than the number of exposed stations.
· Observation 2: In the LAA indoor scenario, the impact of the CCA threshold setting on the number of hidden and exposed stations is quite limited.
· Observation 3: In the LAA outdoor scenario, the number of exposed stations is significantly larger than the number of hidden stations in case of low CCA thresholds.
· Proposal : RAN1 should focus on addressing the exposed station issue instead of focussing on the hidden station issue. Potential hidden stations are expected to have significantly smaller impact on the overall system performance than potential exposed stations. 
Decision: The document is noted.


Not treated.
R1-150973	Co-existence results using LBT category 2 (FBE)	Huawei, HiSilicon
R1-150974	Co-existence results using LBT category 3 (LBE with fixed contention window)	Huawei, HiSilicon
R1-150975	Co-existence results using LBT category 4 (LBE with variable contention window)	Huawei, HiSilicon
R1-150976	Impact of detection threshold on LAA-LAA co-existence using LBT	Huawei, HiSilicon
R1-150977	Performance comparison of LBT categories	Huawei, HiSilicon
R1-150995	Simulation results for WiFi DL only and LAA DL only scenarios	Qualcomm Incorporated
R1-151002	LAA-LAA co-existence evaluation results for outdoor scenario	CATT
R1-151011	Coexistence evaluation results for DL only LAA in outdoor scenario	Sharp
R1-151039	Evaluation results for LAA and LAA coexistence	Samsung
R1-151070	Evaluation results for LAA and LAA Coexistence with DL-only LAA	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-151077	Coexistence performance of DL-only LAA	LG Electronics
R1-151088	LAA Coexistence with WiFi Evaluation Issues	Broadcom Corporation
R1-151098	Evaluation results for Wi-Fi DL only and LAA DL only scenarios	Intel Corporation
R1-151102	Discussion on energy detection threshold	Intel Corporation
R1-151158	DL-only LAA/Wi-Fi coexistence results for FBE operation	Nokia Corporation, Nokia Networks	(R1-151128)
R1-151145	Further Coexistence Evaluation Results for DL-only LAA and DL-only Wi-Fi	Ericsson Inc.
R1-151147	Additional Coexistence Evaluation Results for DL-only LAA and Wi-Fi with RTS/CTS	Ericsson Inc.


Thursday 26th 
R1-151184	Findings Based on DL-only LAA Coexistence Evaluation Results	Ericsson, Huawei	(R1-151148)
The document was presented by Havish Koorapaty from Ericsson and draws the following preliminary conclusions from the evaluations.
· A DL-only LAA network operating a category not operating LBT cannot coexist well with a Wi-Fi network that only carries DL traffic.
· A DL-only LAA network operating a category 2 LBT scheme can coexist well with a Wi-Fi network that only carries DL traffic.
· A DL-only LAA network operating a category 3 LBT scheme can coexist well with a Wi-Fi network that only carries DL traffic, but some aspects of the design need to be studied further taking into account Wi-Fi as well as LAA performance.
· A DL-only LAA network operating a category 4 LBT scheme can coexist well with a Wi-Fi network that only carries DL traffic, but some aspects of the design need to be studied further taking into account Wi-Fi as well as LAA performance. 
· A DL-only LAA network can coexist well with another DL-only LAA network with a category 2, 3 or 4 LBT scheme.
Discussion: Ericsson commented that the above are likely not to be agreed right now, as many companies still need a formal review of the document.
Decision: The document is noted. Companies are requested to provide the following information regarding their evaluations that have been already submitted, if not already provided. In addition, companies are requested to provide following information also for the future evaluation results:
· Sensing threshold used
· Whether defer periods are used or not
· CCA and ECCA slot length
· Inter-operator synchronization for LAA-LAA coexistence
· Whether or not intra and/or inter-RAT detection is assumed
· Any significant deviations from evaluations methodology and assumptions
· Tdoc numbers for the contributions describing their LBT schemes

R1-151181	Table Templates for Further Coexistence Evaluation Results	Ericsson LM
The document was presented by Ms Sorour Falahati from Ericsson and provides the table templates that can be used for reporting the coexistence evaluation results:
· Table 1: Coexistence evaluation Results for UL+DL Wi-Fi with DL-only LAA and Wi-Fi with FTP traffic
· Table 2: Coexistence evaluation Results for UL+DL Wi-Fi with DL-only LAA and Wi-Fi with Mixed traffic
· Table 3: Coexistence evaluation Results for UL+DL Wi-Fi and LAA coexistence case with FTP traffic
· Table 4: Coexistence evaluation Results for UL+DL Wi-Fi and LAA coexistence case with FTP traffic
Discussion: Broadcom requested more time for reviewing the templates.
Ericsson noticed a typo that needs correction.
Decision: The document is noted. Further revised in R1-151198. Companies are recommended to provide evaluation results based on the templates in R1-151198. Warning to make the results available in due time / Tdoc deadline in order to compile them all as input to next meeting (Ericsson).

R1-151185	Way Forward on Including 802.11ac Features for LAA Coexistence Evaluations	Broadcom Corporation, CableLabs, Ruckus Wireless, Cisco, Orange, Sprint, KDDI, Blackberry
The document was presented by Baoguo Yang from Broadcom.
· Coexistence evaluations should use explicit TXBF for 802.11ac Wi-Fi as is now common with home gateway equipment and other AP’s
· Among all APs certified for 802.11ac (total of 516 are certified), 69% are certified for transmit beamforming
· Coexistence evaluations should be based on fast MCS/rank adaptation using explicit TXBF information for Wi-Fi.
· Coexistence evaluations should use short guard interval (GI) for Wi-Fi for the indoor scenario.
· Explicit TxBF, closed loop MCS/rank adaptation using explicit TXBF information, & short GI for Wi-Fi nodes should be evaluated in the Y=1 indoor scenario.
Discussion: Fujitsu “Coexistence evaluations should use short guard interval (GI) for Wi-Fi for the indoor scenario” is an option.
Ericsson: no need to make it optional, all are free to run simulations and come back with results.
Orange: still it is important to have commun understanding of the basic assumptions being used for our simulations.
Qualcomm: Impact on the results unclear – ok for optional if it is understood that the assumption is not motivated by any change of WiFi behaviour
General comment from rapporteur (Ericsson): be careful when adding new assumptions as basis – simulations are time consuming – company’s results won’t be precluded for inclusion into the TR if relevant.
Broadcom – underlined assumptions consider very low occupancy on the LAA side, new findings for better definition of the coexistence context need to be taken into account / have impact on the simulation results - any improvement of current evaluation assumptions is important.
Nokia recalled that the ad-hoc meeting was driven by the agenda – let’s say providing simulation results, not reviewing again and again the assumptions – asked adding a note that RAN1 urges companies to bring up additional simulation assumptions in time in the future.
Decision: The document is noted. The following additional assumptions are agreed as optional.

Agreements:

· 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.

Not treated.
R1-151186	Way Forward on Including 802.11ac 4 Tx/Rx Antennas AP for LAA Coexistence Evaluations	Broadcom Corporation, CableLabs, Ruckus Wireless, Cisco, KDDI
[bookmark: _Toc415173221]PHY layer options for LAA
Identification of PHY layer options for DL transmission without UL, and for DL and UL transmission in unlicensed spectrum. Detailed descriptions of identified PHY layer options, including analysis of standards impacts, should be provided for the identified functionalities required for LAA including LBT, discontinuous transmission, carrier selection, RRM measurements, AGC setting, coarse synchronization, fine time/frequency estimation,HARQ, and CSI measurements and feedback.

