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Meeting Organisation
Meeting:




3GPP RAN workshop on "5G"
Meeting location:


Phoenix, USA







Renaissance Phoenix Downtown Hotel, North & South Ballroom
Duration:




Thursday 17.09.15 (8am) until Friday 18.09.15 (5pm)
Host:





North American Friends of 3GPP
Chairman:




Dino Flore (Qualcomm, 3GPP TSG RAN chair)
email: oflore@qti.qualcomm.com
MCC support:


Joern Krause (ETSI)








email: joern.krause@etsi.org
Documentation:


ftp://ftp.3gpp.org/workshop/2015-09-17_18_RAN_5G/







(includes invitation, agenda, documents, Tdoc list, report)

Chairman's foreword for this workshop
Mobile communication is rapidly evolving. The success in connecting everything everywhere is posing formidable challenges to our industry. The mobile broadband demand continues to grow exponentially. At the same time the proliferation of new types of devices and services is rapidly increasing the number and types of connected devices wireless systems have to deal with. More generally, these new types of devices will be serving a variety of new applications that provide new experiences and demand new forms of communication.

To support the expanded connectivity needs of next decade, 3GPP has started discussing plans for the standardization of next generation cellular technology, also known as “5G”. A tentative 3GPP timeline for “5G” standardization was recently endorsed, including plans for a 3GPP technology submission into the IMT 2020 process triggered by ITU-R. One key aspect of the discussion is the definition of next generation radio technology(s), as this will be a key element to address the expanded connectivity needs of the future. From early discussions it is clear that a new radio technology(s) will have to be defined. What is not yet clear is the exact scope and requirements of this new radio technology(s). These aspects will be identified by a RAN study that will tentatively start in December 2015. The RAN workshop on 5G in September 2015 will be a good opportunity for companies to share their vision and priorities on next generation radio technology(s) and what needs to be developed by RAN, as well as the role of the parallel ongoing LTE evolution.

Executive Summary
The 3GPP RAN workshop on "5G" was held in Phoenix, USA,on September 17-18, 2015, hosted by the North American Friends of 3GPP. The meeting had 550 participants (see Annex A) and 90 documents (see Annex B).
A summary of the workshop chairman was provided in RWS-150073 and discussed at the end of the workshop.
1
Opening of the Meeting

As chairman of this workshop 3GPP TSG RAN chairman  Dino Flore (Qualcomm) opened the 3GPP RAN workshop on "5G" on Thursday September 17th, 2015 at 8am.

On behalf of the host, North American Friends of 3GPP, Gary Jones (T-Mobile USA) welcomed the delegates to Phoenix, USA and explained organisational issues of the meeting.
The chairman made the following three announcements to remind the delegates of this meeting:
RAN chair's reminder regarding 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
RAN chair's reminder regarding IPRs:
The attention of the delegates to the meeting 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 delegates were asked to take note that they were thereby 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
Based on http://www.3gpp.org/3gpp-calendar/89-call-for-ipr-meetings
RAN chair's reminder regarding antitrust and competition law:
The attention of the delegates to the meeting was drawn to the fact that 3GPP activities were subject to all applicable antitrust and competition laws and that compliance with said laws was therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and were invited to seek any clarification needed with their legal counsel. The leadership would conduct the present meeting with impartiality and in the interests of 3GPP. Delegates were reminded that timely submission of work items in advance of TSG/WG meetings was important to allow for full and fair consideration of such matters.

Based on http://www.3gpp.org/about-3gpp/legal-matters/21-3gpp-calendar/1616-statement-of-antitrust-compliance
RWS-150001
Agenda of the 3GPP RAN workshop on "5G", held in Phoenix, USA on 17-18.09.2015
RAN chairman (Qualcomm)
Agenda
conclusion:
approved
2
Vision & priorities for next generation radio technology

*: Late Tdoc request (>31.08.15 5pm CEST) or submission (>03.09.15 9pm CEST).

RAN chairman: 5min for presentation and up to max. 10min discussion per Tdoc of agenda item 2
2.1
Status of IMT 2020 (ITU-R WP5D)
RWS-150035*
Update on ITU-R Work on IMT-2020 for 5G
Chairman of ITU-R Working Party 5D (AT&T GNS Belgium SPRL)
discussion
conclusion:
revised in RWS-150082

RWS-150082*
Update on ITU-R Work on IMT-2020 for 5G
Chairman of ITU-R Working Party 5D (AT&T GNS Belgium SPRL)
discussion
Abstract: 
This contribution from the Chairman of ITU-R Working Party 5D provides an update on 


the work on IMT-2020 for 5G.

Tdoc is presented by Stephen Blust
[image: image2.emf]
Synopsis:

-
Working Party 5D has developed an overarching and coordinated plan

-
Continues the Partnership with industry as the success model for 5G

-
Much foundation work has already been completed

-
A lot of work is still required

-
Next steps are to define the radio interface technology minimum performance requirements and evaluation details

-
5G requirements will come from many different sources

-
More complex paradigm for development of requirements

-
Requirements provide a technical baseline for industry

-
Aggressive timeline

conclusion:
noted
2.2
Documents from other organizations
Alliance for Telecommunications Industry Solutions (ATIS) (NA):

RWS-150021*
ATIS’ 5G Vision and Initiatives
ATIS
discussion

Abstract:
Jim McEachern, ATIS Senior Technology Consultant, will present  ATIS' 5G vision and 


initiatives
Tdoc is presented by Jim McEachern

5G Initial Conclusions:

-
Regulatory:


-

Support evolution of Public Safety Related Applications


-

Support Public Switched Telephone Network replacement 


-

Ensure full support for critical communications

-
Coherent network evolution:


-

Policy-driven network configuration / reconfiguration


-

Interoperability will depend on spectrum band




-
Focus on interoperability below 6 GHz




-
Focus on service optimization above 6 GHz


-

Enable Mobility on Demand.

conclusion:
noted
5G Forum (Korea):

RWS-150055*
Roadmap for smooth migration to 5G in years around 2020
5G Forum, Korea

discussion

Abstract: 
For  successful commercialization of 5G systems and services in years around 2020, 




smooth migration roadmap toward 5G from 4G LTE is required. To envisage this objective, 


it will be necessary to have phased approaches such as e.g.  pre 5G, initial 5G and wide 



spread 5G etc. 5G forum has been doing many bilateral and multilateral activities to 




implement  this concept and will continue efforts to pursue this ideas.

Tdoc is presented by Youngnam Han

Expectation and Proposal]

-
Phased approach for 5G standards: 1st phase until Sept. 2018 and 2nd phase until Dec. 2019 

-
1st phase should include potential solutions for above 6 GHz.

-
Tight integration of new RAT and e-LTE for smooth migration. 

conclusion:
noted
IMT2020 (5G) Promotion Group (China):

RWS-150050
5G Research Status in China
IMT-2020(5G) Promotion Group
discussion

Abstract: 
IMT-2020(5G) promotion group is the major platform to promote 5G research in China. 


This contribution presents 5G research status in China, including vision, requirement, 



spectrum, and technologies.

Tdoc is presented by Ying Du

Summary:

-
Mobile internet and IOT are main drivers of 5G

-
5G typical scenarios include seamless wide-Area coverage, high-capacityhot-spot, low-latency high-reliability and low-power massive-connections

-
5G concept can be defined by “A Core KPI + A Group of Key Technologies”, Massive MIMO, NMA, UDN and all spectrum access will be the core technologies for 5G.

-
5G roadmap includes new AI and 4G evolution AI, new AI has two branches: low frequency and high frequency new AI

-
Based on unified AI technical framework, the optimized technical solutions can be derived for specific scenarios by flexibly configuring technical modules and parameters.

conclusion:
noted
5GMF (Japan):

RWS-150038
5GMF activities for 2020 and beyond
The Fifth Generation Mobile Communication Promotion Forum
discussion

conclusion:
revised in RWS-150081

RWS-150081*
5GMF activities for 2020 and beyond
The Fifth Generation Mobile Communication Promotion Forum
discussion

Abstract: 
Activities in the Fifth Generation Mobile Promotion Forum (5GMF) are introduced. The 


forum was established in October 2015 in Japan and intensive studies for next generation 


mobile communication systems for 2020 and beyond are taking place. The investigation 


spans use case studies, application areas, radio access technologies as well as network 



technologies. Proof of concept for the 5G mobile communications system is being planned.

Tdoc is presented by Takaharu Nakamura

discussion:


Summary: Target of 5GMF:

-
To lead R&D and International standardization to implement 5G mobile for 2020 and beyond


-

To make up the White Paper and Implementation roadmap

-
To demonstrate verification tests on Proof of our concept


-

To summarize the overview of verification by the end of June 2015 and call for participating of 

5GMF members


-

To perform the verification (mobile network + wired network + mobile application) from FY 

2017

-
To contribute actively to the international collaboration with international organizations


-

To promote sharing information and vision with overseas, Europe(5G-PPP), Korea(5G 



Forum), China(IMT-2020 PA, FuTURE Forum)

conclusion:
noted
TAICS (Taiwan):

RWS-150059
TAICS’ Initiatives for 5G
TAICS (Taiwan Association of Information and Communication Standards)
discussion

Abstract: 
TAICS is a regional standard organization based in Taiwan, many of its members also 



participate in 3GPP standardization tasks. This presentation will introduce the TAICS 



organization and scope, and its recent initiatives on 5G standardization preparation.
Tdoc is presented by Gabriel Lin
TAICS: Founded early 2015, 82 Members and Growing

TAICS members assume three releases Rel-14, 15, and 16

5G Acceleration Program, 5G Trial Networks

EU-Taiwan 2015: H2020 5GPPP ICT-14: Consortium members in METIS II (P1) and Xhaul (P7)

EU-Taiwan 2016-2017: H2020 2016-17 Targeted Opening Call, EU-TW Cooperation in access convergence

conclusion:
noted
5G-PPP (EU):

RWS-150007
5G Vision and Priorities
The 5G Infrastructure Public-Private Partnership
discussion

Abstract: 
5G-PPP as part of the EU Horizon 2020 programme is addressing the future 






communication network including support of vertical sectors. It aims at using collaborative 


research as means for consensus building even between competitors to prepare future 



standards, including 3GPP. The presentation introduces 5G-PPP's vision and priorities 



based on its white paper presented at MWC 2015.

Tdoc is presented by Hans van der Veen

Conclusions:

5G research is getting momentum globally

-
European 5G research started in EU Framework Program 7

-
5G-PPP launched in December 2013 as part of new European research program Horizon 2020

5G-PPP is addressing the future communication network including support of vertical sectors

3GPP work would need to clarify the right timing and service introduction perspective, which may vary from different regional perspectives 

3GPP would need to ensure that vertical industry requirements are properly captured

5G-PPP expects 5G wireless system will be integrated and co-developed with existing and evolving 4G systems

3GPP would need to consider spectrum sharing and regulatory aspects related to expected licensing schemes

5G-PPP has published a Vision and Requirements White Paper (presented at MWC 2015)

-
19 5G-PPP projects started on July 1, 2015, with expected spin off inputs to standardization by European actors

discussion:
Telecom Italia: there was discussion on the channel model beyond 6GHz yesterday (SI 



was approved in 3GPP RAN), will 5G-PPP work on this as well and time lines are aligned?




Samsung: yes, 5G-PPP project is called NM-Magic

conclusion:
noted
COHERENT (5G-PPP project):

RWS-150022
COHERENT Vision on Software Defined Networks for 5G
IAESI, THALES, FAIRSPECTRUM, EICT, VTT, EURECOM, CREATE-NET, OTE, POLITECHNICA POZNANSKA
discussion

conclusion:
revised in RWS-150086

RWS-150086*
COHERENT Vision on Software Defined Networks for 5G
IAESI, THALES, FAIRSPECTRUM, EICT, VTT, EURECOM, CREATE-NET, OTE, POLITECHNICA POZNANSKA
discussion

Abstract: 
This contribution presents the vision of H2020 project COHERENT on technical enablers  


required for 5G cellular SDNs.

