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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This document is related to the technical report for this study item "Scenarios and Requirements for Next Generation Access Technologies" [1]. The objective of the study item is to
identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc, and to develop requirements for next generation access technologies for the identified deployment scenarios taking into account, but not limited to, the ITU-R discussion on IMT-2020 requirements.
This document contains scenarios and requirements for next generation access technologies, which can be used as not only guidance to the technical work to be performed in 3GPP RAN WGs, but also input for ITU-R to take into account when developing IMT-2020 technical performance requirements. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

[1] 3GPP SID FS_NG_SReq: “Scenarios and Requirements for Next Generation Access Technologies” RP-152257, “New Study Item Proposal - Study on Scenarios and Requirements for Next Generation Access Technologies”, CMCC, RAN#70, Sitges, Spain, Dec. 7 - 11, 2015

[2] Input from SMARTR.
[3] ITU-R M.2083
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

<ACRONYM>
<Explanation>

4
Introduction
At the 3GPP TSG RAN #70 meeting, the Study Item description on "Scenarios and Requirements for Next Generation Access Technologies" was approved [1].

The justification of the Study Item was that a fully mobile and connected society is expected in the near future, which will be characterized by a tremendous amount of growth in connectivity, traffic volume and a much broader range of usage scenarios. Some typical trends include explosive growth of data traffic, great increase of connected devices and continuous emergence of new services. Besides the market requirements, the mobile communication society itself also requires a sustainable development of the eco-system, which produces the needs to further improve system efficiencies, such as spectrum efficiency, energy efficiency, operational efficiency and cost efficiency. To meet the above ever-increasing requirements from market and mobile communication society, next generation access technologies are expected to emerge in the near future. A study item to identify typical deployment scenarios for next generation access technologies and the required capabilities in each corresponding deployment scenarios should be considered.
[Brief descriptions of deployment scenarios for next generation access technologies to be developed in this TR]
[Brief descriptions of requirements for next generation access technologies to be developed in this TR]

5
Objectives
In order to meet the deployment scenarios and requirements, studies for next generation access technologies should be carried out in at least, but not limited to, the following areas, designs for next generation access technologies RAN should strive for enough flexibility to support current envisaged and future requirements for the different use cases, e.g., from SA1 [2], i.e.,to support for wide range of services
6
Scenarios

[This subsection first briefly introduces the three usage scenarios defined by ITU-R, and then describes several deployment scenarios for the three usage scenarios. The mapping between usage scenarios and deployment scenarios needs to be clarified]

IMT for 2020 and beyond [3] is envisaged to expand and support diverse families of usage scenarios and applications that will continue beyond the current IMT. Furthermore, a broad variety of capabilities would be tightly coupled with these intended different usage scenarios and applications for IMT for 2020 and beyond. The families of usage scenarios for IMT for 2020 and beyond include:
–
eMBB (enhanced Mobile Broadband)
–
mMTC (massive Machine Type Communications) 

–
URLLC (Ultra-Reliable and Low Latency Communications) 

6.1
Deployment scenarios

[This subsection describes the deployment scenarios for eMBB and their attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc. The detailed evaluation related aspects, e.g., channel model, are not included in this TR]
6.1.1
Deployment scenario 1

[xxx]

6.1.N
Deployment scenario N 
[xxx]

7
Key performance indicators
[This section describes the definitions of  all KPIs]

7.1
Peak data rate
7.2
Peak Spectral efficiency 
7.3
Bandwidth
7.4
Control plane latency 
7.5
User plane latency 
7.6
Mobility interruption time  
7.7
Reliability 
7.8
Coverage
7.9
UE battery life
7.10
Cell/Transmission Point/TRP spectral efficiency 
[Example Table.x (if applicable) Detailed Requirements mapping to each deployment scenario for each Usage scenario]

	Transmission reception point (TRP)
	Deployment 1
	Deployment 2
	Deployment ……
	Deployment N

	eMBB
	
	
	
	

	mMTC
	
	
	
	

	URLLC
	
	
	
	


7.11
Area traffic capacity 
7.12
User experienced data rate  
7.13
Spectrum efficiency of worst 5-percentile users 
7.14
Median user experienced data rate
7.15
Connection density
7.16
Mobility
7.17
Network energy efficiency   
8
Requirements for architecture and migration of Next Generation Radio Access Technologies
9
Supplementary-Service related requirements

9.1
Multimedia Broadcast/Multicast Service

9.2
Location/Positioning Service
10
Operational requirements

10.1
Spectrum
10.1.1 
Deployment possible in at least one identified IMT-band  
10.1.2
Channel bandwidth scalability
10.1.3
Spectrum flexibility 
10.2
Support for wide range of services
10.3
Co-existence and interworking with legacy RATs
10.4
Control of EMF exposure levels requirements
10.5
Interworking with non-3GPP systems

10.6
Radio Resource Management requirements
10.7
Easy operation and Self Organization requirements
10.8
Complexity-related requirements

10.9
Cost-related requirements

10.10
Energy-related requirements
10.11
Security and Privacy related requirement relevant for Radio Access
10.12
Performance monitoring and management
10.13
Lawful Interception
10.14
others

11 
Testing and Conformance Requirements
3GPP

Annex <A>:
<Annex title>

Annexes are only to be used where appropriate:

Annexes are labelled A, B, C, etc. and are "informative"(3GPP TRs are informative documents by nature).

A.1
Heading levels in an annex

Bibliography

The Bibliography is optional. If it exists, it shall follow the last annex in the document.

The following material, though not specifically referenced in the body of the present document (or not publicly available), gives supporting information.

Bibliography format

-
<Publication>: "<Title>".

OR

<Publication>: "<Title>".

Annex <B>:
Change history

This is the last annex for TRs which details the change history using the following table.
This table can be used for recording progress during the WG drafting process till TSG approval of this TR.
	Change history

	Date
	TSG #
	TSG Doc.
	CR
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	Draft skeleton for the TR
	-.-.-
	0. 0.0
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	Revised the reference SI to the updated SI, removed the change mark 
	0.0.0
	0. 0.1

	2016-01
	Scenarios and requirements Ad-hoc
	RPa-160013
	
	
	Rivised the Skeleton TR based on the Report of  email discussion RPa-160012
	0.0.1
	0.0.2

	2016-01
	Scenarios and requirements Ad-hoc
	RPa-160070
	
	
	Merge all requirements into one section, renamed the section as key performance indicator


	0.0.2
	0.0.3

	2016-01
	Scenarios and requirements Ad-hoc
	RPa-160071
	
	
	Move support for wide range of service from KPI section into operational section

Move spectral related sections from KPI section into operational section
Remove E2E latency requirements
	0.0.3
	0.1.0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


