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Meeting Organisation
Meeting:





3GPP workshop on LTE in unlicensed spectrum
Meeting location:



Sophia Antipolis, France
Duration:





Friday 13.06.2014 13:00 - 18:00
Host:






European Telecommunications Standards Institute (ETSI)
Chairman:





Dino Flore (Qualcomm, RAN chairman)
email: oflore@qti.qualcomm.com
MCC Support:



Joern Krause (ETSI MCC)




email: 
Joern.Krause@etsi.org

Email reflector:



3GPP_TSG_RAN@LIST.ETSI.ORG (no separate reflector for the workshop)
Documents:




ftp://ftp.3gpp.org/workshop/2014-06-13_LTE-U/Docs
Executive Summary
3GPP TSG RAN #63 decided in March 2014 to have a half-day workshop sharing ideas on LTE in unlicensed spectrum. The workshop was held on 13.06.2014 in Sophia Antipolis, France, hosted by the European Telecommunications Standards Institute (ETSI) and it had 168 participants (see Annex A) and 32 documents (see Annex B). A summary of workshop chairman was provided in RWS-140029 and discussed at the end of the workshop.
1
Opening of the Meeting

Dino Flore (Qualcomm, 3GPP TSG RAN chairman), as chairman of this workshop, opened this workshop on Friday 13.06.2014 at 1:30pm.

On behalf of the host, European Telecommunications Standards Institute (ETSI), John Meredith (ETSI) welcomed the delegates to Sophia Antipolis, France and explained organisational issues of the meeting.
The TSG RAN chairman reminded delegates of a responsible behaviour regarding IT resources of the meeting:
Delegates are reminded that they share the meeting IT resources with their fellow delegates. You should not abuse the service by using bandwidth-hogging applications such as movie downloads, streaming video, web-based gaming, etc during the meeting. Use the internet service in your hotel rooms for this!
Delegates must respect the law of the hosting country, and should not visit prohibited internet sites.
In cases of persistent abuse of the internet bandwidth, MCC may restrict individual’s use of the service.
In particular, the PCG has laid down the following network usage conditions:
1. 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.
2. Users shall not engage in non-work related activities that are 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)
Based on the report of the PCG ad hoc group on IT improvements:
http://www.3gpp.org/ftp/PCG/PCG_27/DOCS/PCG27_13r1.zip
see also http://www.3gpp.org/Delegates-Corner#outil_sommaire_14
RWS-140001
Agenda for 3GPP workshop on LTE in unlicensed spectrum, held in Sophia Antipolis, France, 13.06.2014
RAN chairman (Qualcomm)
Agenda
discussion:
RAN chairman: 3 minutes presentation & 5 minutes discussion per Tdoc




Orange: industry workshop not 3GPP workshop was intended




RAN chair: we got a similar email from Broadcom but it it a 3GPP workshop hosted by 



ETSI; we will note this concern in the minutes but we will not modify this





MCC: we use 3GPP infrastructure for this workshop and the workshop is open also for 



non-3GPP members
conclusion:
approved
2
Contributions/presentations about LTE in unlicensed spectrum
Regulatory Survey
RWS-140015
Review of Regulatory Requirements for Unlicensed Spectrum
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Ericsson, Huawei, HiSilicon, IAESI, LG, Nokia, NSN, Qualcomm, NTT Docomo
Disc

Note: Invited paper of general importance that is excluded from one company - one Tdoc request.

abstract:

A regulatory review of unlicensed spectrum in various countries is provided.

This presentation summarizes the relevant aspects identified was the regulatory requirements around the world for unlicensed spectrum. 

Information for the following countries is available: 

Full details are found in RP-140808, “Review of Regulatory Requirements for Unlicensed Spectrum,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Ericsson, Huawei, HiSilicon, IAESI, LG, Nokia, NSN, Qualcomm, NTT Docomo.

discussion:
RAN chair: there are also other contributions having regulatory aspects
conclusion:
noted
Mix of operators and vendors
RWS-140020
Use Cases & Scenarios for Licensed Assisted Access
Verizon, CMCC, Huawei, Ericsson
Disc

abstract:

This presentation is solely focused on use cases & scenarios of highest interest for Licensed Assisted Access. The goal is to help the industry converge on the most important & highest priority cases to cover in Rel-13 timeframe.