Tdoc is presented by Mariana Goldhamer

discussion:


Coherent high level objectives

Research and develop a unified control and coordination framework for 5G heterogeneous radio access networks (RAN), with focuses on

• Software Defined Networking (SDN) for RANs

• Efficient radio resource modelling and management in programmable RANs

• Flexible spectrum management

Conclusion:

-
Central Coordination and Virtualization are key factors for performance improvement in dense

deployments

-
Network graphs empower the operation of a Central Coordinator

-
Virtualization and central coordination facilitate:

• Seamless mobility

• Network MIMO

-
PHY/MAC abstractions allow faster and RATindependent coordination
conclusion:
noted
METIS (METIS was a EU FP7 project, METIS II is an EU 5G-PPP project):

RWS-150070*
Candidates for 5G Channel Models – A Summary from METIS
Anite Telecoms Ltd
discussion
Abstract:
In this presentation we summarize the status of the METIS activity including:





- Objectives of METIS





- 5G channel Model Requirements





- Brief Literature survey of the CMs





- Measurement Campaigns





- Proposal for Channel Models





- Simulation Examples"
Tdoc is presented by Pekka Kyösti
Summary:
5G propagation scenarios and 5G channel modeling requirements were identified

No existing model fulfills all the identified requirements

The map-based model proposal fulfills all requirements

Partly validated the developed map-based model in selected scenarios

Further efforts of parameterization and validation against measured propagation characteristics are needed

discussion:
Anite: to clarify this input is provided by Anite and not by the METSI project 




Samsung: massive MIMO: WINNER model may not be useful for it, why?





Anite: slide 8 left figure blue dots: shows that channel capacity is overestimated





RAN1 chair (NTT DOCOMO): would be interested to resue existing models so interested 


to know more information about "None of the existing models address all the 5G channel 


model requirements" (slide 5)




ALU: channel modelling up to 60GHz, 3GPP may go up to 100GHz, will this be addressed 


in METSI





Anite: METSI project is over but METIS II started





Fujitsu: MAP based modelling is an interesting approach, can you clarify the complexity 


concern?





Anite: has no quantitative figures at the moment

conclusion:
noted
NGMN (Next Generation Mobile Networks):

RWS-150048*
5G Use Cases, Deployment Scenarios and Framework of Requirements
NGMN
discussion

conclusion:
revised in RWS-150088

RWS-150088*
5G Use Cases, Deployment Scenarios and Framework of Requirements
NGMN
discussion

Abstract: 
This contribution presents the preliminary results of NGMN study on 5G use cases, 




deployment scenarios and framework of requirements for enhanced mobile broadband. 



NGMN 5G work-programme is introduced as well.
Tdoc is presented by Dajie Jiang

Summary:

-
NGMN will continue to develop and refine the requirements framework and develop test environments to guide IMT-2020 development.

-
For eMBB (enhanced mobile broadband), NGMN has identified six deployment scenarios and a requirements framework of interest for 5G.

-
The following milestones are currently planned to progress eMBB:

-
Develop relevant test environments (2015.12).

-
Refine and detail key performance metrics, deployment scenarios and test environments (2015.12).

-
Provide values of (some) requirement metrics (2015.12). 

-
Define evaluation framework for the requirements (2016.3).

-
For non-eMBB (e.g. MMC, URC), NGMN will develop requirements, deployments scenarios and test environments, based on inputs from verticals (date tbc).
conclusion:
noted
Small Cell Forum:
RWS-150071*
Small cells: Delivering densification for 5G
Small Cell Forum
discussion

Abstract:
5G requirements demand network densification. Densification is achieved through Small 


Cells. Ensuring maximum performance from huge deployments of small cells is something 


the Small Cell Forum membership have practical frontline knowledge of. Our role is to 



report, share experience, and feed in the requirements that enable mass deployment for 



dense networks.
Tdoc is presented by Mark Lipford
Summary:

Small Cell Forum works with member operators and vendors to accelerate commercial deployments of 3GPP standards based small cells into integrated HetNets. 

Our work included developing technical enhancements to accelerate wide scale adoption into market segments such as: 

-
Drove decomposition of UTRAN with definition of Iuh to support non-ideal backhaul.

-
Accelerated multi-vendor small cell implementation through FAPI platform MAC/PHY decomposition.

-
Executed API program to support value creation opportunities linked to precise location and enterprise services
For 5G, we recommend that 3GPP leverage our learnings that are addressing existing barriers to commercialisation of 4G HetNets:

-
5G needs flexible options for multi-vendor access virtualization over medium latency (2-6ms) and high latency (10-30ms) transport networks

-
Recommend architect multi-operator/neutral host support in 5G for accelerated deployment

-
5G needs to evolve the established API/services framework to enable rapid time to market and commercialisation of services
discussion:
Samsung: slide 6: 3GPP and small cell Forum will become competitors as both will 




specify?




Small Cell Forum: no technical work is left to technical bodies





IAESI: ETSI MEC mentioned: APIs in ETSI or in 3GPP?





Small Cell Forum: open for both

conclusion:
noted
TSDSI (India):

RWS-150060*
TSDSI’s Vision & Roadmap for 5G
WG 5G of TSDSI
discussion

conclusion:
withdrawn
2.2.a
Documents from extra-terrestrial organizations
RWS-150075**
NX - new waveform for 5G
5GNX.com
discussion
Abstract:
In this presentation we will describe "NX", a novel technology for 5G. First phase of NX specifications have been collaboratively developed in the wireless community, and is currently being evaluated in universal field trials. The full NX system is expected to be commercially available in 2020.
Tdoc presented by Carl Spock
discussion:
ALU: is twitter working in your universe?




Spock:
we beamed it up already, see 5GNX.com




TeliaSonera: has seen this already what is the delta?

conclusion:
noted
**: inter-galactically late in 5th and some other dimensions
2.3
Status of SMARTER SI (SA1)
RWS-150032
Progress and content of 3GPP SA1 5G work item
3GPP SA1 Chair (KPN), FS_SMARTER rapporteur (Vodafone)
discussion
Abstract:
This presentation shows the status and content of the 3GPP SA1 work item FS_SMARTER 


(Study on New Services and Markets Technology Enablers). The objective of the 




FS_SMARTER study is to develop high-level use cases and identify the related high-level 


potential requirements for 5G.

Tdoc is presented by Toon Norp
Summary:

More extreme connection density, data rate, capacity being considered for the wide area NW, often in conjunction with one another

New localised, isolated types of 3GPP access.

Many different flavours of access NW according to market requirements

But…Still in informative phase and RAN performance requirements largely unvalidated

discussion:
ZTE: SI in Dec. planned, use cases of SA to be taken into account for the requirements?




SA1 chair (KPN): you have readio related requirements that are not linked to SA1 work





OPPO: "New localised, isolated types of 3GPP access": meaning of "isolated" is not so 



clear as systems have to work together





Vodafone (SI rapporteur): you may think of robots in a factory which are working isolated





Kyocera: how to you plan to group use case?





SA1 chair: good question, we will have to look at this in Oct. meeting





Vodafone (SI rapporteur): we are contribution driven so members can come with proposals 


but there may be also some conclusions from this workshop which can influence this; 



agrees that we have a very wide range of devices/cases to be addressed




Coolpad: "Addressing devices (e.g. wearables) not directly connected" not clear




SA1 chair: so far devices have SIM cards to be identified but in M2M area you may have 


also other solutions so we have to look into this





Fujitsu: mulit-RAT/multi access networks: in 3G we know what a RAT is so in 5G we may 


have to refine this terminology





SA1 chair: agrees





US Cellular: network slicing and other issues need to be considered as well not hust RATs
conclusion:
noted
2.4
Contributions from members

RWS-150002
Views on Next Generation Wireless Access
Lenovo, Motorola Mobility UK Ltd.
discussion

Abstract:
LTE has proved to be a huge success but given the insatiable appetite for mobile 





broadband, we are faced with the situation of evolving LTE while dealing with the limits of 


physics. The industry faces a challenging environment with huge demand, high rollout 



costs, scarce spectrum and a strong desire to profitably drive mobile broadband into new 


markets. We present our views on these challenges and the potential areas for evolving 



radio access.

Tdoc is presented by Bob Love

Summary:

-
Connectivity beyond LTE driven by non-traditional use-cases, increased capacity, increased user data rate, and reduced cost expectations

-
Capacity tools need to be renewed for 2020+:
More spectrum, very large bandwidth, new network architecture, massive MIMO

-
Focus on both Radio and Network Architecture flexibility to drive down cost and better address new markets and use cases.

-
Achieving “50 Mbps everywhere” (400 connections per sq.km in homogeneous macro network; 20Gbps/sq.km traffic density; minimum 50Mbps user rate)


-

Requires >100 MHz of spectrum with LTE. Much less if heterogeneous.


-

NG to reduce large spectrum bandwidth needed and reduce heterogeneous cost

-
mmWave + very large bandwidth + massive MIMO => 1 gigabyte/sec:


Compelling - but addressing engineering, spectrum, & supply chain issues is key
discussion:
ZTE: slide 9: "Optimization without constraint of backward compatibility" what is meant 


by constraint




Motorola Mobility: pilot configuration and numerology





RAN1 chair: slide 7 last main bullet: unlicensed band is also a use case?




Motorola Mobility: yes





Fujitsu: device on slide 9 is a BS or a mobile?





Motorola Mobility: mobile BS





Huawei: slide 10: energy efficiency: what ideas do you have




Motorola Mobility: small cells may improve this





LG: we have already dual connectivity so what other C/U split do you have in mind?





Motorola Mobility: thought more about multi-RAT

onclusion:
noted
RWS-150003
Key Technologies and Standardization for 5G Radio Access
CATT
discussion
Abstract:
5G application scenarios and requirements have already been discussed in ITU-R. This contribution presents some CATT's consideration for 3GPP RAN standardization and view on key candidate technologies for 5G RATs.
Tdoc is presented by Xueming Pan

5G radio access technologies:

-
eMBB: Massive MIMO, LAA, UDN, New MA, mm Wave

-
Massive MTC: Coverage, cost, battery life, Massive connection, procedure simplification

-
Critical MTC: Latency reduction -air interface & network, High reliability - Diversity & redundant transmissions, V2X

Massive MIMO: Extension of Rel-13 FD MIMO beyond 64 antennas, TDD advantage over FDD due to availability of more accurate channel information, MIMO for mmWave

Novel Multiple Access: Spectrum efficiency gain in both DL and UL, Massive connection, Low latency deployment

Pattern Division Multiple Access(PDMA): A novel multiple access technology, with joint design of SIC-amenable pattern in time/frequency/space/power/code domain at the transmitter and low-complexity SIC-based detection at the receiver

Low Latency transmission: Targeting IMT-2020 requirement : 1ms over the air latency, TTI shortening
discussion:
RAN1 chair (NTT DOCOMO): use case for PDMA? time contraint?




MTI: any use case where a single UE needs 10Gbit/s?





CATT: is ITU requirement but maybe not for one UE





LG: below and above 6GHz: common components in phase 1?





CAT: low latency more important in first phase; yes some common components planned in 


first phase





Qualcomm: slide 16: massive MIMO more for TDD and slide 6: wide area coverage for 



FDD, is this not contradicting? in 5G it may change that TDD is just for hot spots




CATT: it is good if we can also provide wide area coverage for TDD





Sprint: slide 9: how do we manage all these different RATs?





ZTE: slide 13: figure relation is not clear

conclusion:
noted
RWS-150004
The Road to 5G: Orange vision and priorities for Next Generation Radio Technology
ORANGE
discussion
Abstract:
This contributions presents Orange vision and priorities for the new Next Generation Radio Technology. This includes our service and technical requirements vision and priorities and the design principles that we believe 3GPP should consider for 5G (Spectrum, Compatibility, mobility, interworking, etc).