LBT mechanism and frame structure for DL

R1-150978	Description of candidate LBT schemes	Huawei, HiSilicon
The document was presented by Ms Xia Yuan from Huawei and provides a comparison of LBT category 2/3/4 mainly from the aspects of the mechanism and pros/cons analysis. 
Observations:
· LAA following LBT category 2 (FBE) can provide fair coexistence with Wi-Fi.
· Even without a variable contention window size, LAA following LBT category 3 using dynamic backoff within the fixed contention window can be fair to Wi-Fi under a range of traffic loads, since LAA operates with a higher spectral efficiency than Wi-Fi.
· If the size of the fixed contention window is large enough, LAA following LBT category 3 is expected to ensure fairness to Wi-Fi in all range of traffic load.
· For LAA following LBT category 4
· LBE procedure Option A with a variable q for the contention window as defined in EN 301 893 V1.8.0 cannot guarantee similar medium access for LAA and Wi-Fi since the channel access opportunity of LAA is greatly restricted if LAA follows LBE procedure option A.
Proposals:
· For FBE (LBT category 2)
· Enhancement to avoid sustained blocking over the unlicensed spectrum should be considered, such as coordinating/configuring flexible frame structure.
· For LBT category 3
· LBT category 3 is a feasible technique for LAA operation under certain ranges of traffic loads, which depends on the fixed contention window size.
· For LBT category 4
· The contention window size (e.g. q) can be adapted semi-statically to achieve a variable size of back-off procedure. 
· A trigger event to dynamically adapt the contention window can be based on whether a collision has occurred, e.g. depending on ACK/NACK feedback from UEs.
Decision: The document is noted.

R1-151024	Frame structure desgins for LAA considering LBT	ZTE Corporation
The document was presented by Huaming Wu from ZTE and deals with the frame structure designs for FBE and LBE. It is proposed that:
· Modifications of the current LTE frame structure need to be considered for the regions/bands that LBT is mandatory. 
· There are possible solutions to achieve both the merits of FBE and LBE for LAA.
Discussion: CATT do not see any issue with the case when the LAA eNBs are asynchronized, unfair access opportunity?
Decision: The document is noted.

R1-151059	LAA frame structure design	Mediatek Inc.
The document was presented by Weidong Yang from MediaTek and provide considerations on LAA frame structure design.
Proposal 1: A fractional subframe in the beginning of DL transmission can be used for data transmission.
Proposal 2: Data transmission in a Type 1 subframe can be scheduled from a control channel in the same  subframe in the same unlicensed carrier.
Discussion: Clarification of type definition of subframe was asked by Huawei
Decision: The document is noted.

R1-151071	LBT and Frame Structure Design for LAA	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
The document was presented by Ms Sigen Ye from ALU and deals with potential channel access options for both DL and UL.
Proposal 1: LAA DL follows the LBE based approach to ensure channel access fairness.
Proposal 2: It should be discussed and concluded whether to allow the eNB to perform LBT on behalf of the UE for UL transmissions before more detailed LBT design.
Proposal 3: The LAA DL should support the following features:
· The eNB is allowed to start CCA at any time.
· DL data transmission is allowed to start in the middle of a subframe using a number of OFDM symbols after the preamble transmission. 
· DL data transmission is allowed to terminate in the middle of a subframe in order to fully utilize the maximum channel occupancy time allowed by the regulatory requirements. 
For the UL, we have the following observation:
Observation 1: FBE-based and LBE-based approaches have their own pros and cons for LAA UL. Further evaluation is needed to determine which one the UL should follow. 
Observation 2: DL (eNB) and UL (UE) in LAA can choose FBE or LBE separately.
We also provided an example UL/DL frame structure based on FBE and a fixed TDD UL/DL configuration and discussed the possibility of extending it to a flexible UL/DL configuration.
Decision: The document is noted.

R1-151131	Further details on LBT design in DL for LAA	Ericsson Inc.
The document was presented by Ms Sorour Falahati from Ericsson and draws the following conclusion:
· In the LBT procedure for LAA data transmissions, 
· A random backoff counter, N, is always drawn to start the LBT procedure.
· An initial CCA is always immediately followed by an extended CCA stage. 
· A successful transmission always leads to a restart of the LBT procedure with a newly drawn random backoff counter, N.
· This ensures that a defer period and a post-transmission random backoff with extended CCA is employed after the end of every transmission burst.
· Defer periods are incorporated by freezing the backoff counter and deferring back to the initial CCA when the channel is observed to be occupied during the extended CCA.
· After an unsuccessful CCA, the start of the next CCA can be chosen to be deferred to the next CCA starting point, such as the next subframe boundary.
· Configuring freeze periods during the LBT procedure at eNB is supported.
· Self-scheduling based on EPDCCH should be considered for LAA SCells.
· For DMRS-based transmission the UE is configured with one of the four candidates for the EPDCCH start symbol.
· A candidate with an offset from the subframe boundary is preferable.
· Maximum channel occupancy of 4ms suggests OS#3 as starting symbol for EPDCCH.
· A new control bit in the DCI message indicates to the UE the starting point of the PDSCH. A choice between two alternatives of OS#0 and OS#3 can be considered.
· Support prioritized channel access in LAA, e.g., by applying different LBT categories, and/or different LBT parameters.
Discussion: Debate on LBT protocol with or without freeze periods…
Decision: The document is noted.


Discontinuous transmission and initial signal

R1-150980	Design of initial downlink transmission for LBE-based LAA	Huawei, HiSilicon
The document was presented by David Mazzarese from Huawei and deals with the design of initial downlink transmission for LBE-based LAA:
Proposal 1: The initial signal should at least have the following functionalities in addition to reserving the channel and AGC setting:
· Detection of the LAA downlink transmission (including cell identification)
· Assisting UE to acquire fine frequency/time estimation
Proposal 2: A variable duration preamble should be introduced as the initial signal:
· The variable duration preamble should include at least one shortened format preamble with LAA-specific RS for detection of the LAA downlink transmission.
· The variable duration preamble should also include normal format preamble for fine frequency/time estimation for at least demodulation.
Proposal 3: Data transmission may start at the boundary of a new OFDM symbol right after the initial signal.
Decision: The document is noted.

R1-151037	LAA LBT operation using Reservation signals	Nokia Corporation, Nokia Networks
The document was presented by Klaus Hugl from Nokia Corp and discusses option of a ‘reservation signal’ to ‘grab and hold’ the channel till the following subframe boundary:
Observation 1:
· The time granularity of the overall partial subframe to be transmitted at the beginning of a transmission burst to at least reserve the channel till the next subframe boundary needs to be smaller than the LTE OFDM symbol duration in order to have fair chances to access channel in comparison to Wi-Fi. A granularity of ~20us seems feasible considering also the min. CCA duration according to ETSI regulation.
· In case no useful information is contained in the partial subframe transmission, the partial subframe is to be regarded as overhead only and should be considered entirely as a reservation signal, and wasting channel time of half a subframe duration (i.e. 0.5ms) on average.
Observation 2:
· The partial subframe to be transmitted till the beginning of the following full subframe is to consist of full OFDM symbols and fractional OFDM symbols. 
· The fractional symbol part should preferably be able to carry some kind of useful information or at least have an additional purpose in addition to hold the channel.
· The full OFDM symbols of the partial subframe may in principle be used to transmit control information, enable transmitter identification, aid synchronization, provide a demodulation reference or contain useful user packet data. 
Observation 3: 
· In order to decrease the overhead of the reservation signal, the partial subframe can carry only information that is not required for the sequential decoding of the following full subframes, i.e. the system design should not rely on the presence of the partial subframe in each transmission burst.
Proposal 1: The partial subframe transmitted till the start of the following full subframe to have a time granularity lower than the LTE OFDM symbol duration (e.g. in the order of ~20us).
Proposal 2: In order to restrict the induced overhead, the partial subframe is to contain useful information which is not essential for the decoding of the following full LAA subframes.
Decision: The document is noted.

R1-151137	On Transmission of an Initial Signal for LAA	Ericsson Inc.
The document was presented by Havish Koorapaty from Ericsson and looks at some possibilities for the design of the initial signal transmitted after a successful LBT procedure. It is proposed that options for the initial signal that allow support for functionalities more than just channel reservation can be considered.
Decision: The document is noted.

R1-151017	Discussion on flexible transmission time in LAA	Panasonic Corporation
The document was presented by Michael Einhaus from Panasonic and deals with the PDSCH design and corresponding scheduling for flexible transmission time.
Proposal 1: A reservation signal should be considered as a means for reserving the unlicensed channel after successful CCA until the next LTE OFDM symbol boundary. The reservation signal may be up to eNB implementation or specified for AGC setting and fine frequency/time estimation purpose.
Proposal 2: Shortened PDSCHs with flexible starting time should be considered as a means for occupying an unlicensed channel prior to subframe boundaries.
Proposal 3: Both cross-carrier scheduling and self-scheduling should be investigated as an option for indication of shortened PDSCHs with flexible starting time.
Decision: The document is noted.

