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Introduction

A workshop on LTE in Unlicensed Spectrum was held in Paris, France, January 21~22, 2014, hosted by Huawei, Ericsson, Qualcomm, CMCC and Verizon. The objective of this workshop was to share views and opinions among the companies interested in this topic and in discussing open issues further. 

There were 20 presentations with more than 60 participants from 41 companies. Lots of information has been shared during the workshop, including spectrum and regulation status, operator scenarios of interests, co-existence aspects and some preliminary thinking about standardization plans. The main topics discussed during the workshop have been summarized in section 3.

This document provides information on the presentation materials, and a summary, as a reference for interested companies that did not participate to the workshop.
Basic workshop information

There were more than 60 participants coming from 41 companies and organization/institute as below:

14 operators: CMCC, Verizon, Bouygues Telecom, Deutsche Telekom, KDDI, NII Holdings, NTT DoCoMo, Orange, Softbank Mobile, Sprint, Telefonica, Telecom Italia, TeliaSonera, Vodafone

26 vendors: Huawei, Qualcomm, Ericsson, Alcael-Lucent, Apple, BlackBerry, Broadcom, CATT, Cisco, Motorola Mobility, Motorola Solutions, Hitachi, Intel, InterDigital, LG Electronics, Marvell Semiconductor, MediaTek, NEC, Nokia, NSN, Panasonic, Ruckus Wireless, Samsung, SEQUANS, SONY, ZTE
1 Institute: IAESI 
The workshop agenda is provided as in Table 1, with 20 presentations. 

All the materials can be found at the open folder: https://www.dropbox.com/sh/8xjlm6gcccgnuwd/QovKbhhX5T
Table 1: Workshop Agenda

	Session
	Time
	Title
	Company
	Speaker

	Jan.21st
	Morning Session
Chair: 
Yang Ning (CMCC), 
Chan Yeesin (Verizon)
	9:00~9:15
	15min
	Welcome 
	Huawei
	Wan Lei

	
	
	9:15~10:00
	45min
	1. LTE-based Unlicensed Carrier Offloading
	Huawei
	Wan Lei

	
	
	10:00~10:45
	45min
	2. LTE in unlicensed spectrum - Technical and Regulatory Aspects
	Ericsson
	Christian
Hoymann

	
	
	10:45~11:00
	15min
	Coffee Break
	
	

	
	
	11:00~11:45
	45min
	3. Extending the Benefits of LTE to Unlicensed Spectrum
	Qualcomm
	Lorenzo Casaccia

	
	
	11:45~12:30
	45min
	4. Thinking about LTE-U
	CMCC
	Yang Ning

	
	
	12:30~13:15
	45min
	5. LTE in unlicensed spectrum
	Verizon
	Chan Yeesin

	
	　
	13:15~14:15
	
	Lunch Break
	
	

	
	Afternoon Session
Chair: Lorenzo Casaccia (Qualcomm)
	14:15~14:45
	30min
	6. LTE in shared spectrum situations such as unlicensed, lightly license or non-exclusive spectrum
	Sprint
	Scott Migaldi

	
	
	14:45~15:15
	30min
	7. NTT DOCOMO's Views on LTE Unlicensed
	DOCOMO
	Satoshi Nagata

	
	
	15:15~15:45
	30min
	8. Challenge toward LTE-U
	Hitachi
	Keizo Kusaba

	
	
	15:45~16:15
	30min
	9. Considerations on Korean spectrum/regulation situation
	Samsung
	GJ van Lieshout

	
	
	16:15~16:30
	15min
	Coffee Break
	
	

	
	
	16:30~17:00
	30min
	10. European regulatory aspects on 5 GHz spectrum to consider for LTE Unlicensed studies
	NSN
	Antti Toskala

	
	
	17:00~17:30
	30min
	11. Feasibility of LTE in Unlicensed Bands
	Broadcom
	Asbjørn Grøvlen

	
	
	17:30~18:00
	30min
	12. Technical solution for LTE operation in 5GHz and its compatibility with the EC Decisions and ETSI regulations
	IAESI
	Mariana Goldhamer

	Jan.22nd
	Morning Session
Chair: Anthony Soong (Huawei)
	9:00~9:30
	30min
	13. Considerations and way forward for the use of LTE in unlicensed bands
	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Said TATESH