Tdoc is presented by Fatima Karim-Peters

Orange Top Priorities and Roadmap principles

-
The standardization roadmap needs to take into account the market demand, the network efficiency and the new spectrum availability Specifications expected to be ready in 2018 should enable 5G deployments below 6 GHz from 2020 on, with significant gain compared to LTE Specifications ready by end of 2019 should enable 5G deployments in all candidate bands Orange priorities for 5G

-
significantly enhance user experience

-
significantly enhance network performance and operation, especially the energy and spectrum efficiency of mobile broadband

-
enable new services (low latency/high reliability, ultra low-cost networks)

-
ensure forward compatibility for future 5G releases (beyond 2022)

-
Ensure cost efficiency

-
Ensure security and privacy

-
All these aspects should be studied in 5G RAN WGs study item(s)

-
Relevant features to be specified in the first phase should be decided ONLY at the end of the RAN WG feasibility study (ies), accounting for market demand and performance evaluation results of the candidate features

-
Note the RAN WIs should set the system basis right to ensure support of all other 5G requirements in a forward compatible manner

-
3GPP work on the Next Generation Radio Technology should bring considerable gains and benefits compared to evolutions of legacy technologies and should take advantage of mature and ambitious research initiatives e.g 5GPPP whose vision is supported by a large set of 3GPP and industry players
discussion:
OPPO: slide 10: forward compatibility, supporting 2G/3G/4G will have complexity impact 


esp. for UE




Orange: services of phase 2 have to be compatible with phase 1, complexity has to be 



evaluated





Vodafone: seamless mobility support for 2G and 3G may put some strong design 




constraints on 5G, so we need to be careful with this





ALU: how considerable do we need "considerable" needs to be thought over





Orange: agrees that we have different areas to be considered energy/cost/spectrum

conclusion:
noted
RWS-150005
Telefónica 5G Vision
Telefónica
discussion
Abstract:
Telefonica's main drivers for 5G are to reinvent the cost model, build in NFV and IoT, exploit higher frequencies, higher speeds, lower latency and higher UE density but deliver the right experience to the right user at the right cost in a set of appropriate network slices.
Tdoc is presented by Kevin Holley

Telefónica key goals for 5G are:

-
Network architecture based on SDN/NFV exploiting network slices for RAN&CN
-

The Future CN will upgraded through software only

-
Ability to provide the right network slice to a UE depending on the service

-
New use cases (IoT, ultra-low latency, ultra-high reliability…) must be economically viable

-
Interworking should be limited to 4G, which should also play a key role in 5G coverage and control (at frequencies below 6 GHz)

-
We should not create cost in replicating unused ISDN services from the 1980s in 5G.

Meanwhile, Telefónica believes that 4G networks should be allowed to grow and improve through some of the innovations proposed for 5G

discussion:
ALU: slide 5: impacts on filtering, what sort of drawbacks?




Telefonica: multiple technologies in same chipset can be more expensive, if there is a big 


advantage for the new technology this may be useful





NTT DODOCOMO: "we should not create cost in replicating unused ISDN services from 


the 1980s in 5G" unclear





Telefonica: we need to check use case and requirements which are a  key point





KT: slide 3: massive low cost IoT, relation of 4G IoT and 5G unclear





SKT: slide 5: virtualization unclear, in how far general purpose processors can be used





<Hongkong ?>: full duplex should be exploited, why not for access?





Telefonica: we made an evaluation and found it is not yet ready

conclusion:
noted
RWS-150006
Vision on 5G Radio Access Technologies
Huawei
discussion
Abstract:
This contribution presents Huawei's vision on 5G scenarios and requirements, and provides an overview of the enabling technologies for 5G. A 5G timeline is also proposed for RAN.
Tdoc is presented by Peiying Zhu
5G New RAT, an Unified Air Interface (UAI)

UCNC - UE Centric No Cell Radio Access

SoftAI to Integrate all Use Cases

Adaptive Frame Structure: provide flexibility

f-OFDM: Enable Future Proof Design and RAN Slicing

SCMA: Sparse Code Multiple Access

From LTE Global Orthogonality to Dual Non-Orthogonality

Polar Code for reliability and low energy consumption

Phased Approach

-
5G SI(s) should consider the key enabling technologies for eMBB, mMTC and uMTC.

-
5G Phase-1 should address all ITU requirements to differentiate with LTE evaluation, focused on lower 6GHz spectrum
May place emphasis on eMBB for early deployment

-
5G Phase-1 should define the framework to support mMTC and uMTC.
Such as waveform, numerology and frame structure

-
5G Phase-1 should not take up the most standardization time
The launch of Phase-2 WI should NOT wait for the completion of Phase-1

-
Phase-2 is a comprehensive 5G for global main stream deployment of 5G

discussion:
RAN1 chair (NTT DOCOMO): page 16: why overlap between phase 1 and phase 2?




Huawei: trying to avoid that some use cases are not considered





LG: contention based access considered with C-RAN?





Huawei: there are other methods without real contention





Fujitsu: slide 17: phase 1 includes looking at above >6GhZ




Huawei: phase 1: some operator may have early deployment needs so we would 





accomodate for this

conclusion:
noted
RWS-150008
View on RAT and IMT-2020
Panasonic Corporation
discussion
Abstract:
This document shows our view on the relation among RATs and how to satisfy possible IMT-2020 requirements.
Tdoc is presented by Hidetoshi Suzuki

Thanks to Carrier Aggregation/Dual Connectivity like design, multiple RATs can be aggregated can be basic assumption

In order to support multiple RATs flexibly, good container like structure is required. Or it could be said as "sub-RAT" on "cradle-RAT".

Different numerology of sub-RAT may be used.

Sub-RAT can be further added when release increases.

discussion:


conclusion:
noted
RWS-150009
5G - key component of the Networked Society
Ericsson LM
discussion
Abstract:
Ericsson’s view on 5G radio access, being composed of LTE evolution and a new 5G RAT 


(called NX). We will highlight the main technology components needed to meet the 5G 



requirements. It will conclude with a time plan.
Tdoc is presented by Stefan Parkvall

NX PHY Design:

High degree of symmetry: Low-power base stations similar to devices, Integrated D2D and wireless backhaul

Duplex: Dynamic TDD, FDD

Time-domain structure: Physical mapping enabling fast detection/decoding, Self-contained subframes

Waveform: OFDM with flexible numerology

Summary:

LTE evolution: Enable 5G use cases in existing spectrum

NX – new radio access:
–No backwards-compatibility constraints
–High performance is essential

NX forward compatibility crucial

Phase I: MBB focus, from 3 to 30-40 GHz, assisted by LTE

Phase II: Full IMT-2020 compliance

discussion:
Interdigital: waveform: other wave forms considered? do we limited foward compatibility 


with OFDM




Ericsson: does not see a limitation





NEC: migration from NX to LTE evolution unclear on slide 14





ZTE: slide 5: when will such a chip be available on the market?





ALU: slide 5/29: flexible numerology for the waveform: numerolgy changes with 




frequency and cell size, also per carrier?





Ericsson: maybe but slides written from deployment view point





KT: how many numerologies for the wide range?





Ericsson: not 1, not 100, in between





Orange: slide 8: so some operators have nothing to expect from 5G (depending on 




spectrum)?





Ericsson: agrees that 5G cannot be just MBB





Kyocera: focus fully on TDD in phase 1 is unclear
conclusion:
noted
RWS-150010
Nokia Vision and Priorities for 5G Radio Technology
Nokia Networks Oy
discussion
Abstract:
This contribution presents phasing of 5G RAN development, configurable radio technology 


to cover up to 100 GHz, flexible RAN architecture including radio cloud functional split 


and migration path to operate with 5G core.
Tdoc is presented by Antti Toskala

conclusion:

Flexible and configurable radio system

Flexible and programmable multi-service architecture

Consider fronthaul and Cloud-RAN functional split

Phasing ensures meeting markets needs in time

Ensure smooth progress of LTE standards in parallel

discussion:
Telecom Italia: fronthaul will be an issue in 5G




RAN3 chair (Huawei): slide 9: fronthaul interface not clear





TeliaSonera: when do we need to decide what should be in phase 2, first phase is anchored 


on LTE will this put any 5G design restriction?





Nokia Networks: in study phase we need to look at all cases but we need to have some 



order





US Cellular: slide 13: "new core is not required for phase 1" seems to be a restriction for 


5G





Nokia Networks: to address earlier deployment needs there is no alternative





Nokia Networks: some areas of M2M that are not covered by LTE but we should maybe 


not look into 5G enhancements for this in the first step
conclusion:
noted
RWS-150012
5G: Views on Technology & Standardization
Qualcomm
discussion
Abstract:
Qualcomm's view on 5G technology directions, project timeline & standardization 




planning.

Tdoc is presented by Casaccia Lorenzo

Conclusions:

Focus 5G design on fundamental technologies for robust long term potential

-
OFDM family still the right choice of modulation for mobile broadband

-
RSMA (Resource spread multiple access) should be considered at least for IOE (Internet Of Everything)
First phase of 5G in late 2018 (3GPP Release 15)

-
5G broadband access:
Licensed & unlicensed at least for <6GHz, FDD & TDD, wideband up to ~300 MHz, shorter RTT (~100s us), new subframe design, LTE anchor (dual connectivity);
Launch in mid-2020

-
Essential to ensure full forward compatibility to a broader range of use cases

Second phase of 5G by end 2019 (3GPP Release 16)

-
5G mobile broadband standalone operations (no LTE anchor)

-
Mission critical, mm-wave, wide area IOE

-
2021-2022 launch & ITU IMT-2020 submission

Strong commitment to LTE evolution in parallel

discussion:
RAN1 chair (NTT DOCOMO): slide 9: Mission Critical: use case?





Qualcomm: could be considered more general: transmission overlapping any other traffic

conclusion:
noted
RWS-150013
5G Vision
KDDI Corporation
discussion
Abstract:
KDDI's vision on 5G Radio Access Technologies.

Tdoc is presented by Hiroki Takeda

Conclusion:

3gpp RAN should study shared band mechanism in higher frequency ;

•Assume use cases and classify them

•Identify the frequencies for shared band and deployment scenarios, requirements

•Design the technologies for shared band

•Provide technologies to the market

discussion:
Samsung: shared band is an interesting approach but may have regulatory impacts




KT: slide 3: 4 different methodologies, any preference?





KDDI: they should be studied further





Federal Wireless: what difference does this proposal have compared to existing 





TDMA/FDMA/CDMA?





Orange: what kind of service for shared bands? which frequencies for this? how do you 



forsee service continuity between different isolated 5G zones?





KDDI: eMBB intended but also other use cases possible, ITU-R will decide about 




candicates for shared spectrum, for continuity you could use existing LTE system
conclusion:
noted
RWS-150014
Proposals for 5G Technologies
Mitsubishi Electric Co.
discussion
Abstract:
This contribution presents our views on use cases for 5G, 5G requirements and possible 



solutions.
Tdoc is presented by Fumihiro Hasegawa
Conclusion:

-
Possible topics for technological enhancements for massive MIMO to achieve higher throughput are proposed

-
An adaptive OFDM-based waveform scheme is proposed to expand cell coverages

-
Enhanced DFT-s-OFDM based waveform is proposed to satisfy demands for more RS in massive MIMO systems

discussion:
Telecom Italia: which frequency was used for massive MIMO trial?




Mitsubishi: 44GHz





LG: page 10: how can we protect waveform orthogonality against delay spread?





Mitsubishi: orthogonality can be preserved, no need for special scrambling





Straight Path: beamforming used? 