R1-150985	Preamble for Licensed Assisted Access	Huawei, HiSilicon
The document was presented by Fan Wang from Huawei and proposes:
Proposal 1: The LAA eNodeB should support synchronization on the LAA carrier by means of transmitting aperiodic preamble before data/control channel transmission.
Proposal 2: The LAA preamble should
· Contain at least one complete OFDM symbol for synchronization. 
· Be used for time and frequency synchronization and at least contain cell ID information. 
· Facilitate the low-complexity preamble signal detection. 
· Have equal, or at least similar, transmit power as that of an OFDM symbol containing data/control channels.
· Be transmitted over the entire bandwidth and be evenly distributed in the frequency domain.
Proposal 3: The complete OFDM symbol(s) of the LAA preamble should contain one or two OFDM symbols and be generated by frequency multiplexing the existing PSS and/or SSS sequences within one OFDM symbol. 
Furthermore, the following observation is made.
Observation: If the fractional OFDM symbol of preamble is generated as a cyclic extension of the subsequent complete OFDM symbol:
· The existing OFDM baseband signal generation could be reused.
· The Out-of-Band (OOB) emissions could be reduced.
Discussion: Qualcomm asked clarifying the meaning of multiplexing the existing PSS and/or SSS sequences – Huawei: simplest solution is repetition only.
Decision: The document is noted.

R1-151170	WF on discontinuous transmissions	Huawei, HiSilicon, Intel, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, Sharp, Mediatek, ITL, Vodafone, NTT DOCOMO
The document was presented by David Mazzarese from Huawei.
· If LBT category 3 or 4 is adopted for LAA
· PDSCH transmission is allowed to start at OFDM symbols in the first slot or second slot of a subframe (with reference to the PCell timing)
· Investigate possible restrictions on some OFDM symbols
· PDSCH transmission is allowed to end at OFDM symbols in the first slot or second slot of a subframe (with reference to the PCell timing)
· Investigate possible restrictions on some OFDM symbols
· Identify solutions to ensure the UE knows the OFDM symbols occupied by the PDSCH
· If LBT category 2 is adopted for LAA
· PDSCH transmission is allowed to end at OFDM symbols in the first slot or second slot of a subframe (with reference to the PCell timing)
· Investigate possible restrictions on some OFDM symbols
· Identify solutions to ensure the UE knows the OFDM symbols occupied by the PDSCH
Discussion: Samsung suggested looking at WF in R1-151176.
Decision: The document is noted.

R1-151176	WF on start time for discontinuous DL Tx	Samsung, Intel
The document was presented by Boon Loong Ng from Samsung.
· The possible start time for signals that UE is required to decode in the first subframe with a LAA DL transmission are limited to a set of positions within the subframe in order to simplify eNodeB transmission preparation and UE receiver complexity
· The number of possible start times within a subframe is e.g., two, four
· FFS on how the UE determines the start time within a subframe. Possible options include
· Option 1: Blind control channel detection/decoding by the UE
· UE tries to decode (E)PDCCH at the possible start times. Successful CRC determines the start time
· Option 2: Blind detection of the synchronization signals required to receive DL transmission burst
· The time location of detected synchronization signals determines the start time
· The synchronization signals can be a modified DRS or initial signal (if specified)
· Option 3: Explicit start time indication in a control channel, where the start time of the control channel is predetermined
· Other options are not precluded
Discussion: Fujitsu  better start with performance rather than complexity  at this stage more in favor of Huawei’s approach
Decision: The document is noted.

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

Thursday 26th 
R1-151173	WF on initial signal transmission for LAA	Huawei, HiSilicon
The document was presented by David Mazzarese from Huawei.
· If an initial signal is transmitted by an LAA eNB for reserving the channel, the initial signal transmission is not restricted to start at an OFDM symbol boundary
· An initial signal may be transmitted before a data burst
· An initial signal may be transmitted before transmitting DRS only (outside a data burst)
· The initial signal may be different if it is transmitted before DRS only or before a data burst
· The initial signal transmission before a data burst should help a UE to acquire
· fine synchronization for PDSCH demodulation
· At least when the PDSCH is sent in a short partial subframe
· cell identification
· Initial signal transmission from an LAA eNB could enable another LAA eNB to identify that the transmission is from another LAA eNB (including operator identification)
· This identification should be possible within one CCA/ECCA slot
· Further study the feasibility
Discussion: Samsung what’s the initial signal definition? If the intention is only to reserve the transmission channel, no need to have such detailed procedure.
Decision: The document is noted.


RRM measurement and discovery signal

R1-150981	RRM measurement for unlicensed carrier	Huawei, HiSilicon
The document was presented by David Mazzarese from Huawei and concludes with:
Observation 1: Short control message is not suitable for periodic DRS transmission in LAA LTE. 
Proposal 1: Time continuous DRS structure is needed to avoid transmission collision with nearby Wi-Fi or other LAA nodes, and also the DRSSI overestimation. 
Proposal 2: DRS transmission in LAA LTE should follow LBT scheme. 
Observation 2: Aperiodic DRS occasion triggering is not suitable for RRM measurement of neighbour LAA cells. 
Proposal 3: Per frequency common DMTC should be kept for DRS transmission in LAA LTE. Solutions to increase the successful probability of DRS transmission need to be considered. 
Decision: The document is noted.

R1-151029	Discussion on DRS design for LAA	Panasonic Corporation
The document was presented by Hidetoshi Suzuki from Panasonic and proposes:
Proposal 1: LAA DRS are transmitted only after successful CCA within the LBT. In case of unsuccessful CCA (channel is busy), further LAA DRS transmission attempt should be limited to a certain time interval within current DMTC periodicity pattern. 
Proposal 2: Detection of asynchronous LAA DRS timing should be supported.
Proposal 3: LAA DRS should contain PSS/SSS or similar signals.
Proposal 4: UEs should report multiple cells based on DRS measurement procedures. The number of reported cells would be determined by RAN4.
Proposal 5: UEs should report LAA cells operator agnostic. 
Proposal 6: LAA DRS should be contiguous in time domain. 
Proposal 7: PSS/SSS transmission timing should be aligned with the LTE OFDM symbol timing, additional alignment with subframe or radio frame boundary is not required.
Discussion: Option DRS-3 is a good proposal, according to Huawei – asked clarifying what a certain time interval within current DMTC periodicity is?
Decision: The document is noted.

R1-151042	Discussion on cell discovery and RRM for LAA	Samsung
The document was presented by Thomas Novlan from Samsung and draws the following conclusion:
· Observation 1: One major difference from the scenarios considered for small cell discovery in Rel-12 is that utilization of the unlicensed spectrum may make strictly periodic transmission of the DRS not always possible.
· Proposal 1: Potential enhancements to the DRS composition/periodicity and the introduction of assistance signaling to accommodate LBT operation for LAA should be further studied, including:
· Periodically transmitted DRS with a fixed interval, or ‘on-demand’ 
· Configuration of DMTC as an opportunistic detection/measurement window for a UE
· DRS LBE/FBE structure and LBT parameters
· ‘One shot’ DRS detection 
· Observation 2: The LAA RRM measurement framework depends on the underlying physical layer structure for LAA, governing the transmission of RS suitable for measurements which may be used for multiple purposes.
· Proposal 2: Signalling of the resources for aperiodic transmission of the DRS, adaptive measurement intervals, and enhancements of measurement reports to support interference measurements should be further studied. 
Decision: The document is noted.

R1-151096	Discussion on issues related to RRM measurement and synchronization in LAA	NTT DOCOMO, INC.
The document was presented by Hiroki Harada from NTT DOCOMO and proposes:
Proposal 1: Following two approaches for RRM measurement in unlicensed carrier should be further studied. Considering the single global solution framework, Alt. 2 is preferable.
· Alt. 1: LBT-exempt transmission of DRS
· The periodicity/duration/density of DRS needs further discussion.
· The separate measurements related to the channel state may be necessary.
· Alt.2: LBT-based opportunistic transmission of DRS
· Detailed transmission mechanism needs further discussion.
· For example, it needs to be discussed whether the DRS transmission is dropped or delayed when the channel is busy.
· A solution to inform UE the appropriate measurement timing may be necessary.
Proposal 2: An initial signal transmission without including any useful information may be necessary for AGC setting even in case of FBE-based LAA and in case that LBE-based LAA starts the burst transmission at an OFDM symbol boundary.
Proposal 3: Utilizing DRS within the burst transmission or prior to the burst transmission should be considered as a starting point for time/frequency synchronization to LAA SCell.
Decision: The document is noted.