Conclusions

•
We believe the following are the highest priority use cases & scenarios for Licensed Assisted Access SI (RP‐140770) in Rel‐13

(a)
Operator Deployed Small Cells

(b)
Carrier Aggregation Framework

(c)
Usage of unlicensed spectrum for the Secondary Carrier, i.e., always assisted by a Primary Carrier in licensed spectrum

1) DL‐only in unlicensed spectrum

2) Possible DL & UL in unlicensed spectrum

discussion:
Motorola solutions: slide 8/10: coexistence with Wifi will be done in RAN1 or RAN4?




Verizon: SI has clarified the responsibilities RP-140770





Deutsche Telekom: slide 4: secondary carrier which used LTE-U just for best effort 




bearers?





Ericsson: if congested you fall back to primary carrier





ZTE: slide 6/7 dual connectivity not mentioned?





Verizon: not high priority, we captured just high priority





Verizon: slide 5: co-located case

conclusion:
noted
RWS-140004
CableLabs perspectives on LTE-U coexistence with Wi-Fi and operational modes for LTE-U
Cable Television Laboratories (CableLabs), Rogers, Benu Networks, Ruckus Wireless
Disc

abstract:

This contribution presents impacts of LTE on Wi-Fi networks and explores potential LTE-U coexistence requirements. Benefits and requirements of an LTE-U standalone operation mode are also presented.

CableLabs: Non-profit R&D consortium, brings technology + innovation to cable industry

• Funded by 54 cable operator members in the Americas, Europe and Asia
Coexistence is a fundamental requirement for technologies within unlicensed

bands to be successful

• Essential for all networks and all users to gain most value from an

unlicensed band

• Also important to spectrum regulators

Coexistence among LTE-U and other technology networks needs to be

mandatory

• A non-regional specific global standard is needed

discussion:
Hitachi: thanks for co-existence results, duty cycle and some KPIs to be considered in the 


SI




Cisco: fairness, delay, throughput have to be considered in the SI





NSN: 1BS and 1 interferer?





Fujitsu: channel reselection not applied, use the same channel?





CableLabs: This is a realistic scenario

conclusion:
noted
Operators
RWS-140009
Consideration of Unlicensed LTE Spectrum in China
China Unicom
Disc

abstract:

Analysis of the regulation of 5GHz spectrum in China and consider the possible spectrum for U-LTE; Propose consideration of standardization of U-LTE in 5GHz

5GHz Spectrum in China

-
Relatively less congested compared to 2.4Ghz spectrum

Potential spectrum available for LTE-U in China

-
the first choice for LTE-U system deployed in China should be 5725 – 5850Mhz

Potential deployment scenario 

-
Both licensed FDD and TDD LTE need to be considered. 

-
CA scenario offers much better interworking with licensed LTE.

-
Co-location with LTE low power BS (small cell) is the more common scenario.

China Unicom view on LTE-U:
-
Start the standardization of U-LTE in 5.8GHz w/o impact on LTE core functions 

discussion:
RAN chair: in line with what was presented at RAN #64




China Unicom: not too many Wifi deployments in 5.8GHz





RAN chair: only CMCC





Telefonica: we have to avoid that UEs are transmitting in illegal spectrum

conclusion:
noted
RWS-140011
An operator view on LTE in unlicensed spectrum
TeliaSonera
Disc

TeliaSonera is positive to the proposed concept of “License-Assisted Access”

We would like to have this specified in 3GPP Rel-13

We will not support a ”stand alone mode” for LTE-Unlicensed

-
Main benefit with Carrier Aggregation

-
Unlicensed secondary carrier for Best Effort Traffic

3GPP/WiFi interworking remains important

-
Operator WiFi networks will remain important for a long time

Spectrum:

-
5 GHz is first target (5150-5350 and 5470-5725 MHz)

-
Also 2.4 GHz needs to be specified (not possible to achieve max synergies otherwise)

abstract:

From a mobile operator perspective, possible opportunities and threats with LTE-Unlicensed is discussed. TeliaSonera’s view on the way forward for 3GPP is given.

discussion:
Fujitsu: standalone for LTE-U needed to close Wifi RATs?




TeliaSonera: not needed





Dish: do you have a cost comparison LTE vs. Wifi infrastructure?