Mitsubishi: 16 streams of 500Mbit/s

conclusion:
noted
RWS-150080*
Proposals for 5G Technologies
Mitsubishi Electric Co.
discussion

revision of RWS-150014

conclusion:
withdrawn

RWS-150015
Perspectives on 5G
Dish Network
discussion
Abstract:
This presentation provides DISH’s view on key areas that impact use cases and 





requirements such as spectrum, satellite access and broadcast/video.
Tdoc is presented by Mariam Sorond

Recommendations:

-
5G should provide flexibility to support new entrants as well as legacy operators -- with varying business models in all frequency bands
Frequency ranges for channel modeling should cover all candidate bands

-
5G System Architecture should enable seamless and cost effective communication utilizing all available spectrum and technologies
-

Support local, terrestrial, aerial and satellite
-

Support Broadcast/Multicast and content caching

-
Support licensed, unlicensed, low band, high band, and shared spectrum

-
The network architecture should allow operators to deploy a completely new network

-
3GPP should agree on a “project plan” for 5G and consider a phased approach for the specifications
-

SA has started work on use cases, RAN and SA collaboration will be useful at this stage
-

Prioritize based on direct input from multiple industries; how do we encourage this 




participation?

conclusion:
noted
RWS-150016
5G Views and Technologies
Alcatel-Lucent Deutschland AG
discussion
conclusion:
revised in RWS-150084

RWS-150084*
5G Views and Technologies
Alcatel-Lucent Deutschland AG
discussion

Abstract:
5G will be a unified ecosystem serving both traditional and new applications and use cases. 


In this presentation, we focus on some of the potential enhancements needed to fully 




optimize the support of these diverse traffic types from mobile broadband to massive 



densities of ultra-narrowband devices as well as support for use cases such as low latency 


and fulfilling a consistent user experience.
Tdoc is presented by Teck Hu

Summary of Our views on 5G

-
5G supports enhanced mobile broadband and also large numbers of small packets efficiently

-
5G provides a multi-service performance consistency through an adaptive air interface that


enables asynchronous transmission and optimization for small packets

-
Diverse and diverging requirements call for a New RAT that is user-centric and forward compatible

-
5G will follow a path of continuing evolution

-
4G/LTE evolution continues well after ‘5G’ launch

discussion:
LG: how much asynchronous is included in your simulations?




ALU: there is more information in the WORD file in RWS-150084





Intel: page 7: UE has to know filtering coefficient





KT: has very little specification impact





<?>: page 6: up to which frequency range would these assumptions apply?





OPPO: user centric radio design: no common broadcast channel anymore?
conclusion:
noted
RWS-150017
KYOCERA Perspectives on eLTE
Kyocera Corporation
discussion
Abstract:
KYOCERA’s perspectives on enhanced LTE and 5G should be focus more on TDD-




specific features.
Tdoc is presented by Chiharu Yamazaki

KYOCERA Perspectives

5G systems to be commercialized in 2020

-
Further enhanced LTE on 3.5GHz～6GHz band is still necessary as well as New RATs.

TDD system is quite compatible with 5G requirements

-
Suitable for small cell with higher frequency

-
Highly efficient with Massive MIMO

-
Autonomous spatial ICIC (e.g. Null steering) exploiting channel reciprocity

Proposal: 5G should focus more on TDD-specific features.

Spatial filtering technology exploiting channel reciprocity is the key feature for 5G

conclusion:
noted
RWS-150018
5G RAN Architecture & Radio Technologies, Time Plan
NEC
discussion
Abstract:
This presentation shows the use case and requirements for the coming 5G, the RAN 




architecture with including of the explanation of technologies, functions and features. The 


time line for the release schedule is also shown.
Tdoc is presented by Chenghock Ng

New Carrier:
-
For capacity boosting, for efficient use of radio resource in dense HetNet deployment

-
For high energy efficiency, “send only when needed”

-
For less overheads

New Waveform: OFDM

Numerology tuning: For supporting a wide range of spectrums, For scalable system bandwidth

Massive MIMO:

-
(For spectrum efficiency) To enhance spectral efficiency via exploring degree of freedom


in spatial domain

-
(For coverage extension) To extend cell coverage via beamforming gain

Latency Reduction for Critical Services

-
Fast UL access, TTI shortening

-
Communication without going through the CN, e.g. V2X, MEC

discussion:
Telecom Italia: some inputs planned on fronthauling 




NEC: yes, also a study planned, we also need to consider non-ideal fronthaul, no significant 


enhancement for S1 for C-RAN intended





AT&T: slide 9: dynamic subcarrier spacing and dynamic CP  intended?

conclusion:
noted
RWS-150019
Vodafone's expectations for 5G
VODAFONE Group Plc
discussion
Abstract:
This presentation outlines Vodafone's expectations for 5G.

Tdoc is presented by Tim Frost

We believe that 3GPP should study a new radio access for 5G that:

-
Enables support for existing & future vertical marketsmore effectively/easily than LTE

-
HandlesMBB with an improved & more “consistent” user experience and operational performance compared to what LTE “could” offer!

3GPP should also continue to evolve LTE support - and consider tight interworking with 5G where appropriate

5G systemdesign needs to dramatically improve network energy efficiency

-
Must compensate for the increased network activity as mobile data traffic increases by an order of magnitude

5G systemdesign needs to cater for realistic deployment constraints

-
Practical constraints/implications regarding antenna configurations, fronthaul/backhaul availabilitymust be considered
discussion:
RAN1 chair (NTT DOCOMO): why is there more IoT needed in 5G as we do already a lot 


in LTE?




Vodafone: we need to address further use cases from "verticals"





Straight Path: are IoT use cases not happening because LTE is not yet good enough?





Vodafone: there are increasing revenues in the M2M area, so mobile broadband alone will 


not be enough, and we do not necessarily need a new air interface but we have to study it

conclusion:
noted
RWS-150020
KT's Perspective on 5G
KT Corp.
discussion
Abstract:
This Workshop Contribution describes KT's motivation for early 5G 








standardization/deployment, key 5G technologies and proposed timeline for each releases.
Tdoc is presented by Chungwoo Hwang

5Key Remarks:

1.
15 month per Release is STRONGLY recommended

2.
Essential to complete study on mmWave Channel Modeling by Q2, 2016

3.
Phase 1 to focus on eMBB at least up to 30GHz and ‘Full 5G’ to be standardized in Phase 2

4.
Suggest to operate parallel sessions between 5G and legacy (UTRA, E-UTRA) in WG meetings

5.
KT will start 5G trial service based on Rel-14 in 2018 leading to full commercial service in 2020

discussion:
RAN1 chair (NTT DOCOMO): slide 7: also enhancing WLAN?




AT&T: will you also continue the MBMS success?





KT: is a question of making money out of it





AT&T: you could save spectrum; frame structure same for FDD and TDD

conclusion:
noted
RWS-150023
View on 5G Radio Technology and Standardization
Intel Corporation (UK) Ltd
discussion
Abstract:
Intel’s view on key 5G technology enablers for both new RAT and LTE evolution. The 



standardization timeline and phases considering the early 5G trial and deployment as well 


as ITU-R IMT-2020 submission will be discussed.
Tdoc is presented by Pingping Zong

5G new RAT –key technology areas:

Framework:

-
Unified flexible RAT

-
Forward compatible design for phased deployment approach

-
Minimize always-on control and RS overhead

Numerology:

-
Configurable numerology (e.g. subcarrier spacing, TTI) optimized for each use case and spectrum

Waveforms:

-
MC-OFDM-based waveform for low band

-
Single carrier waveform can be considered for high band

-
Further optimization for efficient multiplexing can be considered

Multiplexing and access

-
Flexible UL/DL multiplex and dynamic TDD

-
Non-orthogonal multiple access in UL

-
Symmetrical UL&DL design, enabling unified directionless transmission in multi-layer network

discussion:
RAN1 chair : slide 4: Carrier Aggregation of LTE and 5G?




Intel: for multi-connectivity, for data rate is may not be needed




LG: page 3: "Multi-band support on device" unclear: still targeting a global frequency 



band?





Intel: yes, we should look for harmonization but unfortunately this was not so successful in 


the past





SA1 chair (KPN): slide 16: no network evolution in REL-14?





Intel: not really, our point is more from REL-16 it should work

conclusion:
noted
RWS-150024
Considerations on 5G Key technologies & Standardization

ZTE Corporation

discussion
Abstract:
The slides show ZTE's view on 5G timeline and key 5G technology such massive MIMO 


and also our most interested features such UDN and MUSA.
Tdoc is presented by Zhongda Du

Summary:

-
5G needs to meet diverse requirements of both eMBB& IoT

-
5G includes both LTE evolution and new RAT

-
Phased approach is suitable for standardization of 5G

-
3GPP Rel-16 is expected to be ITU-R submission
conclusion:
noted
RWS-150025
Feasibility Study on 5G Small-cell Deployment with a Beam-domain Processed Large-scale Antenna Array in High-frequency Bands
ASUSTeK, CCU, ITRI
discussion

cocnlusion:
revised in RWS-150077

RWS-150077*
Feasibility Study on 5G Small-cell Deployment with a Beam-domain Processed Large-scale Antenna Array in High-frequency Bands
ASUSTeK, CCU, ITRI
discussion

Abstract:
The feasibility of small-cell deployment with a beam-domain processed large-scale antenna 


array in high-frequency bands is investigated against the ITU-R 5G requirements.  




Achievable system capacity and user data rate are evaluated in a realistic outdoor 




environment based on ray-tracing channel modeling. 

Tdoc is presented by Wern-Ho Sheen

Conclusions:

-
The feasibility of small-cell deployment with a large-scale antenna array in high-frequency bands is investigated against the ITU-R 5G requirements. 

-
Initial results show that: 

-
The use of small-cell deployment with large-scale antenna technology in high frequency bands is promising to meet the ITU-R 5G requirements set forth on the enhanced mobile broadband 
application.

-
With a beam-domain processing, the merits of using a large-scale antenna array can be reaped at a complexity-effective way.

discussion:
Fujitsu: what are the mobility assumptions in this simulation?




Asustek: no mobility simulated

conclusion:
noted
RWS-150026
New Horizons of 5G
Guangdong OPPO Mobile Telecom.
discussion
Abstract:
5G is expected for unprecedented range of use cases with vast diversity, as well as highest 


ever level of user satisfaction on the quality of services. A highly flexible and scalable 



technology framework may be needed to accommodate these requirments.

Tdoc is presented by Hai Tang

“Scalability” is the key

“Cost-effectiveness” is a must

“User-Centric” is the trend

“New RAT(s)” is a necessity

Possible Technical Options

-
Option 1: A “one for all” new RAT to accommodate all requirements of 5G

-
Option 2: Different RAT(s) (existing and new) efficiently cooperate with one another to cover various use cases of 5G

Cooperation of RATs

Dynamic spectrum usage

discussion:
Panasonic: slide 10: will network or UE chose?




OPPO: UE may get  more authority in the future





Deutsche Telekom: will the UE have network information? or how can it make a better 



decision?





OPPO: information need to be shared for this





LG: page 9: preference unclear
conclusion:
noted
RWS-150027
New Horizons of 5G
Guangdong OPPO Mobile Telecom.
discussion
conclusion:
withdrawn, see RWS-150026 instead
RWS-150028
A Straight Path towards 5G
Straight Path Communications
discussion
conclusion:
revised in RWS-150087

RWS-150087*
A Straight Path towards 5G
Straight Path Communications
discussion

Abstract:
In this contribution, we share Straight Path's vision on 5G - Gbps mobility. We identify key 


market drivers and technology enablers for 5G. We suggest spectrum bands that the 




industry should prioritize and spectrum strategies that can help secure these bands. We also 


recommend 3GPP to adopt the parallel track approach in standardization activities for 5G 


and continuing 4G evolution.
Tdoc is presented by Jerry Pi

Summary:

5G should focus on core value proposition of Gbpsmobile broadband

Content, Commerce, and mobile IoTare the key drivers for traffic and value growth for 5G

MmWave, massive MIMO, and small cells are key technologies to deliver GbpsMobility for 5G

Mobile industry should focus on 24 –57 GHz for globally harmonized spectrum for 5G

3GPP should progress 5G standardization and 4G evolution in parallel

discussion:
RAN1 chair (NTT DOCOMO): 24-57Ghz for 5G why not lower?