R1-151108	DRS design options for LAA	Intel Corporation
The document was presented by Eddy Kwon from Intel and proposes to:
Proposal 1: Consider Type 1, Type 2a, and Type 2b DRS transmissions as potential enhancements to LAA DRS.
Proposal 2: Make DRS signal contiguous in time domain to avoid unnecessary collision with transmissions from other unlicensed deployments, such as Wi-Fi.
Decision: The document is noted.

R1-151165	WF on RRM for LAA	Samsung, Nokia Corporation, Nokia Networks, Ericsson
The document was presented by Thomas Novlan from Samsung.
· Enhancements to support interference measurements on a LAA carrier (e.g. RSSI reports) should be considered
· Support for RRM measurement based on a single DRS occasion should be further studied
Discussion: Also supported by NTT DOCOMO, KDDI, Motorola Mobility.
Qualcomm OK with first bullet, not with the second one but as this is SI phase, ok for further discussion.
Decision: The document is noted.

Possible agreements:
· Enhancements to support interference measurements on a unlicensed carrier (e.g. RSSI reports) should be considered
· FFS: Support for RRM measurement based on a single DRS occasion
Continue offline discussion until Thursday – Thomas (Samsung)
Thursday 26th 
R1-151195	WF on RRM for LAA	Samsung, Nokia Corporation, Nokia Networks, Ericsson
The document was presented by Thomas Novlan from Samsung.
· Interference measurements on an unlicensed carrier should be supported
· Possible enhancements include RSSI reports in addition to RSRQ
· FFS: RRM measurement based on a single DRS occasion
Decision: The document is noted.

Possible agreements:
· Interference measurements for RRM on an unlicensed carrier should be supported
· Possible enhancements include RSSI reports
· FFS: RRM measurement based on a single DRS occasion
Continue offline discussion – (Samsung)

Agreements:
· Consider RRM enhancements, including RSSI measurement and reports
· FFS: RRM measurement based on a single DRS occasion

R1-151174	WF on Discovery Signal for LAA	Panasonic, Qualcomm
The document was presented by Hidetoshi Suzuki from Panasonic.
· UE assumes following:
· eNB attempts to transmit DRS in the discovery window in every DMTC period
· If CCA exempt (CET) short control signaling is allowed, eNB transmits the DRS at a predefined location once every DMTC period. 
· If CET is not allowed, eNB at least transmits DRS within the discovery window if it obtains channel access within the window.
· FFS: configurability of discovery window size
· Discovery signal content
· In addition to PSS/SSS/CRS, some DRS subframes may contain information about the following parameters
· FFS on PLMN ID, PCI and subframe number
· FFS on other unlicensed carriers associated with eNB
· FFS on other parameters
· DRS detection can be based on a single DRS occasion
· DRS signal structure
· DRS is transmitted on continuous OFDM symbols
· FFS: If DRS is transmitted in a subframe carrying PDSCH, 
	UE rate matches around the DRS signals
· FFS: How to satisfy bandwidth occupancy for the DRS
	in a subframe without PDSCH transmission
· FFS: CSI-RS transmission as part of the DRS
· UEs should be able to report multiple cells based on LAA DRS.
· These reported multiple cells may not be OFDM symbol aligned with serving cell 
· Measurement of other operators’ eNB can be supported
· FFS: PLMN ID of operator can be included in UE report
· The number of reported cells is determined by RAN4.
· In addition to DRS transmission in the discovery window,
· FFS: DRS is sent together with PDSCH like initial signal or reservation signal.
· FFS: The DRS is also transmitted in subframe 0 of each radio frame opportunistically when it is a valid DL subframe
Discussion: Nokia Networks wondered whether agreement can be achieved at this stage on such detailed proposals from only two companies.
Decision: The document is noted. Continue offline discussion until Thursday – (Panasonic)
Thursday 26th 
R1-151189	WF on Discovery Signal for LAA	Panasonic, Qualcomm, NTT DOCOMO	(R1-151174)
The document was presented by Hidetoshi Suzuki from Panasonic.
· LAA should support the case that eNB transmits DRS depending on whether it obtains channel access within in the certain duration in every DMTC period.
· DRS detection can be based on a single DRS occasion.
· A DRS occasion should consist of continuous OFDM symbols.
· UEs should be able to report multiple cells based on DRS.
· These reported multiple cells may not be OFDM symbol aligned with serving cell.
· Measurement of other operators’ eNB can be supported.
Decision: The document is noted. The following is agreed:

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 

R1-151194	WF on DRS Design for LAA	Samsung
The document was presented by Thomas Novlan from Samsung.
· Potential enhancements to the DRS for LAA should be further studied, including:
· DRS transmission following an LBT scheme with clear channel assessment
· FFS: LBT scheme/parameters for DRS-only transmissions
· Fixed or variable transmission timing of a DRS occasion within a periodically occurring DMTC occasion
· FFS: Duration of the DMTC occasion
· FFS: Increased opportunities for transmission of DRS occasions
Discussion: Huawei asked for more time and getting back to it later in the day. Draft proposal not yet submitted (made available as R1-151196)
Decision: The document is noted.

R1-151196	WF on DRS transmission on an LAA Scell	Huawei, HiSilicon
The document was presented by David Mazzarese from Huawei.
· DRS transmission on an LAA SCell is subject to LBT
· DRS transmission on an LAA SCell is only allowed to occur in subframes with the periodic DMTC
· Consider the following 2 options for the transmission of DRS within a DMTC window
· Alt1: as in Rel-12, DRS can only be transmitted in fixed periodic subframe(s) within the DMTC
· Alt2: if LBT prevents transmission of DRS in the fixed periodic subframe(s), allow the DRS to be transmitted in different subframe(s) within the DMTC if LBT succeeds
· Note: this does not preclude the possibility to allow other DRS transmissions outside of the DMTC, e.g. in the initial signal
Decision: The document is noted, modified and agreed as follows:

Agreements:
· 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


R1-151168	WF on utilization of DRS	LG Electronics, Samsung, Panasonic, NTT DOCOMO
The document was presented by Joon Kui Ahn from LGE.
· By the reception of serving cell’s DRS for RRM, UE can obtain time/frequency synchronization except for the frequency synchronization for demodulation.
· This information can be also used for the reception of serving cell’s DL discontinuous transmission.
· It is up to UE implementation whether to use serving cell's DRS for RRM as input to AGC setting of serving cell's DL discontinuous transmission. 
· It is FFS whether additional AGC period is required before serving cell’s DL discontinuous transmission.
Decision: The document is noted. Continue offline discussion until Thursday – (LG)
Thursday 26th 
R1-151183	WF on utilization of DRS	LG Electronics, Sharp	(R1-151168)
The document was presented by Joon Kui Ahn from LGE.
· Serving cell’s DRS for RRM can be used for time/frequency synchronization for the reception of serving cell’s DL discontinuous transmissions other than DRS itself.
· It is FFS whether additional signal for time/frequency synchronization is required prior to each of DL discontinuous transmission of serving cell
· It is FFS whether serving cell's DRS for RRM can be used for AGC setting of serving cell's DL discontinuous transmissions other than DRS itself
Decision: The document is noted. Topic postponed to next meeting.


CSI measurement and feedback

R1-151138	PHY-Layer Options to Support CSI Measurement and Reporting for LAA	Ericsson Inc.
The document was presented by Havish Koorapaty from Ericsson and proposes:
· LAA SCells do not support periodic CSI reports, but do support aperiodic CSI reports
· Introduce a CSI-RS periodicity of 2 ms
· The presence of CSI-RS is indicated by a UL grant triggering an aperiodic CSI report for the indicated SCell
· The UE can conduct interference measurements for the purpose of CSI reporting on CSI-IM resource in the same time occasions as when the UE does measurements on CSI-RS.CSI-RS and CSI-IM measurements are only based on one CSI-RS and CSI-IM occasion
Decision: The document is noted.