TeliaSonera: in operation of cost we have less costs if we close one RAT





Sprint: we see biggest gain of LTE-U in CA non-standalone operation





TeliaSonera: if we have one management system for LTE and Wifi it will save costs
conclusion:
noted
RWS-140023
KT Perspective on LTE in unlicensed spectrum
KT
Disc

abstract:

KT Perspective on LTE in unlicensed spectrum

Considerations for LTE in Unlicensed Spectrum:

Ensuring cost & performance effectiveness:

-
Carrier Aggregation with Licensed Spectrum

- CA already supported from Release 10

- Easier to implement compared to Inter-RAT Carrier Aggregation

- Enhance DL performance by using Unlicensed Spectrum as DL-only

- No uplink should be allowed

-
Focusing on Harmonized Spectrum

- Using global harmonized band can reduce development cost

- Support of global roaming in Unlicensed Spectrum

- Operators can offload heavy data traffic via Unlicensed Spectrum

3GPP Considerations:

-
Start RAN Plenary level SI to achieve followings:

- Decision from various candidate spectrum

- Consensus on operator deployment Scenario

- Identify regulation issues

-
Upon successful completion of RAN Plenary level SI, WI should follow in each WGs
discussion:
ZTE: scenario 4: no UL allowed, what is the concern?




KT: shortage of more DL spectrum, easier if unlicensed is used for DL





China Unicom: how can you achieve global roaming?





KT: use the same band like 2.4GHz





Etisalat: reusing chipsets?





KT: no, same frequencies





Vodafone: in 5GHz there are 3 blocks available





KT: same single block in every region would be a useful approach





KT: so far we prefer Wifi compared to LTE-U as we invested a lot of money 

conclusion:
noted
RWS-140024
KDDI Proposals on Technology Requirement Clarification
KDDI Corporation
Disc

abstract:

This contribution proposes to clarify technology requirement on LTE in un-licensed band and gives our considerations on that.

Clarify technology requirements on “the LTE-U”, then start studying on it in Rel.13

Clarify different technology requirements on

-
“Fair” co-existence between “the LTE-U” and WLAN

-
Co-existence with WLAN shall have no impacts on WLAN specifications

-
listen-before-talk shall include both CSMA/CA and CCA

-
firstly study whether or not energy-detection CCA is sufficient for detecting WLAN channel assessment

-
then consider to apply signal-detection CCA to detect WLAN channel assessment depending on study results

-
design a maximum transmission period

-
“Efficient” co-existence among “the LTE-Us”

-
primarily focuses on coordination scenario (i.e., LTE in licensed spectrum assisted co-existence among “the LTE-Us”)

-
assuming either time sharing or spectrum sharing

discussion:
CableLabs: agrees with the KDDI presentation, should be included in a SI description




LG: what do you mean by inter-operator co-existence? Can we not use existing techniques 


like ICIC?




Microsoft: assisted co-existence on slide 5 unclear




Cisco: we support the co-existence mechanisms proposed here

conclusion:
noted
RWS-140026
Views on licensed-assisted access (LAA) for Unlicensed Spectrum - Scenarios and Initial Evaluation Results
NTT DOCOMO
Disc

abstract:

Unlicensed spectrum can be considered as an effective complement although licensed spectrum is always preferable for providing better user experience. In the contribution, we present our views on a licensed-assisted access using LTE for unlicensed spectrum and provide initial evaluation results.

-
Investigation and evaluation are necessary to clarify whether LTE unlicensed can bring benefits over the existing Wi-Fi (802.11ac)

-
Coexistence with existing technologies, e.g., IEEE 802.11ac, should be investigated from performance perspective

-
Usage scenarios that can maximize LAA performance, e.g., intra-operator and/or inter-operator synchronized scenario, should be considered.

-
Technologies to achieve tight interworking and traffic offloading from CN/RAN as well as the air IF should be investigated.

-
Possible charging policies for LAA should also be taken into account.
discussion:
question: slide 10 results for standalone or for assisted?




NTT DOCOMO: standalone but doesn't matter





CableLabs: on slide 10: How many channels available within 10m ? What about reference 


signals





NTT DOCOMO: CCA used for Wifi, scheduling restriction via SINR for LTE-U





Dish: slide 11: co-existence also with other technologies?





NTT DOCOMO: just an example, but other systems to be taken into account





Telecom Italia: co-existence in same or adjacent bands considered?





NTT: within same band as Wifi





inter-operator coordination assumed?





NTT DOCOMO: no

conclusion:
noted
RWS-140003
AT&T Perspectives on LTE in unlicensed spectrum
AT&T
Disc

abstract:

AT&T Perspectives on Assisted Access for LTE
Motivation/Definition:

Increase LTE availability to respond to increased user demand

Anticipate new devices and applications

Ubiquitous end-user experience

Deployment efficiency

Critical Issues:
NO IMPACT TO Release 12

Coexistence/Protection Assessment

Security

Spectrum assessment

Global ubiquity 

Zero impact to existing systems

Existing industry activity for future spectrum licensing

Working Group Tasks and Assignments
Time Plan:
September 2014: Definition of Study Item
March 2015: Completion of study item, start of WID(s)
March 2016: Completion of WID(s)
discussion:
ZTE: slide 7: security issues for standalone or for license-assisted?