Straight Path: see white paper; between 6 and 24GHz nothing available

conclusion:
noted
RWS-150029
5G Vision and Enabling Technologies: ETRI Perspective
ETRI
discussion
Abstract:
In this conribution, we discuss 5G visioin, overall features of 5G radio acess, and 5G 



enabling technologies. The 5G RAT is proposed to be a set of tightily coupled RATs 



including evolving LTE and New RATs for below and above 6 GHz spectrum. Key 5G 



enabling technologies are discussed under the three catergories,i.e. capacity enhancement, 


high reliability and low latency, and massive connectivity, and finally, a release plan for 


3GPP 5G standardization is proposed.
Tdoc is presented by Young-jo Ko

Massive MIMO
Ultra Dense Network

In-band Full Duplex

Service-aware Scalable TTI for Low Latency

Advanced V2X

Massive Connectivity

Millimeter-Wave (mmWave)
conclusion:
noted
RWS-150062
5G Vision and Enabling Technologies: ETRI Perspective
ETRI
discussion

RWS-150063
5G Vision and Enabling Technologies: ETRI Perspective
ETRI
discussion

RWS-150064
5G Vision and Enabling Technologies: ETRI Perspective
ETRI
discussion

conclusion:
All 3 Tdocs are withdrawn, see RWS-150029 instead

RWS-150030
Roadmap for 5G in 3GPP
Interdigital Communications
discussion
Abstract:
This presentation describes InterDigital's views on standardization of next generation radio 


interfaces in 3GPP. 5G is expected to comprise of the evolution of LTE along with new 



radio interfaces to support the broad set of use cases and associated requirements identified 


for 2020 and beyond. 
Tdoc is presented by Chris Cave

-
5G should be designed with native support for connectivity across multiple radio layers

-
5G Flexible Access Below 6 GHz
Air interface design must be flexible to support diverging requirements in the same spectrum

-
5G Ultra-Mobile Broadband Above 6 GHz
New spectrum above 6 GHz provides opportunity for Ultra-Mobile Broadband for indoor and hotspots

-
Spectrum usage should allow dynamic multiplexing of services with different transmission characteristics

-
Waveform selection should consider trade-offs across usage scenarios and target bands

-
Spatial Processing: Massive antenna arrays are critical to overcome challenging propagation characteristics at high frequency; Use of Massive Antenna Arrays introduces new challenges to protocol design
-
Phased approach enables early deployment of Phase 1 in 2020 and Phase 2 in 2022+
-
Phase 1 allows early 5G implementations while Phase 2 work continues towards IMT-2020 submission
discussion:
RAN1 chair (NTT DOCOMO): page 9: reduced synchronization for IoT




Interdigital: yes





ALU: slide 9: ZT and UW unclear





Interdigital: zero ... and unique word

conclusion:
noted
RWS-150031
Views on 5G Technologies
China Telecommunications
discussion
Abstract:
This contribution provides China Telecom's views on 5G technologies , as well the 




roadmap in 3GPP.
Tdoc is presented by Peng Chen

Flexible Duplex

UDN

Massive MIMO

Multi‐user Superposition Transmission

BS Receiver Evolution

discussion:
LG: virtual layer is like dual connectivity




China Telecom: could have virtual cell id





AT&T: slide 10: cells like routers?

conclusion:
noted
RWS-150033
Deutsche Telekom’s view on 5G.
Deutsche Telekom AG, T-Mobile USA
discussion

Abstract:
This contribution provides Deutsche Telekom's view on 5G. Especially the need to design a 


new system end-2-end to enable new business opportunities by network slicing is key in 


our view. Besides a discussion on impacts of network slicing to RAN it also presents our 


vision and requirements on 5G and provides an indication of topics 7 areas with highest 



interest for Deutsche Telekom. Additionally the importance of continued evolution of LTE-


A is highlighted.
Tdoc is presented by Axel Klatt

Network slicing technology: The key enabler for new business with 5G:
-
The target et of Network Slicing is to provide dedicated logical networks with network customer specific functionality, without losing the economies of scale of a common infrastructure

Decomposition & interchangeability of Functions

-
Horizontal splits required to allow flexibility of functions for centralized vs. de-centralized implementations: Extension of today’s CPRI or ORI open interfaces!

-
I/Fs between different 5G air interface variants (tightly integrated) and non-3GPP air interfaces (loosely integrated).

-
Decomposition of RAN functions to flexibly enhance or exchange individual components
discussion:
US Cellular: tunneling at the edges of the network also considered needed




Deutsche Telekom: you can see it as tunneling but we consider connection- and tunnel-less 


approach





ZTE: slicing only for RAN? How configuring slices for vertical?





Deutsche Telekom: we see slices from end to end





Straight Path: up to 30GHz in phase 1; we could go up to 40GHz as well




Deutsche Telekom: does not mind 30 or 40GHz but not up to 100GHz





ALU: any short comings with QCIs?





TeliaSonera:5G-Core from phase 1?





Deutsche Telekom: yes





Deutsche Telekom: time to consider bearerless packets

conclusion:
noted
RWS-150034
5G Air Interface Waveforms
Cohere Technologies
discussion
Abstract:
This contribution presents our view on 5G radio technology.
Tdoc is presented by Anton Monk

OTFS (Orthogonal Time Frequency Space) is a new waveform with unique attractive properties, well matched to the requirements of 5G

-
QAM symbols defined in the delay-­Doppler domain

-
Very high spectral efficiency in high-­Doppler multipath environments
Accurate CSI, low pilot overhead, high Doppler tolerance, highly flexible in radio

configuration

Performance does not need to be compromised by mobility

Properties of OTFS make it suitable for sub-­6GHz to mm-Wave bands

3GPP should consider waveforms beyond multicarrier variants

-
OTFS should be considered in the mix of technologies for 5G

discussion:
LG: impact of delay spread?





Cohere: trade off between latency for mobility support




Mediatek: will receiver complexity increase?





Cohere: not compared to LTE





Qualcomm: what kind of coding was assumed?





Cohere: this example was uncoded on simple error basis





NEC: slide 8: measurement on single user?





Cohere: single link





ALU: you told us about characteristics of the new modulation scheme but how does it look 


like? A reference would be of interest
conclusion:
noted
RWS-150037
TeliaSonera’s perspective on 5G
TeliaSonera AB
discussion
Abstract:
No abstract provided.
Tdoc is presented by Per Emanuelsson

5G – Radio Requirements:

High spectral efficiency

Coverage – At least 50 Mbit/s everywhere!

OPEX

-
Power consumption – Drastic efficiency increase needed

-
Re-use of existing site grid should be possible in rural/suburban environments

-
High degree of automation

Integration with legacy networks

-
Tight Integration with LTE and WLAN necessary!

-
2G and 3G: Interworking (but not tight integration) needed

Some open issues – to be evaluated

-
A flexible 5G RAT. Different use cases supported by several "profiles" of one RAT?

-
In-band operation of legacy techniques (LTE, CIoT, …)

-
...

conclusion:
noted
RWS-150040
SK Telecom 5G RAN Architecture
SK Telecom
discussion
Abstract:
This contribution describes SK telecom’s perspective on 5G RAN architecture and the 



phased approaches for 3GPP standardization timeline.
Tdoc is presented by Changsoon Choi

Suggestion for way-forward:
To satisfy rapidly increasing demands for 5G, 3GPP has to develop 5G standards ASAP, meaning Time Unit for 5G should be NOT affected

Both below 6GHz and above 6GHz are equally important

-
Above 6GHz is attractive in terms of high capacity. However, many technical challenges remain. Therefore, we have to start investigating it now

-
Below 6GHz needs to offer different values that LTE-A cannot provide, which may be low latency, lower inter-cell interference and higher efficiency

-
Multi-RAT and Multi-site connectivity are crucial for commercial services

Different level of function splits in RAN architecture needs to be considered

-
Cloud-RAN will become more widespread with the help of IT/virtualization technologies. However, front-haul is now bottleneck for 5G requiring wider BW and more antennas

SK telecom supports phased approach for early commercialization
conclusion:
noted
RWS-150041
Telecom Italia vision and requirements
TELECOM ITALIA S.p.A.
discussion
conclusion:
revised in RWS-150078

RWS-150078*
Telecom Italia vision and requirements
TELECOM ITALIA S.p.A.
discussion

Abstract:
This contribution lists Telecom Italia’s  vision and requirements for 5G standardization. 5G 


shall be a flexible and highly programmable e2e system, including evolution of LTE access 


and providing complementary solutions to LTE use cases. It must serve at best high 




diversity types of communications (Human & Machine) with different performance 




attributes, natively leverage NFV technologies, profitable, suitable and future proof.
Tdoc is presented by Giovanni Romano

What is 5G for Telecom Italia:

An extremely flexible and highly programmable e2e system, including evolution of LTE access and providing complementary solutions to LTE use cases. The system shall:

-
Serve at best high diversity types of communications (Human & Machine) with different performance attributes

-
Natively leverage NFV technologies:

-
Support on demand composition of network functions and capabilities, enforcing flexible assignment of capability/capacity “where and when needed”

-
Compatible evolution of standardization activities on LTE virtualization

-
Profitably support new business opportunities and provide sustainability thanks to cost saving, solutions for services low cost deployment, synergies with LTE evolution

-
Be future-proof and ready to serve even not yet identified use case and radio technologies

discussion:
Vodafone: anything to be standardize something for fronthauling?




Telecom Italia: yes





Dish: how to define a technology for not yet defined use case?





Telecom Italia: we should not us limit to a certain use case years in advance

conclusion:
noted
RWS-150042
Views on 5G in 3GPP
Sequans Communications, TCL Communication Ltd., ASTRI
discussion

Abstract:
This contribution presents some thoughts about 5G and its standardisation within 3GPP.

Tdoc is presented by Guillaume Vivier

Wishlist as a conclusion:

Rethink UE Category to better reflect the variety of 5G devices

-
E.g. considering power consumption

Extend cellular concept to leverage multiple complementary technologies in any spectrum

-
Existing (WiFi) and new-one (e.g. mmWaves)

Exploit Community of nodes

-
Revisit direct mode, relay, and cooperation 

Smooth evolution of LTE, LTE-A

-
Develop detailed use-cases and UE requirements

-
Evaluate limitations of LTE & LTE-A against 5G requirements

-
Leverage features already defined in LTE

Define means for network optimisation, big data collection and new MNOs services.

Avoid over-engineering: let’s not forget that specs have to be implemented at the end 

-
And keep having fun!
conclusion:
noted
RWS-150043
KPN’s 5G priorities
KPN N.V.
discussion
Abstract:
This presentation presents KPN's vision on 5G priorities and requirements. Two important 


aspects are emphasized: Continuation of existing business in a sustainable way and 




supporting new business opportunities. In this respect, we have to solve the following two 


challenges:



1- drastically decrease cost per bit to support exponential traffic growth



2- Support heterogeneous connectivity to enable a large variety of use cases,



ranging from low end communication to highly advanced communication.