R1-151081	CSI enhancements for LAA	LG Electronics
The document was presented by Joon Kui Ahn from LGE and suggests the following for potential enhancements for CSI measurement LAA:
· In LAA, it should be considered to restrict the resources for interference measurement for DL CSI feedback within serving eNB’s TX bursts, where a TX burst means eNB’s continuous transmission per each LBT operation.
· In LAA, it should be considered to introduce CSI-IM over more than 2 OFDM symbols in a subframe.
Decision: The document is noted.

R1-151016	Scheduling Granularity and CSI Resolution in Frequency Domain	Panasonic Corporation
The document was presented by Alexander Golitschek from Panasonic and draws the following observations and proposals:
· Observation 1: The wideband CSI accuracy is higher than the subband CSI accuracy, especially for relatively old CSI reports.
· Observation 2: Due to the limits for transmitting RS on the unlicensed carrier imposed by regulation, the age of CSI is increased unless the CSI measurement and reporting timeline is modified. Whether such a modification is helpful would need to be evaluated.
· Observation 3: The LBT procedure gives a binary decision whether a node may transmit or not.
· Observation 4: Assignments for less than 5 MHz are not suitable for the conditions of the unlicensed carrier for UL. Assignments for less than 5 MHz may not be suitable for the conditions of the unlicensed carrier for DL. Wideband or distributed resource allocations could be more reasonable, and the corresponding link adaptation can rely on more accurate CSI. 
· Observation 5: A smaller DCI for unlicensed carrier resource assignments facilitates gains for the DCI transmission, since a smaller aggregation level could be used, thereby increasing the overall control channel capacity.
For CSI reports for an unlicensed carrier, it is proposed to study what kind of reference symbols can be utilized for CSI measurements. At least wideband-only CSI report modes should be specified.
For scheduling resources on an ulicensed carrier, it is proposed to study the reduction or removal the RBA field from the DCI for an unlicensed carrier to support wideband or distributed resource allocations. Considering that LAA should focus on large packet transmissions, the benefit of FDM vs. TDM of UEs on an unlicensed carrier needs to be evaluated.
Decision: The document is noted.

R1-151171	WF on CSI for LAA	Huawei, HiSilicon, Ericsson
The document was presented by David Mazzarese from Huawei.
· NZP CSI-RS is transmitted in every TXOP
· A CSI-IM resource occurs in every TXOP
· CSI-IM can occur more frequently than NZP CSI-RS
· No CSI-IM resource can occur outside a TXOP
· CSI reporting for an LAA cell is aperiodic
· Aperiodic CSI can be reported on an LAA Scell
Definition of TXOP: one transmission burst after a successful LBT
· i.e. one TXOP per successful LBT
Decision: The document is noted.

Possible agreements:
· NZP CSI-RS is transmitted in every TXOP
· A CSI-IM resource occurs in every TXOP
· CSI-IM can occur more frequently than NZP CSI-RS
· No CSI-IM resource can occur outside a TXOP
· CSI reporting for an LAA cell is aperiodic
· Aperiodic CSI can be reported on an LAA SCell
· Definition of TXOP: one transmission burst after a successful LBT
· i.e. one TXOP per successful LBT
Continue offline discussion until Thursday – (Huawei)
Thursday 26th 
R1-151199	Proposal on CSI for LAA	Huawei, HiSilicon
Postponed to next meeting

R1-151169	WF on CSI measurement and feedback for LAA	LG Electronics, Samsung, ITL
The document was presented byJoon Kui Ahn from LGE.
· Due to contention based channel access characteristics of intra-operator/inter-operator/inter-RAT devices in unlicensed carriers, the following potential enhancements on the CSI measurement and feedback should be studied and captured in 7.2.x of TR36.889
· UE CSI measurement restrictions capturing different cell transmission states: e.g.
· Restricting interference measurement for CSI to serving eNB’s transmission period
· measurement and report of interference during serving eNB’s non-transmission period
· Method of identifying valid CSI reference resources at UE
· Reduction of the CSI feedback latency
· Enhancements on the CSI-RS/CSI-IM opportunities: e.g.
· increasing OFDM symbols for CSI-IM within a subframe
· Introducing shorter period for CSI-RS/CSI-IM within serving eNB’s transmission period
· Extending the function of DRS for CSI measurement
Decision: The document is noted.

Agreement: Interference measurement for CSI is not allowed outside of the serving cell transmission periods.

Continue offline discussion for other parts of WF until Thursday – (LGE)
Thursday 26th : Postponed to next meeting


HARQ

R1-150993	Discussion on HARQ transmission for LAA	CMCC
The document was presented by Ms Xueying Hou from CMCC and shows considerations on HARQ retransmission for the LAA system based on the case of CA operation, where the unlicensed carrier is operated as an Scell without uplink. It is proposed that:
Proposal 1: Cross-carrier HARQ mechanism for unlicensed carriers should be supported, e.g. Scell HARQ retransmission of unlicensed carriers can be scheduled on a PCell or a SCell different from the initial transmission.
Proposal 2：Three alternatives of cross-carrier HARQ mechanisms for unlicensed carriers can be considered:
Alternative 1: LAA Scell HARQ retransmission on the Pcell
Alternative 2: LAA Scell HARQ retransmission on other Scells
Alternative 3: LAA Scell HARQ retransmission on other Scells and Pcell
Proposal 3: Specification impacts of cross-carrier HARQ mechanisms need to be further studied, e.g., the DL control indication on HARQ carrier and HARQ process number,the enhancement of HARQ timing, etc.
Discussion: Motivation of cross-carrier retransmission mechanism was discussed.
Decision: The document is noted.

R1-151031	LAA HARQ / ARQ operation	Sony
The document was presented by Brian Martin from Sony and provides some initial analysis of what would be needed to perform RLC retransmissions on another carrier from the initial transmission attempt, in both downlink and uplink cases, and the following proposals:
· Proposal 1: Confirm RAN2 agreement that RLC retransmission should be used rather than cross carrier HARQ retransmission for DL LAA case.
· Proposal 2: Investigate options for scheduling RLC retransmissions on another carrier (e.g. PCell) in UL LAA case.
· Proposal 3: HARQ retransmission counter should be incremented (interpreted as NACK) when the transmission is not possible due to LBT in order that residual errors can be corrected by RLC ARQ with a similar performance as Rel-8 HARQ/ARQ.
Decision: The document is noted.

R1-151164	WF on LAA UL HARQ	Ericsson, Intel, LGE, ALU, ASB, CATT, Huawei, HiSilicon, ZTE
The document was presented by Daniel Larsson from Ericsson.
· Introduce the asynchronous UL HARQ for UL LAA operation
Discussion: Formulation issue raised by Nokia, may be too strong while in SI phase.
Decision: The document is noted, modified and agreed as:

Agreements:
· Recommend to support asynchronous UL HARQ for UL LAA operation
· Rapporteur shall capture the above agreement in TR
R1-151179	WF on DL HARQ timing	Ericsson, Nokia Corporation, Nokia Networks
The document was presented by Ms Yu Yang from Ericsson.
· For an LAA SCell
· For normal subframe transmissions, the LAA SCell is treated as an FDD SCell for the purpose of determining DL HARQ timing based on existing FDD-FDD and TDD-FDD CA spec
· FFS DL HARQ timing for partial subframe transmissions
Discussion: Huawei raised concern by email not covered in this WF.
CATT: before talking about HARQ timing, normal/partial subframe definition is required.
LGE: also multiple subframes scheduling is an outstanding issue.
Decision: The document is noted.

Possible agreements:
· For an LAA SCell
· For normal subframe transmissions, the LAA SCell is treated as an FDD SCell for the purpose of determining DL HARQ timing based on existing FDD-FDD and TDD-FDD CA spec
· FFS DL HARQ timing for partial subframe transmissions
Continue offline discussion until Thursday – (Ericsson)
Thursday 26th 
R1-151187	WF on DL-only LAA Scell HARQ timing	Ericsson, Nokia Corporation, Nokia Networks, ALU, ASB, Intel, Qualcomm, Motorola, Samsung
The document was presented by Ms Yu Yang from Ericsson.
· At least for DL-only LAA SCell
· The time between the subframe when the data transmission ends and the HARQ-ACK feedback for the data transmission 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
Discussion: Also supported by NVIDIA.
Decision: The document is noted. Postponed to next meeting.