AT&T: more for standalone





Telecom Italia: involving SA3?





AT&T: good idea





Vodafone: do we need to ask SA3 before deploying it?





Motorola Solutions: unclear what is baseline for zero impact to existing systems




Fujitsu: zero impact is a wish but it should rather be "limiting the impact"





Dish: other legacy systems? which one? All WGs should work in parallel or phasing





AT&T: up to RAN to decide the phasing





Huawei: only operators using unlicensed spectrum or others like Bluetooth?





AT&T: anything else in this spectrum





TeliaSonera: new disruptive technologies?





AT&T: initial phase is unlicensed spectrum





KDDI: some terminology issues

conclusion:
noted
RWS-140007
T-MOBILE USA View on LTE Carrier Aggregation with Unlicensed Spectrum
T-Mobile USA
Disc
abstract:

This contribution presents T-Mobile USA view on the usage of unlicensed spectrum carrier aggregation with LTE. It further provides guidelines which aspects the RAN SI should be focussed on.
objectives for the RAN Study 

-
Only licensed assisted LTE access to unlicensed spectrum 
to be considered.

-
Global as well as national regulation situation should 
be analyzed.

-
LTE-U technology benefits over other state of the art technologies (i.e. IEEE 802.11ac/ad) should be evaluated.

-
Co-Existence with other technologies (i.e. WiFi) using 
the same spectrum should be studied.

-
Study of required changes to LTE-A to support unlicensed spectrum aggregation should be performed.

-
Both LBT-not-required and LBT-required cases should be studied. Standardization completion timelines for both cases should be independent.

-
the study should aim for a global harmonized solution taking into account regulation differences in different regions, including LBT, to foster a vibrant eco-system. 

-
Solutions should be competitive compared to other state of art technologies.

discussion:
CableLabs: slide 6: min. 80MHz sounds restrictive, smaller like 20MHz would be needed




ZTE: slide 3: how to achieve global harmonized solution?





Etisalat: unclear how co-existence will be achieved here

conclusion:
noted
Vendors
RWS-140002
LTE in Unlicensed Spectrum: European Regulation and Co-existence Considerations
Nokia Corporation
Disc

abstract:

The presentation discusses European Regulation and Co-existence Considerations of LTE in Unlicensed Spectrum. In the co-existence considerations both LTE in unlisenced specrum and WLAN co-existence aspects and more than one LTE in unlicensed spectrum deployments are considered.

5 GHz Band Globally:
-
All major markets have 300+ MHz spectrum available at 5 GHz

-
5725 –5875 MHz in Europe seems to have good alignment with other regions for outdoor deployments. Currently indicated for Broadband Fixed Wireless Accessuse in the regulation.
Operator Spectrum Needs:
-
Calculations for spectrum needs e.g. in future and for WRC-15 purposes have been done assuming different use cases where both LTE and WLAN been considered as access technologies.

-
There should be no difference in spectrum need regardless if an operator is using WLAN to offload traffic from LTE to WLAN or uses LAA to offload the licensed band LTE operation

-
LAA is just one additional access technology for RLAN/WLAN/Wi-Fi use case scenarios No impact on mobile broadband needs and related spectrum need calculations

discussion:
chair of short-range devices (ETSI): slide 5: in Band C there is not only broadband wireless 


access there, e.g. short-range devices with a large variety; separation distance to avoid 



interference not taken into account here




Samsung: in some case 10km separation needed?





chair of short-range devices (ETSI): there are services in this band which have a protection 


status, ITS: 1,5km, BWA: 10km; band A and band B less critical





Panasonic: slide 8: indoor more important than outdoor?




Dish: how many users assumed per AP?