Tdoc is presented by Mohamed Faress

KPN priorities:

Continuation of existing business in a sustainable way

-
Challenge: Drastically decrease cost per bit to support exponential traffic growth (1000 X more traffic without increase in cost)

Supporting new business opportunities

-
Challenge: 5G should support heterogeneous connectivity to support a large variety of use cases, ranging from low end communication to highly advanced communication.

conclusion:
noted
RWS-150044
5G Vision and Technical Enablers
BlackBerry UK Limited
discussion
Abstract:
5G will need to address significant challenges posed by new use cases and markets, 




evolving business models and changes in deployment environments. This presentation will 


discuss these new and diverse requirements and the technology enablers that will be key to 


the success of next generation radio within the wider 5G ecosystem.
Tdoc is presented by Gordon Young

Summary:

5G will address new markets, connecting people, things and industries, characterised by:

-
Diverse Services

-
Diverse Environments

-
Diverse Spectrum Allocations

3GPP will play a key role in the 5G ecosystem

-
Defining new Radio Technologies

-
Integrating and coexisting with others

Services: Service awareness, Robust security for new paradigms

Environment: Dynamic Connectivity Selection, Self Configuration & Deployment

Spectrum: Support for mixed spectrum types, Scalable and flexible aggregation

discussion:
AT&T: slide 16: Scalable aggregation: is this related to new carrier type? without RAN4 


involvement?
conclusion:
noted
RWS-150045
Issues for a High Performance Unlicensed Spectrum Access Protocol for 5G
BROADCOM CORPORATION
discussion
conclusion:
revised in RWS-150079

RWS-150079*
Issues for a High Performance Unlicensed Spectrum Access Protocol for 5G
BROADCOM CORPORATION
discussion

Abstract:
Unlicensed spectrum access is now seen as a key part of 5G with many envisioning a 



unified approach for licensed, shared and unlicensed spectrum. The 3GPP and IEEE work 


on coexistence for LAA and Wi-Fi to fairly share unlicensed spectrum appears to be only 


the first phase of a longer term relationship between these communities. Issues regarding a 


common unlicensed spectrum access protocol are of interest to support high performance 


for 5G cellular, Wi-Fi and other technologies using shared unlicensed spectrum.
Tdoc is presented by Nelson Sollenberger

Observations:

Unlicensed spectrum, especially above 5 GHz, is likely to play a major role in 5G cellular systems. 

Strong coexistence with existing and evolving devices, especially other broadband access devices, using unlicensed spectrum is a critical consideration for 5G unlicensed spectrum technology. 

Strong coexistence may include waveform compatible signaling for enhanced reliability, information exchange and improved unlicensed access protocols between technologies. 

Unlicensed spectrum access for 5G base stations (eNB’s or AP’s) to support downlink procedures should consider coexistence and spectrum access issues related to Massive MIMO, high-order TXBF, MU-MIMO, QOS for different types of traffic including real-time traffic, beacons, hidden nodes, and other factors.
Unlicensed spectrum access for 5G user devices (devices or STA’s) for uplink directions should address coexistence and spectrum access issues related to scheduled access by the eNB or AP conflicting with UL LBT procedures, double-hidden nodes, and other factors.

A common method of aggregating carriers for 5G unlicensed spectrum technologies is desirable for best coexistence and efficiency.
discussion:
RAN1 chair: coexistence also needed in IEEE?




Broadcom: coexistence is a general problem

conclusion:
noted
RWS-150046
Views on 5G: Key Radio Technologies and Standardization
Fujitsu

discussion
Abstract:
This contribution identifies some key technologies and considers the standardization route 


to a 5G RAT in 3GPP RAN.

Tdoc is presented by Tim Moulsley

Phase 1 should focus on a new RAT for Sep.2018 

-
Flexible radio interface specification targeting:

Frequency bands up to 30GHz

Mobile Broadband 

Massive MTC

Ultra-reliable MTC

Ultra-Dense Networks

Forwards compatibility to Phase 2 and beyond

-
May meet a subset of 5G requirements

Phase 2 has to meet all ITU-R IMT-2020 requirements by Dec.2019

-
Extended frequency bands: 0.3GHz to100GHz

-
Evolution of duplex scheme (inc. full-duplex)

-
RAN work to support:

Backhaul/Fronthaul evolution for Ultra-Dense Networks

Core Network improvements

conclusion:
noted
RWS-150047
vision and technologies for IMT-2020
China Mobile Com. Corporation
discussion
conclusion:
revised in RWS-150089

RWS-150089*
vision and technologies for IMT-2020
China Mobile Com. Corporation
discussion

Abstract:
This contribution presents CMCC’s view on the key technique components of 5G and the 


proposal on the initial standard effort, as well as the key target of different phase.
Tdoc is presented by Xiaodong Xu

Dual path and new architecture to fulfill IMT-2020 requirements

-
New radio path to meet all requirements

-
Evolution path strives to meet all requirements

Evolution path

-
Current SI/WI continues in parallel with new radio path

-
New SI/WIs are established according to 

-
meet IMT-2020 requirements, such as UDN, and high mobility enhancement

-
meet specific deployment needs, such as UL capacity enhancement

New radio path

-
Study technical feasibility of universal frame structure for paired/unpaired/unlicensed band, and scalable to mmW bands

-
Consider DL-UL interference and massive MIMO at the beginning of R14

-
R14 SI should consider forward compatibility with mMTC and cMTC

-
Low frequency WI may start before high frequency WI

New architecture

-
New SI on network to support flexible access, efficient process, smart control and open network

-
including UCN, NGFI based C-RAN deployment

conclusion:
noted
RWS-150049
Sharp’s 5G Views and Technologies
SHARP Corporation
discussion
Abstract:
This contribution shows Sharp’s view on 5G requirements and technical aspects. The 



timeline for 5G standardization is also proposed.
Tdoc is presented by Kimihiko Imamura

Sharp’s priorities for 5G:

-
Support of IoT related functionalities

-
Massive device connectivity

-
Minimal UE complexity

-
Ultra‐reliable/realistic communications

-
Low latency at low ‐ middle data rates

Proposed Schedule for 5G standardization

-
Phase 0: Forward compatibility in Rel. 13 works

-
Phase 1: Rel. 14 and Rel. 15

-
5G phase 1 for initial submission to ITU‐R

-
Phase 2: Rel. 16

-
5G phase 2 for the final submission to ITU‐R

Main Technical Enhancements

-
Enhancements to support of both mMTC and uMTC

-
For mMTC:

-
Further enhancements from Rel.13 MTC, eDRX

-
Non‐Public Safety D2D

-
For uMTC:

-
Low latency with low‐middle data rate

-
Enhanced V2X

-
“Enhancements of LTE” and “new RAT” for eMBB

conclusion:
noted
RWS-150051
5G Vision for 2020 and Beyond
NTT DOCOMO, INC.
discussion
Abstract:
In this contribution, we present our views on 5G concept, deployment migration scenarios 


and technology candidates targeting 2020 and beyond. We also propose the phased 




approach to the 5G standardization and commercialization. 
Tdoc is presented by Kazuaki Takeda

Network/Communication Society in 2020 and Beyond: Everything connected by wireless, Extension/enrichment of wireless services
DOCOMO’s 5G Concept: 5G Radio Access = Enhanced LTE RAT + New RAT
Phased approach for 5G standardization and commercialization

5G (in 2020) : eLTE + New RAT Phase I (up to ~30 GHz)

5G+ (in 202x) : 5G extension for all range of spectrum (up to 100 GHz)

Technology Candidates for 5G in 2020:

New RAT (Phase I):

-
New numerology with shorter TTI, Wider bandwidth and low latency

-
Lean radio frame: Less inter-cell interference, energy saving, good forward compatibility
-
Well localized waveform
-
Massive MIMO/beamforming: Cell range extension, Improved spectral efficiency

Tight LTE integration:

-
C/U-plane split (dual connectivity, CA)

-
NOMA on LTE: Further cellular enhancement with massive connectivity

-
Flexible duplex with unlicensed spectrum (e.g. LTE-assisted access)

-
IoT related LTE enhancements: Low cost / Long battery life devices

discussion:
LG: slide 5: seems to be a discrepancy between text and figure
conclusion:
noted
RWS-150052
Vision, Standardization, and Technologies for 5G
LG Electronics Inc.
discussion
Abstract:
After presenting LG's view of 5G main use cases and technical requirements, we propose 


5G standardization timeline and the phased approaches to effectively specify diverse 



technologies in a timely manner during Rel-14 to Rel-16. Then, we come up with selected 


technology items desired to be handled in 5G phase-I standardization, which will be mainly 


applied to initial 5G commercialization at 2020 or early 2020s.
Tdoc is presented by Byoung-Hoon Kim

Below 6GHz Radio Access Technology:

-
Tight integration of e-LTE and new RAT

-
Main use case of new RAT: new spectrum, new service/application

Flexible/Full Duplex:
-
Service-specific & time-variant DL/UL data traffic asymmetry

New RAT Design in Below 6GHz:
-
main target spectrum: Above 3.4GHz new spectrum

-
OFDM waveform (with extended subcarrier spacing)

5G Connected Car:
-
A car will be connected with other cars, hand-held devices, and infrastructure by Rel-14 LTE-based V2X.

-
Enhancements should continue for 5G connected car.

-
Vehicles have more rooms for advanced technology

Enhanced connectivity for companion devices

Massive MIMO:
-
Key Spectral Efficiency enhancement technology to achieve the 5G system capacity/ radio quality requirements

Enhanced CA for Diverse Data Applications:

-
To serve diverse applications with different QoS on multiple cells with different characteristics, it is essential to support cell (group) specific operation in CA

discussion:
Panasonic: slide 9: unclear what left and right side mean




LG: not modifying and modifying waveform

conclusion:
noted
RWS-150053
Technology and Standardization for 5G
MediaTek Inc.
discussion
Abstract:
This presentation will contain MediaTek's view on 5G technology/standardization and the 


anticipated priority.

Tdoc is presented by I-Kang Fu

Summary:

Dynamic channel model is very critical for mmWave system design

-
Blockage effect is dynamic for mmWave access

-
Need to capture spatial characteristics to ensure quality design

-
Sufficient standardization time shall be allocated (e.g. 4Q)

5G will be a cohesive set of technologies

-
LTE Evolution will play a major role

-
New mmWave to tap into spectrum above 6GHz

-
Need for global standards

3GPP standardization will be the key for 5G success

-
Standardization priority should consider deployment needs

conclusion:
noted
RWS-150054
View on 5G  Radio Technology and Standardization 
China Unicom
discussion
Abstract:
Demonstrate views of China Unicom on 5G radio technology. Give our proposal on 5G 



standardization timeline in R14-R16
Tdoc is presented by Bin Fan

Summary:

Unified, flexible and scalable air interface for 5G

Standalone and tight-integration with LTE-A

5G covers both sub-6GHz and beyond-6GHz spectrum

Sub-6GHz in priority

5G in R15 should supports at least the three use cases

discussion:
TeliaSonera: standalone operation already in phase 1?




China Unicom: yes, we need to have it working when there is no LTE network





Telia Sonera: new 5G core network?





China Unicom: yes, possible, but backward compatibility with EPC also needed





Orange: which band are you considering?





China Unicom: not yet decided (new spectrum or refarming)





China Unicom: we should include LTE evo in 5G scope




OPPO: slide 4: no interface between LTE eNB and 5G BS?





China Unicom: tight integration on radio part expected

conclusion:
noted
RWS-150056
Perspectives on Flexible Spectrum Usage in Next Generation Mobile Communications
III
discussion
Abstract:
The presentation shows III's view on key 5G technologies specified in flexible spectrum 


usage, including dynamic spectrum sharing and full duplex radio structure.
Tdoc is presented by Chia-Hung Wei

Revitalizing Spectrum for Practical Usage:

-
Dynamic Spectrum Sharing Promotions

-
Spectrum Sharing Tests in Taiwan

Multiple carriers/RATs aggregation

New duplex scheme (e.g., Full duplex)

Observations:

-
Technologies which support spectrum extension are crucial for Bandwidth Explosion in 2020 & Beyond
Large amount of carriers bring challenges on management/control.

-
Unlicensed/Shared Band Mobile Use and Cognitive Spectrum Sharing are important.
More techs/coordination issues on flexible/dynamic usage of license spectrum, share spectrum and unlicensed spectrum.

discussion:
CHTTL: which band is considered for spectrum sharing?




III: see slide 5, already considered by Taiwanese regulator

conclusion:
noted
RWS-150058
5G Radio Access Technologies and Standardization
CATR
discussion
Abstract:
This contribution presents CATR's view on 5G vision and key radio technologies.  5G 



standardization planning is also suggested.
Tdoc is presented by Xiaofeng Liu

Main drivers of 5G: Mobile Internet and Internet of Things (IoT)

New RAT(s):

-
Both 5G mobile Internet and IoTdemands should be taken into account from the very beginning.