UL transmission

R1-150997	Adaptive frame structure and DL-UL configuration for LAA	Qualcomm Incorporated
The document was presented by Srinivas Yerramalli from Qualcomm and describes the drawbacks of using the existing frame structures for LAA. Specifically, a re-using the current frame structure
· Does not efficiently cater to LBT requirements in different countries such as Japan
· Does not utilize the medium to the fullest possible extent, when channel access is obtained
· Does not minimize the number of switches between DL and UL transmissions which increases the number of CCAs to be performed for the same amount of data transmission.
· Does not adapt to the traffic load very dynamically
It is proposed using an adaptive frame structure for LAA with dynamically varying number of DL and UL subframes. Each TXOP is comprised of a certain number of DL subframes followed by a special subframe and several UL subframes. The number of DL and UL subframes may be dynamically indicated to the UE at the beginning of each TXOP. The proposed frame structure overcomes several drawbacks of a fixed frame structure and provides significant flexibility to the eNB to adapt the frame structure to a wide range of conditions expected to be seen in the unlicensed spectrum and can potentially provide significant power savings at the UE.
Decision: The document is noted.

R1-151049	Discussion on LBT for LAA UL	Samsung
The document was presented by Jinyoung Oh from Samsung and provides the following observations and proposals:
· eNB side only CCA cannot avoid the collision between LAA UL transmission and WiFi in unlicensed band. 
· When we discuss the channel access mechanism for UL LAA, the characteristics of FBE and LBE with respect to channel access probability, coexistence and additional aspects raised by the UL transmission should be taken into account. 
· When UL of LAA-LTE is designed based on LBE, the channel reservation signal transmitted by a user may interrupt the extended CCA check of other users scheduled at the same UL subframe. On the other hand, when UL of LAA-LTE is designed based on FBE, the blocking among multi-users within the same cell is eliminated while may still exist in the case of asynchronous cells.
· Proposal 1: At least UE side CCA is required for UL transmission in unlicensed band.
· Proposal 2: For both FBE and LBE, it may be necessary to enhance the CCA mechanism to avoid inter-user blocking for both synchronous and asynchronous deployment.  
· Proposal 3: DL/UL TDD frame structure of LAA-LTE should be designed taking both TDD feature and unlicensed band specific feature into account. Combining different channel access mechanisms (i.e., FBE and LBE) can be one of possible options.
Decision: The document is noted.

R1-151139	Discussion on UL HARQ Handling in LAA	Ericsson Inc.
The document was presented by Daniel Larsson from Ericsson and proposes to study the benefits of introducing asynchronous HARQ protocol and multi-subframe scheduling for LAA UL operations. 
Discussion: . asynchronous HARQ is supported by Huawei, LGE.
Decision: The document is noted.

R1-150987	Design of LAA UL	Fujitsu
The document was presented by Tsuyoshi Shimomura from Fujitsu and is summarized with the following observations and proposal:
Observations: Three alternatives can be considered as candidates for LBT functionality for LAA UL: 
· Alt.1: An eNB performs CCA before transmitting UL grants. If the operating channel is occupied, the eNB delay or stop transmitting UL grants. The UEs which received the UL grant start to transmit UL signals in less than 4 ms.
· Alt.2: An eNB performs CCA after transmitting UL grant. If the operating channel is unoccupied, the eNB transmits a reservation signal. The UEs which received both of UL grant and the reservation signal transmit UL signals. 
· Alt.3: The UE performs CCA before transmitting UL signals. UE multiplexing in a limited form might be realized by defining a cell specific start time of CCA and/or backoff time. 
Proposal: Investigate the above alternatives from the viewpoints of coexistence performance between WiFi and LAA as well as between LAAs, and specification impact.
Decision: The document is noted.

R1-151175	WF on Adapting DL-UL configuration for LAA	Qualcomm Incorporated
The document was presented by Srinivas Yerramalli from Qualcomm.
· Each LAA data burst has N DL subframes followed by M UL subframes
· Values of M and N can change per burst
· The start of each burst can be in any subframe
· Note: It is not precluded that certain subframes are always designated as DL or UL subframes
· Partial subframes are counted as full subframes for the purpose of determining DL-UL configuration
· Value of M can be zero (no UL transmission) in a given burst
· Value of N can be zero (no DL transmission) in a given burst
· Note: UL transmission in this burst can be based on cross-carrier scheduled grants
· FFS:  Indication of DL-UL configuration to the UE
Note: The DL-UL configuration does not imply any constraints on UE CCA procedure
Discussion: Panasonic WF from a unique company, should be for further offline discussion
Similar view from ALU need more time due to the level of design details
Decision: The document is noted. Continue offline discussion until Thursday – (Qualcomm)
Thursday 26th 
R1-151201	WF on Rel‑12 frame structures for LAA	Qualcomm, ZTE, Panasonic, Intel, Ericsson, ALU, ASB, Samsung
The document was presented by Srinivas Yerramalli from Qualcomm.
· Currently defined Rel-12 frame structures (type 1 and type 2) may not be applicable for LAA
· Study transmission structure(s) applicable to LAA
Discussion: Mr Chair tried assessing the number of companies in favor of current frame structures for LAA no conclusion
Decision: The document is noted. Postponed to next meeting.


R1-151177	Joint Proposal for Support UL Multiplexing	Panasonic, Nokia Corporation, Nokia Networks, Qualcomm, ZTE, Ericsson, CATT, Huawei, HiSilicon, Intel
The document was presented by Alexander Golitschek from Panasonic.
· 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
Decision: The document is noted and the proposal is agreed.

R1-151167	WF on UL LBT for LAA	LG Electronics, ITL, Intel
The document was presented by Seonwook Kim from LGE.
· For UL LBT, 
· When eNB schedules a UE to transmit PUSCH in subframe n and the UE senses the channel as idle, the UE can transmit corresponding PUSCH only in subframe n.
· FFS: Starting or ending point of the PUSCH transmission in subframe n
· Following principle should be supported
· Scheduled UE should perform carrier sensing before transmission.
· Note that  study on other options is not precluded.
Discussion: Also supported by Broadcom, CableLabs, Cisco.
Decision: The document is noted. Continue offline discussion until Thursday – (LGE)
Thursday 26th : R1-151167 is postponed to next meeting


R1-151188	WF on scheduling support	Ericsson, CATT, Nokia Corporation, Nokia Networks, Nvidia, ETRI, ALU, ASB
The document was presented by Ms Yu Yang from Ericsson.
· For DL-only LAA SCell
· DL scheduling by at least self-scheduling is supported.
· For UL+DL LAA SCell:
· The scheduling cell for UL and DL transmission on an LAA SCell can be different
Discussion: Samsung OK with first bullet – first time they see the proposal in second bullet (FFS).
Qualcomm first bullet is not their preference but agree to leave it as it is for the time being.
Panasonic, Huawei, MediaTek also agreed that scheduling cell for UL and DL should be FFS.
Decision: The document is noted.

Observation: Further study may be done for LAA scheduling support for LAA SCell with DL assignment



Control signalling

R1-151007	Data and control signaling transmission for LAA	CATT
The document was presented by Xueming Pan from CATT and provides the following observations and proposals.
· Observation 1: An LAA eNB should prepare for data and control signaling transmission prior to the CCA check, including channel coding, modulation, layer mapping, pre-coding, and PDCCH/EPDCCH search space arrangement, etc. 
· Observation 2: It is beneficial to send the DL grant in each unlicensed carrier at least for the first several subframes after the eNB acquires the unlicensed carrier.
· Observation 3: It may be beneficial to send UL grant in the licensed carrier for PUSCH transmission on the unlicensed carrier. Ways to reduce the PDCCH overhead on the licensed carrier should be studied.
· Observation 4: It may be more suitable to send DL/UL grant in unlicensed carrier by E-PDCCH than by PDCCH. 
· Proposal 1: One PDSCH/PUSCH serving cell can be scheduled from more than one PDCCH serving cell in LAA scenario.
· Proposal 2: PUCCH for unlicensed carriers is transmitted on the licensed carrier.
· Proposal 3: Methods for PHICH transmission for unlicensed carriers should be studied in LAA.
Decision: The document is noted.