NSN: to be checked

conclusion:
noted
RWS-140005
Scenarios, spectrum considerations and preliminary assessment results of U-LTE
HiSilicon
Disc
abstract:

This document presents the foreseen deployment scenarios for the licensed-assisted use of LTE in unlicensed spectrum, as well as an analysis of the band combinations for operating LTE in the 5 GHz band. Preliminary assessment of the performance of LTE in unlicensed band is provided by simulations investigating the coexistence of LTE with other unlicensed systems. Field test results may also be provided.
-
U-LTE has benefits in terms of both coverage and capacity

-
Carrier selection is deemed as an efficient way to handle inter-operator co-existence issue, given the availability of large amount of unlicensed carriers

-
U-LTE can be a good neighbor to WiFi with carrier selection and/or TDD fake UL

-
LBT is expected to further improve cell-edge U-LTE performance
discussion:
Motorola Solutions: slide 12: LTE would cause more interference to Wifi?




Cisco: slide 10: more analysis neded for distance 0m: 90Mbps on red curve too low





Dish: simulation comparisons LTE vs. Wifi are interesting but do we assume that also 



LTE-U will out-perform Wifi?





chair of short-range devices (ETSI): everyone has the possibility to use unlicensed but on 


best effort basis

conclusion:
noted
RWS-140006
A look at the requirements for LTE in the Unlicensed Bands
InterDigital Communications
Disc
abstract:

LTE deployment in the unlicensed band has the possibility to greatly enhance the services provided by LTE. However there is a need to agree on global coexistence requirements and define a common methodology to inter-operate in shared spectrum to make the work complete and timely.
-
To balance the need to be as efficient as possible with our time and provide a robust answer to how to include unlicensed bands in LTE, we need to be as exact as possible in how we define the study that the working groups will undertake otherwise.

-
The questions pointed out in the previous slides are a good subset of the issues that are best known before or very early in a study by the working groups. If they are not known early:

-
The time schedule will take a hit or

-
We end up with a quick and dirty probably suboptimal solution.
-
These questions could be answered by:

-
Starting a RAN plenary study as proposed in RP-140240 to more clearly define the requirements including the answers to many of the proposed questions from this paper.  

-
Conducting email discussions on the public reflectors to define the requirements/focus the work.

-
Starting work at working group level with more realistic timelines (stretching out the work longer than as was defined in RP-140259).
discussion:
Etisalat: "in-device co-existence issues"?





RAN chair: we had also an in device co-existence WI
conclusion:
noted
RWS-140008
Extending the benefits of LTE to unlicensed spectrum
Qualcomm
Disc

abstract:

This slideset will describe Qualcomm's view on the introduction of LTE into unlicensed spectrum, covering 4 areas: benefits, spectrum aspects, features & performance evaluation, and standardization.
-
Introducing LTE in unlicensed spectrum in a Licensed Assisted manner will bring benefit to the 3GPP industry

-
3GPP can effectively deliver a clear message on LTE in unlicensed spectrum & at the same time reconfirm that the benefits of licensed spectrum cannot be matched by unlicensed spectrum

-
LTE can coexist with WiFi and other technologies in unlicensed spectrum with a variety of tools and standardized enhancements

-
3GPP standardization can start in RAN #65 from a RAN1-led Study Item

discussion:
CableLabs: slide 13/14: number of available channels for LTE?




Qualcomm:
24x 20MHz channels





Cisco: frequency selection applied to LTE?





Qualcomm: channel selection used, each device 2x20 out of 24x20





LG: stationary transmission assumed?





Qualcomm: UL in SCell does not exist

conclusion:
noted
RWS-140010
Requirements and Proposed Coexistence Topics for the LTE-U Study
Sony
Disc

abstract:

This presentation introduces and proposes coexistence topics for further study within a potential SI/WI. Furthermore requirements based on 3GPP/Wi-Fi coexistence use cases are listed.

discussion:
CableLabs: would like to have in-device co-existence also in the SI
conclusion:
noted
RWS-140012
LTE Operation in Unlicensed Spectrum
Texas Instruments
Disc

abstract:

In this contribution we present our views on LTE operation in the unlicensed spectrum. We provide an initial feasibility analysis taking into account regulatory, market and technical requirements.

LTE operation in unlicensed spectrum is feasible and beneficial

-
complementary to WiFi traffic offload

Careful study is required to formulate a single set of requirements applicable to all geographic regions

Coexistence between LTE and WiFi and between LTE operators must be addressed

3GPP work plan should be discussed addressing

-
Target use cases and deployment scenarios

-
Relevant regulations (current and planned)

-
RF band and band combinations

-
Enabling features/enhancements

-
Metrics: system and user throughput, cost/complexity tradeoffs etc.

discussion:
no comments
conclusion:
noted
RWS-140013
Specifications of LTE Unlicensed
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc
conclusion:
withdrawn