	
	
	9:30~10:00
	30min
	14. Topics on LTE-U/WiFi coexistence in unlicensed bands
	Sony
	Yuichi Morioka

	
	
	10:00~10:30
	30min
	15. Considerations on deploying LTE in unlicensed spectrum in China
	CATT
	Shen Zukang

	
	
	10:30~10:45
	15min
	Coffee Break
	
	

	
	
	10:45~11:15
	30min
	16. Some considerations of LTE in Unlicensed Band
	Intel
	Zong Pingping

	
	
	11:15~11:45
	30min
	17. Viewpoints for LTE-U scenarios
	ZTE
	Li Shupeng

	
	
	11:45~12:15
	30min
	18. Korean regulatory requirements related to LTE-U
	LG Electronics
	Youngwoo Yun

	
	
	12:15~12:45
	30min
	19. Initial Studies on LTE Unlicensed -WLAN co-existence
	Nokia
	Sari Nielsen

	
	
	12:45~12:55
	10min
	20. AT&T Views on LTE-Unlicensed
	AT&T
	

	
	　
	12:45~14:00
	
	Lunch Break
	　
	　

	
	Afternoon Session
Chair: Christian Hoymann (Ericsson)
	14:00~16:00
	120 min
	Open Discussion, Summary and concluding discussion
	　
	　

	
	　
	16:00
	
	 close the meeting
	　
	　


Unlicensed LTE Workshop summary [21]
Lots of information has been shared during the workshop, and the final session summarized the following key points, as presented in the workshop summary slides:
Motivation

Traffic Growth

Possibility of unlicensed spectrum to complement licensed bands

Although licensed spectrum remains the preferred way to enhance capacity, e.g., due to better reliability, quality, mobility, security, etc. due to exclusive use of a single operator
Potential Benefits

One network for licensed and unlicensed

One Management system, one EPC

Reliability, Quality, Mobility, Security

Aim for efficient air interface 

Increased capacity and data rates

Possible use cases / scenarios

Main discussion focused on Operator-deployed small cells

Indoor and outdoor hotspot

Primary cell on licensed spectrum aggregated with secondary cell on unlicensed spectrum

Dual connectivity and stand-alone operation were discussed as well

Other scenarios were discussed, such as:

User-deployed small cells

Wireless backhaul

Potential Technical Requirements

Multi-technology coexistence and fairness

Especially LTE – WiFi 

Multi-operator coexistence and fairness

Especially LTE – LTE 

In-device coexistence

Regulatory requirements, e.g., radar protection

Regulatory Landscape

See individual company presentations, including the spectrum and regulatory status of 
North America [1][2][3][5][11][12][13][14][16]
Europe[1][2][3][10][12][14][16]
China[1][3][4][13][15][16][17]
Korea[2][9][16][18]
Japan[2][3][7][16]
India [3] 

Possible bands

Main discussion focused on 5GHz band, considering:

Middle (5.4GHz) and upper part (5.8GHz)

DL-only and/or UL and DL 

The need for a (almost) global band was discussed

It was expressed that LTE in unlicensed should be designed to work in (almost) any un-licensed band, e.g. not tailored to a specific band

Other bands (e.g., 3.5GHz in US, TVWS) were discussed

Performance Evaluation

Some company showed simulations results on coexistence [1][3][12][16][19]. Coexistence with Wifi and among different unlicensed LTE systems are the main concerns to be addressed

Potential Technical Features

The following new and existing features were discussed

FDD-TDD Carrier Aggregation, cross-carrier scheduling

Listen-before-talk, carrier sensing, RTS-CTS, Setting 802.11 NAV by sending CTS 

Small cell on/off and discovery, subframe muting

Dynamic frequency/carrier selection

Transmit power control

Flexible/dynamic duplex

CA of more than 100MHz, larger channel BW

Potential General Requirements

Continued importance of licensed spectrum 

Need for a global solution from day one

No impact on remaining Rel-12 work

The potential relationship of spectrum sharing with LTE in unlicensed was also raised

3GPP timeline
The potential 3GPP timeline was discussed and many opinions were presented 
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