R1-151074	Control signaling for LAA	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
The document was presented by Ms Sigen Ye from ALU and concludes:
· Proposal 1: PUCCH is always transmitted on licensed carriers. This should be taken into consideration in the discussion of the CA enhancement WI.
· Proposal 2: UL control signaling is not multiplexed on PUSCH on LAA carrier. It is carried on PUCCH or PUSCH on licensed carriers.
· Proposal 3: Both self-scheduling and cross-carrier scheduling should be supported for LAA carriers.
· Observation: Whether to have/enhance PHICH for LAA would depend on how UL HARQ is handled in LAA. If asynchronous HARQ is supported, PHICH is no longer necessary.
Decision: The document is noted.


Reuse factor

R1-151012	Frequency reuse factor for LAA	Sharp
The document was presented by Alvaro Ruiz Delgado from Sharp and discusses about the merits of leveraging LTE's frequency reuse for LAA. Not only it would result in higher throughput for LAA systems, WiFi systems would also benefit, as they would be able to use the channel more often. It is proposed that LTE's frequency reuse factor of 1 should be considered as an important method for throughput enhancement in LAA.
Decision: The document is noted.

R1-151033	On LTE LAA inter-cell interference management mechanisms	Nokia Networks, Nokia Corporation
The document was presented by Timo Lunttila from Nokia Networks and discusses the potential LTE LAA mechanisms for inter-cell interference management within the same LTE LAA network. 
· Proposal 1: LTE LAA should support LBT allowing for frequency re-use 1 operation between synchronized LTE LAA SCells. 
· Proposal 2: Applicability of eIMTA-alike functionalities and L1 and X2 signaling for flexible LTE LAA UL and DL resource adaptation while enabling re-use 1 operation with cross-link interference coordination should be studied further.
Decision: The document is noted.

R1-151172	WF on frequency reuse for LAA	Huawei, HiSilicon, Sharp, Vodafone, Qualcomm
The document was presented by David Mazzarese from Huawei.
· The LBT design should enable frequency reuse for neighbour LAA cells of the same operator
Discussion: .
Decision: The document is noted.

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

Possible agreement
· Enabling frequency reuse/MU-MIMO within one LAA cell is one target of LAA design
Continue offline discussion until Thursday – (Huawei)
Thursday 26th : postponed to next meeting


Carrier selection

R1-151044	Discussion on carrier selection for LAA	Samsung
The document was presented by Jinyoung Oh from Samsung and discusses the carrier selection method to find the proper carrier(s) from the large number of carriers in 5GHz unlicensed band. 
· Observation 1: Due to the relatively long latency, SCell addition and activation procedure can only inform the UE the potential set of carrier(s) that can be used to serve the UE. 
· Observation 2: The network can configure and activate multiple LAA carriers for the UE in order to facilitate dynamic carrier selection to adapt to dynamic load/interference change across carriers. However, monitoring a large number of carriers for the UE can be expensive in terms of power consumption.
· Proposal 1: it should be further studied whether potential interference measurement enhancements may be beneficial.
· Proposal 2: Measurement based on a single measurement bandwidth for a carrier (e.g. centre 6 PRBs or full bandwidth) may not fully reflect the interference properties of a carrier, so a study on interference measurement in frequency domain may be beneficial.
· Proposal 3: Dynamic signalling from another serving cell can be beneficial to inform the UE the carrier (among the set of activated SCells) that the network has chosen for scheduling of a transport block and is attempting to gain access to the channel to transmit. The UE then performs DL transmission detection or monitors for possible PDCCH/EPDCCH/PDSCH on the indicated SCell.  
· Proposal 4: If performance gain is justified, RAN1 can consider supporting continuation of incomplete HARQ processes of LAA cell on PCell, a licensed cell or another LAA cell with channel access.
Decision: The document is noted.


Hidden node problem

R1-151047	Discussion on hidden node issue for LAA	Samsung
The document was presented by … from Samsung and concludes:
· Observation 1: Hidden node problem may be severe according to deployed situation and the density of nodes.
· Observation 2: Several manners to handle hidden node problem are identified including UE reporting, RTS/CTS, conservative link adaptation.
· Observation 3: For the simulation purpose, RSRP-based filtering can distinguish UEs in lower SINR region caused by interferences from Wi-Fi nodes.
· Observation 4: When Wi-Fi STAs have only DL traffic, most UEs show high SINR about 10 to 20 dB nevertheless those UEs are interfered by hidden nodes or not.
· Observation 5: Scheduling methods considering UEs in the hidden node situation may be helpful for the system performance when there are UL traffics in the Wi-Fi STAs as well as the UEs.
· Observation 6: When Wi-Fi STAs have both DL and UL traffic, 15 % of UEs experience SINR below 0 dB, since those UEs are interfered by hidden nodes.
· Proposal 1: Further study on hidden node problem under UL traffic scenarios should be required to identify whether the problem is significant or manageable by minimum efforts.
Decision: The document is noted.


Not treated.
R1-150979	Details of CCA procedure for LAA-LAA coexistence	Huawei, HiSilicon
R1-150982	CSI measurement and feedback for unlicensed carrier	Huawei, HiSilicon
R1-150983	Support of UL transmission for LAA	Huawei, HiSilicon
R1-150984	Coexistence mechanisms among LAA systems	Huawei, HiSilicon
R1-150988	Frame structure design for LAA with LBT	ITL Inc.
R1-150990	Discussion on carrier selection of LAA	CMCC
R1-150991	Discussion on fractional subframe transmission for LBE-based LAA	CMCC
R1-150992	Discussion on discovery signal design for LAA	CMCC
R1-150994	Transmission of control signalling in unlicensed band for LAA	CMCC
R1-150998	Discovery procedure, RRM, CQI measurements and reporting for LAA	Qualcomm Incorporated
R1-150999	Further details on physical layer options for LAA	Qualcomm Incorporated
R1-151003	Design of frame-based LBT for LAA	CATT
R1-151004	Design of load-based LBT for LAA	CATT
R1-151005	Support of discontinuous transmission for LAA	CATT
R1-151006	UE measurments for LAA	CATT
R1-151008	Other issues for LAA design	CATT
R1-151009	Clarifications on some regulatory issues for LAA	CATT
R1-151013	Discontinuous transmission for LAA	Sharp
R1-151014	Subframe structure for LAA discontinuous transmission	Sharp
R1-151015	Considerations on LAA channel access	Sharp
R1-151019	Discussion on UL transmission in LAA	Panasonic Corporation
R1-151021	PHY layer solutions for LAA design	ZTE Corporation
R1-151022	Considerations on Measurements for LAA	ZTE Corporation
R1-151023	HARQ related issues for licensed-assisted access using LTE	ZTE Corporation
R1-151025	Design on reservation signal for LAA	ZTE Corporation
R1-151026	Frequency Reuse for LAA	ZTE Corporation
R1-151027	Analysis on potential issues and solutions for LAA UL transmission	ZTE Corporation
R1-151028	Discussion on LAA occupied channel bandwidth	ZTE Corporation
R1-151030	UE measurements for LAA scheduling	Sony
R1-151032	LAA measuerments and reporting	Sony
R1-151034	On UE synchronization in LTE LAA	Nokia Networks, Nokia Corporation
R1-151035	On LBT and Frame Structure Design	Nokia Networks, Nokia Corporation
R1-151040	Overview of physical layer options for LAA	Samsung
R1-151041	Discussion on discontinuous transmission for LAA	Samsung
R1-151043	Discussion on CSI measurement and reporting for LAA	Samsung
R1-151045	Discussion on DL power allocation for LAA	Samsung
R1-151046	Discussion on LBT for LAA DL	Samsung
R1-151048	Discussion on LAA-LAA coexistence	Samsung
R1-151050	Discussion on potential issues for LAA UL	Samsung
R1-151051	LBT Design for LAA	Kyocera Corporation
R1-151052	Channel Selection based on Enhanced UE Measurement Report	Kyocera Corporation
R1-151053	LAA Reference Signal Design for the RRM and CSI Measurements	Kyocera Corporation
R1-151054	Synchronization Signal Design for LAA	Kyocera Corporation
R1-151055	Inter-operator LAA Cells Coordination using the LTE Beacon and the LTE Header Channels	Kyocera Corporation
R1-151056	UL LAA Design	Kyocera Corporation
R1-151060	LAA reservation signal design	Mediatek Inc.
R1-151061	Considerations on CSI feedback in LAA	Mediatek Inc.
R1-151062	Design considerations on fractional subframe at the end of DL transmission	Mediatek Inc.
R1-151063	Designs to Support RRM Measurements in LAA	Mediatek Inc.
R1-151064	Frame structure for LAA downlink and uplink	NVIDIA
R1-151065	Design of LBE-based LAA downlink	NVIDIA
R1-151067	Synchronization and measurements for LAA	NVIDIA
R1-151068	Design considerations on LTE LAA DL and UL operation	INTERDIGITAL COMMUNICATIONS
R1-151072	Measurement and RS design for LAA DL	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-151073	Time and Frequency Synchronizaiton for LAA DL	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-151075	Channel selection for LAA	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-151076	Discussion on transmission modes for LAA DL	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-151080	LBT operation for LAA	LG Electronics
R1-151082	Control signaling and HARQ operation in LAA	LG Electronics
R1-151083	Interference handling and power control in LAA	LG Electronics
R1-151084	Measurement and synchronization in LAA	LG Electronics
R1-151087	Potential HARQ Enhancements for LAA	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-151091	Physical layer enhancement options for LAA-LTE	Motorola Mobility
R1-151092	Transmission of downlink subframes for LAA-LTE	Motorola Mobility
R1-151095	Discussion on frame structure and LBT mechanism for LAA	NTT DOCOMO, INC.
R1-151097	Discussion on issues related to DL+UL option of LAA	NTT DOCOMO, INC.
R1-151104	LBT design for LAA downlink	Intel Corporation
R1-151105	Extended subframes and (e)PDCCH for LAA downlink	Intel Corporation
R1-151106	Hidden node problem and potential remedies for LAA downlink	Intel Corporation
R1-151107	RRM enhancements for LAA	Intel Corporation
R1-151109	On the LAA uplink: scheduling, LBT, and HARQ	Intel Corporation
R1-151110	RRM measurement for LAA	Sharp
R1-151111	Discussion on issues related HARQ operation for LAA	KT Corp.
R1-151112	Consideration on the UL scheduling design for LAA	Shenzhen Coolpad Technologies
R1-151113	Discussion on DL reference signal transmission for LAA	Shenzhen Coolpad Technologies
R1-151114	Discussion on RRM measurement for LAA	ETRI
R1-151115	Design of fine symbol time synchronization field for LAA	ETRI
R1-151118	Symbol Level Transmission in LAA	NEC
R1-151120	HARQ design for LAA	Huawei, HiSilicon
R1-151122	Design of fast carrier selection for LAA	Huawei, HiSilicon
R1-151123	Discussion of hidden node problem of LAA	Huawei, HiSilicon
R1-151124	On data transmission not starting from the subframe boundary	Huawei, HiSilicon
R1-151130	Discussion on LBT protocols	Ericsson Inc.
R1-151132	Discussion on LBT for LAA UL Transmissions	Ericsson Inc.
R1-151133	On Transmission mode support in LAA	Ericsson Inc.
R1-151134	On UCI Design for LAA	Ericsson Inc.
R1-151135	On Scheduling in LAA	Ericsson Inc.
R1-151136	On RRM Measurements and Reporting for LAA	Ericsson Inc.
R1-151140	On Carrier Selection for LAA	Ericsson Inc.
R1-151153	Consideration of UCI transmission for LAA	KDDI Corporation
R1-151193	Proposal for CSI-RS Indication and CSI report	Panasonic, Ericsson