RWS-140014
On the Standardisation of LTE on unlicensed spectrum
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc

abstract:

In this presentation, a standardization plan for LTE-U in Release 13 is proposed with consideration of the different phase approaches.
discussion:
ALU: dual connectivity is second priority
conclusion:
noted
RWS-140016
Performance evaluation of LTE in unlicensed spectrum
Samsung
Disc

abstract:

In this contribution, we provide evaluation methodology of LTE-U and initial evaluation results of LTE operation in unlicensed band.
Initial evaluation results show that LTE-U could make better interference condition to neighbor Wi-Fi APs due to higher spectral efficiency of LTE

Various scenarios should be carefully considered to evaluate the pros and cons of operating LTE in unlicensed spectrum

-
Indoor, outdoor, sparse, dense, etc.

discussion:
Samsung: LTE and Wifi are in one channel, min. distance is 10m




Cisco: 60 random requests, same for Wifi? how many clients per Wifi connection?





NTT DOCOMO: 3 consecutive subframes, why?





Samsung: no special reason, is an example

conclusion:
noted
RWS-140017
Hitachi Perspectives on LTE-U
Hitachi, Ltd
Disc

abstract:

This document summarizes Hitachi's viewpoints on LTE-U. It discusses the deployment scenarios of interest, the operations, regulations and technical requirements needed to operate LTE in the unlicensed bands.

Need more frequency bands to support more devices & boost data rates

QoE degradation in unlicensed spectrum not negligible for a large number of users

-
LTE-U can overcome QoE degradation in unlicensed spectrum

Potential applications:

-
Social infrastructure (i.e. railroad, car, plant)

-
Private network (i.e. office enterprise network, factory system, O&M system)

Deployment scenario (Co-located/C-RAN/Non-co-located)

-
Non-co-located deployment flexible for private networks

Comparison of CA/DC/standalone

-
CA/DC/standalone should be considered at this stage

Need to meet regional regulation requirements(DFS,TPC, LBT)

Coexistence issues should be carefully studied
discussion:
CableLabs: slide 5/10 should be also covered in a SI
conclusion:
noted
RWS-140018
LTE in Unlicensed Spectrum
Intel Corporation
Disc

abstract:

The ever increasing demand for mobile data is fuelling a new wave of innovations to increase the capacity of cellular networks. As opportunities for conventional licensed spectrum below 6 GHz are becoming scarce, other spectrum frequency bands, such as unlicensed bands, have gained attention. However, operating on unlicensed spectrum may have design implications on LTE that are not yet well understood. In particular, co-existence between multiple LTE operators sharing the unlicensed band and co-existence with other systems, such as 802.11 WLAN, should be studied and addressed.

Global solutions to satisfy the co-existence and regulatory requirements in the potential LTE-U bands are preferred;

The co-existence study showed;

-
LTE-U outperforms WLAN in dense deployment ranging from 10~60% depending on the traffic load and channel availability;

-
LTE significantly degrades WLAN when the shared channel becomes congested;. LBT shows potential to ensure the fairness;

-
Furthermore, hidden-node issue needs to be addressed;

-
In DL only operation, LTE-U DL is vulnerable to near-by WLAN transmission;

Co-existence scenarios and performance metrics to be considered in the evaluation methodology have been proposed;

Regarding LTE-U work in 3GPP:

-
RAN1-led SI may start after Rel-12 completion;

-
RAN4-led WI should not start until the co-existence study is completed in RAN-1 led SI;

discussion:
Telecom Italia: slide 15: LTE degrading WLAN perf., what if interferer is Wifi? RAN1 or 


RAN4 co-existence studies




RAN chair: we need to avoid to confuse RAN1 system level studies with RAN4 link level 


studies, can be decided later

conclusion:
noted
RWS-140019
Considerations on LTE-U in Rel-13
CATT
Disc

abstract:

This contribution presents our views on LTE deployment in unlicensed spectrum, including requirements and technical design aspects.

design aspects of LTE-U:
Mechanisms to determine whether there is other network(s) competing for media

- If there are, design and mandatorily adopt scheme(s) for fair spectrum accessibility

- Otherwise, reuse existing LTE design as much as possible, except potential RF changes

RRM measurements for LTE-U

- Procedure and signal(s) for RRM measurements of LTE-U cell

- Aim to reduce UE power consumption

Multi-operator LTE-U coexistence

- Uncoordinated multi-operator LTE-U deployments in same geographic area can lead to significant interference and excessive overhead when competing for media 

- Mechanism(s) to avoid/reduce negative impact due to uncoordinated deployments

Data scheduling and transmission on LTE-U

- Aim to achieve energy efficient design

discussion:
Cisco: 5.7-5.8GHz in China is for mobile operators
conclusion:
noted
RWS-140021
Discussion on LTE in Unlicensed Spectrum
ZTE
Disc
abstract:

This contribution presents our views on a licensed-assisted access using LTE for unlicensed spectrum.It discusses the focused deployment scenarios, the operations and technical requirements.It further provides consideration of standardization of LTE-U.
Standardization Prioritization:

Complete an initial version in Rel-13.