-
Considering transmission characteristic of low and high frequency, new RAT(s) should include set of numerologies .

Close interworking between low and high frequency access part, close interworking between new RAT(s) and 4G evolution.

Many technical points studied for new RAT could be introduced in 4G evolution.

OFDM as fundamental waveform, New waveform to meet eMBBand IOT spectrum utilization requirement, at the same band and the same time
novel multiple access for new RAT should meet eMBBand IoTdemands

Massive MIMO: One of the most effective schemes to improve system throughput, and fundamental technology for mmWave
conclusion:
noted
RWS-150061
Fraunhofer's perspective on 5G
Fraunhofer HHI
discussion
Abstract:
This contribution lists Fraunhofer’s vision on technologies for 5G standardization including radio propagation and channel modelling, massive MIMO, mmW communications, ultra low delay machine-type and industrial D2D communications.
Tdoc is presented by Thomas Haustein

5G Research Contributions:

Radio Propagation: Channel Measurements & Modelling

mmWave Communications: Sub-10 GHz, 28, 60, 70, 80 GHz

Massive MIMO: M-MIMO with up to 32, 64, 128, …Antennas

Industrial Wireless: Ultra Low Delay and Reliable Communications

conclusion:
noted
RWS-150011*
Towards 5G - An Automotive Perspective
General Motors Israel Ltd
discussion

Abstract:
The last years have extended the footprint of the cellular industry into new segments. One 


of these segments that bring new services to the user is associated with connected vehicles. 


As such, new envisioned automotive services impose a new set of requirements that should 


be addressed from the early stage towards a successful deployment and provisioning. This 


work presents identified automotive trends and requirements as well as highlights the 



differences between a current classical connected device and a connected vehicle.

Tdoc is presented by Kobi Scheim

Summary:

-
Automotive trends are defining requirements for 5G

-
Vehicles are similar but not smartphones

-
New bands introduces opportunities and challenges to be addressed

-
V2X

-
Holistic wireless connectivity

discussion:
Samsung: > 6GHz for vehicular; would below 6GHz not be easier?




General Motors: of course we also support evolution below 6GHz





AT&T: why is higher antenna gain bad





General Motors: in urban area difficult to justify the effort





AT&T: regional roaming strategies?





General Motors: was more on continent basis





Telstra: what about security aspects?





General Motors: we are very much interested in this aspect





Dish: are you considering to become an operator or working with existing operators?




General Motors: we are currently cooperating with operators





OPPO: page 5: automated driving: what happens if car gets out-of-coverage?





General Motors: considered for coverage only





Fujitsu: are there features that can become mandatory?





IAESI: safety and low latency were mentioned, using a camera for safety would not be a 


low data rate use case so should be put into the requirements





General Motors: device to device ranging can be a very interesting feature in the near 



future, can not say how low the latency should be (just <10msec indicated so far)




RAN chair: thanks General Motors to provide this input as it is addressing views from car 


industry which is interesting for 3GPP as it addressed requirements from "verticals"
conclusion:
noted
RWS-150039*
Vision and Schedule for 5G Radio Technologies
Samsung
discussion

Abstract:
In this contribution, we discuss key radio technologies required to realize 5G vision and 



schedule for standardization taking into account industry needs as well as IMT-2020 work 


plan.

Tdoc is presented by Juho Lee

First commercialization of 5G system is expected around 2020

5G trial service in Korea (PyeongChang 2018 Winter Olympics)

OFDM-based waveform with additional filtering (QAM-FBMC)

Phase I until Sep 2018: Focus on eMBB usage scenario

-
Target spectrum : up to 40 GHz

-
Main deployment scenarios : HetNet / UMi for eMBB (UMa also considered)

-
Forward compatible design

-
Optimized for low mobility UE

-
TDD

-
Mobility can be supported by LTE/Macro: Non-standalone operation may be prioritized for timely commercialization

Phase II until Dec 2019:

-
Optimized for all 5G usage scenarios

-
Optimized for all deployment scenarios

-
Both TDD and FDD

-
Additional features can be considered, e.g., D2D, unlicensed bands operation

discussion:
Telcom Italia: CA LTE/5G excluded?




Samsung: dual connectivity more natural due to different numerology





RAN1 chair (NTT DOCOMO): page 6: motivation for set 0 and set 1 unclear





Samsung: set 1 more for phase 2





Panasonic: why not 15kHz subcarrier spacing unclear





Huawei: page 16 middle column: wondering about OFDM for FDD and TDD and its 



impact on PAPR, considering an overlay network?





Samsung: you may want to replace the current system at some time




TeliaSonera: slide 17: would like to see also other use cases than eMBB





Samsung: we are not excluding but just focus on eMBB





Mediatek: slide 13: scheme for DL or UL





Samsung: UL





Mediatek: slide 8: physical anntenna ports or antenna ports in the spec?





Samsung: antenna ports in the spec





Vodafone: slide 4: 100 times energy efficiency is just a wish? TDD for phase 1: will TDD 


and FDD be independent in their design?





Samsung: similar design intended but we have to optimize for TDD





LGUplus: what is intended with service awareness? 5G channel model not yet started so 


why LDPC already preferred? , mm-Wave in phase 1?




Samsung: yes, mm-Wave in phase 1; is using already some channel model, slide 10: thinks 


simulation was compared with existing turbo codes; our main concern is complexity but 


agrees that more discussion is needed




CMCC: slide 4: latency 1ms vs. 5ms: related to RTD? how can 5ms end-to-end be 




guaranteed? coninuous time domain resource may help





Samsung: round trip delay over the air intended

conclusion:
noted
RWS-150066*
Sprint’s Views on 5G priorities
Sprint
discussion

Abstract:
As an operator Sprint view 5G more as an improvement to the quality of experience than 


just that of a new technology addition. Sprint takes a holistic approach to offering services 


in the new paradigm of ubiquitous broadband mobile data.

Tdoc is presented by Scott Migaldi

Sprint’s Specific 3GPP Needs

-
RAN should not make 5G all about just a new air interface

-
Ensure that voice is not an afterthought. It should be supported from the beginning of any new AI

-
Recognize that networks will be multi-RAT:

-
 includes SIMless

-
Load balancing, traffic steering, intuitive handover are key as any new AI will not be a standalone replacement for LTE

-
Any new AI needs to support low to high complexity UEs

-
Take a holistic approach to RAN technology

(AI = air interface)
discussion:
Telecom Italia: supports many aspects of the IoT part; multi-RAT and SIM-less?




Sprint: information needs to be electronically moved

conclusion:
noted
RWS-150067*
Convergent Broadband and Wireless Networks
CableLabs
discussion

Abstract:
This contribution presents cable industry’s vision on the 5G networks. They are expected to 


be user centric networks, achieved by gradually converging broadband and wireless 




networks.

Tdoc is presented by Dorin Viorel

Conclusions:

-
Future 5G networks will be user centric, multiple networks being built around the end-user.

-
Rolling out mm band access networks will require significant backhaul capabilities (capacity, latency). This could be achieved by a closer integration of fixed broadband and wireless networks.

-
Future fixed broadband and wireless networks may re-use a significant amount of access resources.

-
Same IP Stack could support multiple mm bands.

-
Future mm bands access standards will be developed across multiple SDOs.

conclusion:
noted
RWS-150068*
5G Vision and Key Enablers
Sony Corporation
discussion

Abstract:
The contribution presents Sony views on 5G use cases, requirements and key enablers.

Tdoc is presented by Yuichi Morioka

conclusion:
noted
RWS-150069*
Initial views on 5G technologies from terminal perspectives
Shenzhen Coolpad Technologies
discussion

Abstract:
Initial views about 5G technologies from terminal point of view including ultra-dense 



network, device-to-device evolution, etc.

Tdoc is presented by Eric Lei

Coolpad’s views on 5G Terminals & Potential (Radio) Technologies

Faster access

-
Ultra dense network, large scale antenna array, new multiple access and full spectrum access =>Terminal’s transmission will be faster.

More flexibility

-
Direct link between terminals (more advanced D2D) will be applied in commercial scenarios.

-
Less dependency on network infrastructure for communications.

Terminal evolution

-
Terminal has part of base station functions which can provide radio access and aggregation of IoT services as Terminal-Small Cell(T-SC).

More security needs (not only related to radio)

-
Open hardware and software platform brings more security needs.

-
Not only for the mobile terminal itself, but also for other aggregated devices.

Tighter collaboration (not only related to radio)

-
Cloud is not only cloud and terminal is not only terminal.

-
Function collaboration and migration between mobile terminal and cloud for different purposes such as power saving, load reduction and security endurance.

conclusion:
noted
RWS-150072*
The Vectors of 5G
National Instruments
discussion

Abstract:
This presentation focuses on technologies that can be categorized into four research 




vectors: Enhanced PHY, Wireless Network Evolution, Massive MIMO and mmWave. 



These research vectors hold much promise for meeting 5G objectives, fostering 





collaboration among academia and industry entities exploring these new concepts.  




National Instruments has been working with researchers all of the world to explore these 


with a unique goal of creating prototypes of these ideas in order to validate, iterate and plan 


for possible commercialization.

Tdoc is presented by James Kimery
National Instruments’ 5G Vision:

5G will be a combination of various technologies that together will revolutionize how humans and machines can be connected

-
Much higher network capacity (1000x)

-
Much lower latency (10x)

-
Much more ubiquitous coverage

-
Much higher reliability

-
Much lower cost (for the developing world)

4 Major Vectors of 5G Innovation

-
Physical layer enhancements

-
Massive MIMO

-
New Network Architectures

-
mmWave access

conclusion:
noted
2.5
Synthesis documents
RAN chair: we asked all companies in the past to try to converge on some synthesis papers regarding 5G

RWS-150036
Industry Vision and Schedule for the New Radio Part of the Next Generation Radio Technology
Nokia Networks, Ericsson, Qualcomm, NTT DOCOMO, Samsung, SK-Telecom, Sony, Intel, KT, Panasonic, Verizon, Softbank, Kyocera, Mitsubishi, Sumitomo Electric, Hitachi, NEC, Fujitsu, Sharp, ETRI, Straight Path Communications, KDDI, InterDigital
discussion

Abstract:
This document describes the proposed phasing of 5G work in 3GPP TSG RAN between the 


study and 2 different work item phases in order to timely address commercial markets 



needs identified.

Tdoc is presented by Takehiro Nakamura

5G system to be designed to meet the needs of 2020 and beyond

2020 deployment needs are a subset of the full IMT-2020 capabilities

‘5G’ to be standardized in phases:

-
>6GHz channel modelling SI

-
requirements SI

-
SI: Evaluation of solutions

-
Phase 1 WI(s): Specification of solutions

-
Phase 2 WI(s): Specification of solutions

Summary:

-
3GPP needs to define the next generation mobile communication system meeting the needs of the next decade – and beyond

-
The more imminent deployment needs are a subset of the overall next generation system capabilities

-
3GPP should phase its work and thus ensure both the short term and long term needs can be met efficiently

-
The time allocated to LTE work in RAN WGs should be sufficiently kept, parallel sessions for dealing with the new studies needed.

discussion:
Telecom Italia: slide 5: 20Gpbs peak rate: peak more important than average?; one or 



multiple RATs for phase 1




NTT DOCOMO: average data rate not yet concluded; also single or multiple RATs was not yet concluded among co-sourcing companies





CMCC: slide 5: why highlighting Urban macro here; much different from sub-urban?





NTT DOCOMO: we focus on urban/dense area, other areas can benefit as well





Blackberry: starting frequency for phase 1?