R1-151180	WF on CCA threshold and power allocation for LAA	Samsung, CMCC
The document was presented by Yingyang Li from Samsung.
· The CCA threshold level (TL) is determined by one of the following options:
· Option 1: Fixed maximum transmission power as defined by power class
· Option 2: Flexible maximum transmission power for next period of channel occupation
· Option 3: Semi-static maximum transmission power derived by other means
· FFS for other aspects related to CCA threshold determination, e.g. preamble detection
· Evaluation should take into account the potential benefit of LTE power control
Discussion: Samsung can companies be encouraged to simulate the different options?
Decision: The document is noted.
[bookmark: _Toc415173222]Preliminary evaluation results where LAA has DL and UL transmissions
Evaluations results submitted for LAA with DL and UL transmission in unlicensed spectrum can be discussed if time permits. Even if time is available, ad hoc meeting will not have any conclusion/observation/potential agreement except for evaluation assumption updates.

R1-151086	Buffer occupancy definition for DL-UL LAA evaluation	LG Electronics
The document was presented by Seonwook Kim from LGE and discusses the buffer occupancy for DL-UL evaluation:
· Observation : For the same packet arrival rate, BO UE underestimates system load in comparison to other BO options such as BO DL-UL, BO DL and BO UL.
· Suggestion : BO DL-UL is preferred as a load metric for DL-UL evaluation.
Decision: The document is noted.

R1-151166	WF on buffer occupancy definition for DL and UL traffic	Intel Corporation, LGE
The document was presented by Eddy Kwon from Intel.
· 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.
Discussion: Also supported by ALU, ASB
Decision: The document is noted and the WF is agreed.
[bookmark: _Toc415173223]Closing of the meeting
Before closing the meeting, Mr Chair expressed his feeling for the good and more extensive technical discussions allowed by this additional meeting.
Special thanks to Huawei for hosting it.
Meeting was closed at 17:10.
Safe journey and see you all in Belgrade.
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Please see excel file attached to this report
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Annex B:	List of CRs agreed at RAN1 #AH_LAA
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None

[bookmark: _Toc415173229]
Annex E:	List of draft TSs/TRs agreed at RAN1 #AH_LAA

	Tdoc Number
	Title
	Source
	Conclusion/Decision

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




[bookmark: _Toc415173230]
Annex F:	List of actions

· Outgoing LS.

[LAA-01] Xia Yuan (Huawei)
Draft reply LS to RAN2 for email discussion until 1st April
Done: According to Mr Chair’s email on April 9th, RAN1 reached a common understanding on the content of the reply LS to RAN2, so draft LS will be provided as an input to the next RAN1 meeting for a formal agreement.

[LAA-02] Peter (Qualcomm)
Draft reply LS to IEEE for email discussion until 1st April (remaining RAN1 responses to IEEE)
Done: According to Mr Chair’s email on April 9th, RAN1 reached a common understanding on the content of the reply LS to IEEE, so RAN1 responses 2, 3, 4, 5, 6, 10, and 11 are agreed in principle as similar to other responses agreed in LAA ad-hoc meeting. Draft LS will be provided as an input to the next RAN1 meeting for a formal agreement.

· CR approval

None

· Text proposal for TS and TR

None

· Miscellaneous

None
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Annex G:	List of participants at RAN1 #AH_LAA

Please see excel file attached to this report
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Annex H:	TSG RAN WG1 meetings in 2015 – 2016

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN1#80bis
	WG
	20 – 24 Apr 2015
	Belgrade
	Serbia

	3GPPRAN1#81
	WG
	25 – 29 May 2015
	Fukuoka
	Japan

	3GPPRAN1#82
	WG
	24 – 28 Aug 2015
	Beijing (TBC)
	China

	3GPPRAN1#82bis
	WG
	5 – 9 Oct 2015
	Malmö
	Sweden

	3GPPRAN1#83
	WG
	16 – 20 Nov 2015
	Anaheim
	US

	3GPPRAN1#84
	WG
	15 – 19 Feb 2016
	Malta
	Malta

	3GPPRAN1#84bis
	WG
	11 – 15 Apr 2016
	TBD
	Korea

	3GPPRAN1#85
	WG
	23 – 27 May 2016
	TBD
	TBD

	3GPPRAN1#86
	WG
	22 – 26 Aug 2016
	Goteborg (TBC)
	Sweden

	3GPPRAN1#86bis
	WG
	10 – 14 Oct 2016
	TBD
	EU

	3GPPRAN1#87
	WG
	14 – 18 Nov 2016
	TBD
	TBD



	MEETING TYPES

	AH = Ad Hoc
	CM = Chairmen's meeting

	JM = Joint
	OR = Ordinary

	PM = Preparatory Meeting
	RG = Rapporteurs Group

	RM = Resolution Meeting
	SG = Steering Group

	ST = Startup Meeting
	TG = Task Group

	WG = Working Group
	XO = Extraordinary
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