Reuse LTE mechanisms as much as possible. 

First Priority : 

- Operating Mode: CA and DC

- Duplex mode: TDD

Second Priority:

- Duplex mode: FDD SDL

discussion:
Ericsson: slide 12: duplex mode TDD first prio: PCell or SCell?
conclusion:
noted
RWS-140022
Discussion on Licensed-Assisted LTE
Broadcom Corporation
Disc
abstract:

There is a general need for global, unified and increased amount contiguous spectrum for wireless use and in 3GPP Rel-13, standardization of licensed assisted LTE-U has the potential for of addressing this increased bandwidth need. LTE in unlicensed band should be standardized if technical studies show that proper co-existence mechanisms can be introduced and industry agreement for an unambiguous, global and standardized solution can be reached. Rel-13 standardization should focus on LTE in unlicensed band as supplemental DL.
BROADCOM POSITION
Broadcom promotes unambiguous, global and standardized solutions

-
LTE-U should be standardized if technical studies are promising and industry agreement can be reached

-
Rel’13 LTE-U standardization focus on developing SDL
Identify forward-looking*) LTE-U deployment scenarios, including presence of Wi-Fi

-
Realistic dynamic traffic models including UL+DL

-
Combined performance with UL+DL

-
End-to-End performance (TCP)

-
Take Small Cell scenarios as a starting point

Ensure efficient overall spectrum usage

-
Solve the claimed issues with carrier Wi-Fi management

-
Combined licensed + unlicensed bands (LTE-U + Wi-Fi)

-
Unlicensed bands (LTE-U + Wi-Fi)

-
LTE-U –only and Wi-Fi –only as reference cases

-
Consider alternatives to get Wi-Fi reference scenarios/results: e.g. from IEEE 802.11 or WFA

discussion:
CableLabs: agrees with slide 6 and would like to consider this as part of the study
conclusion:
noted
RWS-140025
Co-existence considerations for LTE-U
Cisco
Disc
abstract:

This paper will discuss co-existence considerations for LTE-U to inter-operate with other incumbent technologies in the unlicensed spectrum band.

1.
We recommend that LTE-U adopt a common politeness mechanism (such as LBT) that works across all regulatory domains. This shall apply even in countries where regulation does not require it (such as FCC regulations in US).

2.
We recommend 3GPP (in RAN) to undertake a study item that covers the following:

a.
Co-existence study between LTE and Wi-Fi taking into account various deployment models, as well as various Wi-Fi variants including 802.11ac (wave 1 and wave 2). Co-existence studies will (1) consider random backoff principle; (2) evaluate fairness of proposed LTE-U mechanisms.

b.
Co-existence study between several LTE units taking into account various deployment models.

c.
Investigation of how mobile devices would handle simultaneous Wi-Fi and LTE-U sessions.

3.
We recommend 3GPP to consult with the WFA soliciting input on co-existence and fairness aspects and with WBA soliciting input on Wi-Fi deployment models.

discussion:
CableLabs: agrees with major parts of the paper and would like to consider it in the SI
conclusion:
noted
RWS-140027
On integration of unlicensed spectrum
BlackBerry UK Ltd.
Disc
abstract:

An overview of approaches to integrate unlicenced spectrum into operator deployed networks, including feature comparisons and understanding how these might map to potential/candidate requirements.