NTT DOCOMO: lower has to start from existing bands, why 30..40GHz? is a good target 


for phase 1





nothing mentioned about enhancing RAN architecture





NTT DOCOMO: will be in scope in phase 1, not all aspects were included in these slides





Deutsche Telekom: would network slicing in scope of phase 1 or 2 or out-of-scope? we see 


it it important and it should at latest be in phase 2





Dish: phase 1: optimizing for 100MHz but does not exist in lower bands? If only eMBB 



focus why is enhancing 4G not an option





NTT DOCOMO: maybe at 2020 100MHz is a reasonable BW also for lower bands but of 


course the maximum can be higher; new RAT may be needed for efficiently handling of 


higher frquency bands




Samsung: with CA we can go up to 100MHz in LTE that's why 100MHz was considered





Orange: latency of 1ms: which use case is considered here?




NTT DOCOMO: we will need the 1ms requirement from phase 1




China Unicom: also updating higher layers in phase 1?





NTT DOCOMO: yes also considered





Samsung: low latency will be an important feature of 5G and 1ms already for phase 1 for 


considered an appropriate figure





ALU: LTE REL-8 was forward compatible to MTC but may be not optimal; so forward 



compatibility may require some additional work to guarantee it





LightSquared: control plane enhancements considered?




NTT DOCOMO: yes, C/U plane enhancements





LG: why 40GHz and not 60GHz?





NTT DOCOMO: requirement came from Korean co-sourcing companies





SKT: Korean regulator is looking at 30-40GHz




AT&T: there is a parallel development of phase 1 and phase 2; we should develop for phase 


2 and drop what is available at the end of phase 1; the phase 1 should not be something that 


has nothing to do with phase 2





KT: 20Gbps peak rate coming from ITU-R




LG: still trying to get a global frequency band from WRC?





KT: global harmonization above 6GHz should be discussed in WRC and not 3GPP





RAN1 chair (NTT DOCOMO): is happy to discuss forward compatibility but thinks MTC 


is a different issue





ALU: does not agree that this is a different issue, should be included in the discussions




NTT DOCOMO: single RAT is preferrable to cover all use cases as far as possible but if it 


is difficult to cover certain important uses cases we can reconsider this





Orange: slide set covers requirements of 4 operators but requirements should not cover just 


requirements of urgent deployments





Dish: supports Orange view, we should see all requirements before we prioritize




Verizon: is among co-sourcing companies but agrees





RAN chair: minimum frequency range?





Nokia Networks: ~3GHz in our input





Vodafone: also for channel modelling we need to have consensus about where we start





RAN chair: yes, is RAN task in the next quarter





Vodafone: we also need to consider where we want to end





US Dep. of Commerce: not just DL/UL but also side link should be considered





Qualcomm: we should enable from very low frequencies but we can decide for what we 



optimize





Fujitsu: forward compatibility is the really new thing we need to take into account, we did 


not do this in the past





RAN chair: agrees that this will change our mind set





Panasonic: we need to consider this already in the SI





Qualcomm: phase 1/phase 2: the difference is 15 months so this is short





RAN chair: we will have phases and we have to take into account forward compatibility; 


this will be esp. be of importance when we start the SI for the WGs; for the work on RAN 


SI we do not need to consider a phasing already
conclusion:
noted
RWS-150057
Views on 5G New RAT in 3GPP
CATR, CATT, CMCC, China Telecom, China Unicom, Coolpad, Hi-silicon, Huawei, OPPO, Potevio, ZTE
discussion

conclusion:
revised in RWS-150085

RWS-150085*
Views on 5G New RAT in 3GPP
CATR, CATT, CMCC, China Telecom, China Unicom, Coolpad, Hi-Silicon, Huawei, OPPO, Potevio, ZTE Alcatel-Lucent, Alcatel Lucent Shanghai Bell
discussion

Abstract:
This contribution is a joint contribution from multiple companies. It presents views and considerations on 5G new RAT. Standardization priorities for new RAT are also included.

Tdoc is presented by Xiaofeng Liu

Summary:

-
Highly flexible and capable 5G system is required to fulfill all diverse requirements for usage scenarios envisaged for 2020 and beyond.

-
A new RAT needs to be specified in 3GPP to fulfill all IMT-2020 requirements. 

-
Study item to target all IMT-2020 requirements.

-
5G new RAT shall apply at both low and high frequency band. However low frequency has higher priority.

-
Phased WIs will be accomplished in Rel-15 and 16, respectively. 

-
Rel-15 (to 2018.09): Phase 1 specification, fundamental features of new RAT, both eMBB and IoT at sub 6GHz, with priorities to be set at launch of WI.

-
Rel-16 (to 2019.12): Phase 2 specification, covering all scenarios and bands, fulfilling all IMT-2020 requirements.
discussion:
Nokia Networks:
"below 6GHz" how much below?




CATR: will depend on future discussion but we think from 3GHz





RAN1 chair (NTT DOCOMO): we will have IoT in LTE enhancements, how much will we 


need in 5G?





CATR: not yet concluded





Huawei: NB-IoT is addressing urgent market needs for low bit rate, low power, low cost; 


so for 5G there is a lot of space for further improvements





ALU: agrees with Huawei, we will need to support IoT on 5G carriers as well





RAN1 chair: does not see such a big difference





RAN chair: we do not yet know all MTC use cases but once we have completed NB-IoT 


we can discuss the topic more





LG: standalone operation of new RAT considered?





CATR: no consensus on the need for this at the moment





Straight Path: for eMBB we know how much traffic and growth we have but for IoT we do 


not yet know which markets we will address





Vodafone: can be small amount of data but it depends on how much the customer wants to 


pay for it





Straight Path: we would need some quantitative data to see how much effort we should 



spend on it





RAN1 chair (NTT DOCOMO): fine with discussing IoT for 5G but we should look for 



realistic time plans





Panasonic: slide 3: LTE in the same framework?




Sierra Wireless: what sort of UE complexity are you targetting for 5G IoT?





Huawei: discussion shows that it is good to have a SI about 5G requirements





Fujitsu: from all presentations it seems the desire is to address different use cases on same 


carrier (this seems to be a fundamental requirement)

conclusion:
noted
RWS-150065
Group of operators’ common vision and priorities for Next Generation Radio Technology
Orange, Deutsche Telekom, Telefonica, Telecom Italia, KPN
discussion

conclusion:
revised in RWS-150083

RWS-150083*
Group of operators’ common vision and priorities for Next Generation Radio Technology
Orange, Deutsche Telekom, Telefonica, Telecom Italia, KPN
discussion

conclusion:
revised in RWS-150090 (to update source companies)
RWS-150090*
Group of operators’ common vision and priorities for Next Generation Radio Technology
Orange, Deutsche Telekom, Telefonica, Telecom Italia, KPN, Telenor, Telia Sonera, Telus, Swisscom, Dish Network
discussion

Abstract:
This document summerizes the views and priorities from co-signing companies.

Tdoc is presented by Fatima Karim-Peters
5G design recommendations: 5G key design principles include:

-
Forward compatibility with radio protocol L1/2/3 structures and functionalities required for future services (including phase 2 and beyond)

-
Energy efficiency should be a fundamental design principle

-
Enhanced security and privacy design

-
Cost efficiency

-
Tight interworking with LTE (including e.g. bandwidth aggregation, seamless mobility)

-
Fixed Mobile Convergence with seamless user experience

discussion:
Panasonic: 2012 workshop request from operators was to remove options which is in 



contradiction to the flexibility that is requested now




Orange: we need to look into all use cases first and we can then focus





Huawei: together with RWS-150085 we have the same number of companies



as RWS-150036





Vodafone: we are in general ok with this input; "enhanced security and privacy": what do 


you have in mind?




Orange: 5G will not be a RAN topic alone, SA discussion started already





RAN1 chair (NTT DOCOMO): we need to be realistic with what we can achieve in the 



given time





Orange: we need to look for a global solution





CMCC: supports this proposal





Panasonic: 5G can be LTE plus a new RAT





Samsung: we are not sure what we need to do for MTC in 5G





Orange: we need to do necessary studies in RAN1





Samsung: we need to know first what we need to study and hopefully these points will be 


addressed in a future SI description





TeliaSonera: question to RAN1 chair: as we are overloaded in RAN1, is the plan to focus 


just on one use case?





RAN1 chair: is happy to study anything but we should not forget the overall 5G time 



schedule; SA hasdecided already REL-14 stage 1 freeze date




LG: slide 3: reference for performance evaluation unclear




Orange: RWS-150036 input indicated to focus in phase 1 on eMBB but other operators 



prefer to have a study in RAN WGs of use cases/complexity/feasibility aspects





Nokia Networks: study may have a lot of impacts on the whole system (not just RAN)





Dish: SA time lines looked at use cases and plan to conclude by March 16 so how does 



RAN plan to coordinate with SA?





RAN chair: we will have IMT-2020 requirements (for our IMT-2020 input) and 





requirements/use cases from SA that will have RAN impact and both need to be addressed;





in Dec.15 we will start to study RAN related requirements in RAN;





before we go into WG SI(s) we will have the next 6 months to address the question of 



which use cases to be considered





Dish: will SA use cases be evaluated in RAN?





RAN chair: if they have RAN impact we will let SA/CT know what the RAN views are

conclusion:
noted
3
Chairman's summary and open discussion

RWS-150073
Chairman's summary regarding 3GPP TSG RAN workshop on 5G
RAN chairman (Qualcomm)
discussion
provided by Dino Flore
Next steps:

-
RAN to identify status & expectations on high frequencies in Q4-15 so that the channel modeling work can start in RAN1 in Q1-16

-
RAN to approve in December a Study Item to develop scenarios and requirementsfor next generation radio technology

-
RAN to approve in March a Study Item for RAN WGs to evaluatetechnology solutions for next generation radio technology

-
Companies should look for convergence on the outstanding high level items where there is lack of consensus:
-
Whether prioritization should already occur in the study phase

-
Whether there should be prioritization of frequency ranges

-
Which usecases should be prioritized

discussion:
RAN chairman: this is my view of the conclusions from the workshop




Telefonica: slide 11: interworking with legacy system need to be also considered from 



radio perspective





RAN chair: agrees that the interworking needs to be further considered





Sprint: how can RAN4 complete their coexistence work (not yet knowing the bands)?; 



RAN SI just a quarter?





RAN chair: RAN SI may run beyond March 16 to align with ITU-R requirements





RAN3 chair (Huawei): slide 11: not so clear what RAN3 will have to do





ALU: slide 9: "ideally this should be resolved by March" applied to "Whether prioritization 


should already occur in the study phase" but the other open issues may be decided before




SA chair (Samsung): SA also considered 3 releases but the dates were discussed for a 



longer time in SA, open was when we will have the real requirements for 5G




RAN chair: seems request for interworking of 5G with LTE was considered tighter than 



with other legacy technologies




Orange: level of interworking with other non-LTE legacy technologies needs further 




discussion





Huawei: tighter/loser interworking is a vague requirement





Mediatek: is 5G standalone considered?




RAN chair: not addressed in this document





Fujitsu: slide 5: idea to support more than one use case on same carrier came up in the past





RAN chair: can be further discussed in RAN SI, is one challenge we will have to face





Dish: RAN SI should not conclude in March but RAN WG SI(s) will start then?





RAN chair: as ALU indicated only the first open issue needs to addressed by then, bulk of 


requirements (~90%) need to be there so that RAN WGs can start

conclusion:
noted
4
Closing of the meeting

The chairman Dino Flore (Qualcomm) thanked the delegates for participating and contributing to this 3GPP RAN workshop on 5G, he thanked the host for organizing the meeting and he closed the meeting on Friday September 18th, 2015 at 5pm.
RWS-150074
Draft report of 3GPP TSG RAN workshop on 5G, 17-18.09.2015, Phoenix, USA
ETSI MCC
Report
This version is provided immediately after the workshop.

In case you have any comments/corrections please provide them to joern.krause@etsi.org before 28.09.2015. A final version will then be provided afterwards.

conclusion:
revised in RWS-150076

RWS-150076
Report of 3GPP TSG RAN workshop on 5G, 17-18.09.2015, Phoenix, USA
ETSI MCC
Report
conclusion:
noted?
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