For RAN-level integration of licensed/unlicensed beyond R12…

-
Requirements are a necessary first step - RAN plenary role

-
Alternatives include interworking enhancements and LTE-U

-
Both warrant comparison against the requirements

If LTE-U is to be progressed:

-
3GPP should target fair sharing with Wi-Fi from the outset (irrespective of regional regulatory variation)

-
Targeted solutions should be global (economies of scale, manageable standardisation effort)

-
Care is needed to preserve existing Wi-Fi use cases and user experience

UE complexity and standardisation effort are key factors

discussion:
no comments
conclusion:
noted
RWS-140028
Consideration of LTE in Unlicensed Spectrum
Fujitsu
Disc
abstract:

Some key scenarios and possible technical solutions for use of unlicensed/shared spectrum by LTE-based systems will be reviewed. The main pros and cons of the different options and possible implications for the scope of a RAN study item will be considered.
The need for more traffic capacity is paramount

Need to take care of meeting the requirements of the different deployment scenarios

Study should identify good technical solutions for LTE-A in unlicensed spectrum that give real benefits over tighter integration with WLAN
discussion:
no comments
conclusion:
noted
RWS-140031
Consideration on LTE operation in unlicensed spectrum
LG Electronics
Disc
abstract:

In this presentation, LG's view on standardization of LTE-U in 3GPP is provided together with several aspects that should be taken into account for LTE operation in unlicensed spectrum.
LG’s recommendations:

-
Carrier aggregation scenario should be the first focus in the 1st phase

-
Both approaches of supplemental DL only and SCell (DL/UL) are now under consideration for carrier aggregation scenario with focus on supplemental downlink

-
Both 5GHz and other unlicensed spectrum should be considered as LTE-U spectrum

-
Proper co-existence mechanism such as LBT, CS should be studied, evaluated and developed

-
Co-existence mechanism among different operators should be considered and developed

discussion:
Etisalat: slide 10: "loss of Wifi APs"?




LG: slide 9 performance due to additional APs

conclusion:
noted
3
Chairman's summary and open discussion
RWS-140029
Chairman's summary of workshop on LTE in unlicensed spectrum
RAN chairman (Qualcomm)
Report
discussion:
RAN chair: Ericsson is working on a SI proposal




Telecom Italia: in Sep.14 there is evaluation of the workload before starting a RAN1 SI





RAN chair: yes, we will review this in the regular process (competing with other 





proposals), there may be some space in RAN1





ZTE: selecting a specific band may help RAN1 to start





Sprint: was a fruitful workshop, encourages companies to work together on a SI proposal





Orange: supports ZTE proposal to focus on a band, in the slides co-existence with WLAN 


need to be extended to other systems as well; different operators seem to consider small 



cells/low power with higher prio; start in RAN1 should be reviewed by RAN





RAN1 chair: frequency and lower power aspect can be considered by RAN1





RAN chair: so 5GHz area enough information for RAN1?





RAN1 chair: yes





Blackberry: good summary although some specifics not covered and need further 




discussion





NTT DOCOMO: slide 8: in-device coexistence will have impact on RAN4?




RAN chair: co-existence bullet should be addressed in RAN1, in-device co-existence is 



RAN4 subject




NTT DOCOMO: in-device co-existence work depends on the band to be discussed





Dish: band to be decided?





RAN chair: not for RAN1 work (5GHz enough), for RAN4 yes





Dish: so far we looked just as Wifi co-existence but if RAN1 has to consider multiple 



technologies this will be a lot of work





Telecom Italia: Wifi is general and should be first phase, second phase will be band specific 


and can consider other technologies





Fujitsu: slide 4: should mean frequency-band agnostic 





NTT DOCOMO: we need to clarify definition of "in-device co-existence"; may mean 



implementation specific which will take time




ZTE: RAN2 had an in-device co-existence WI so RAN2 needs to be involved




Cisco: so other technologies would not be covered in RAN1?





RAN chair: RAN1 will look at Wifi co-existence





Broadcom: fairness has to be considered as well in co-existence





RAN chair: definitely yes; baselines and metrics or evaluation methodology can be defined 


in RAN1




Panasonic: different models may have different results





RAN1 chair: supports the slide set and based on this we can discuss a SI proposal in Sep.14

conclusion:
noted
4
Closing of the meeting
The chairman of this workshop Dino Flore (Qualcomm, RAN chairman ) thanked the delegates for participating and contributing to this workshop, he thanked the host for organizing this meeting and closed the workshop on Friday June 13th, 2014 at about 18:00.
RWS-140030
Draft report of 3GPP workshop on LTE in unlicensed spectrum, held in Sophia Antipolis, France, 13.06.2014
ETSI MCC
Report
provided at the end of the workshop

conclusion:
participants were asked to provide requests for corrections to this draft report to MCC in 


the 2 weeks after the workshop;





the revised in RWS-140032
RWS-140032
Report of 3GPP workshop on LTE in unlicensed spectrum, held in Sophia Antipolis, France, 13.06.2014
ETSI MCC
Report
conclusion:
noted
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