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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.
Transmission Reception Point (TRPx): 
Editor's notes: Definition is for further study.
3.2
Symbols

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

t_gen

The time during which data or access request is generated
t_sendrx

The time during which data or access request is sent or received
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [2] 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 [2].

ARPU
Average Revenue Per User

BBU
Baseband Unit

BS
Base Station

CAPEX
Capital Expenditure

CDF
Cumulative Distribution Function

CN
Core Network

D2D
Device to Device

DL
Downlink

DRX
Discontinuous Reception

EE
Energy Efficiency

eMBB
enhanced Mobile BroadBand
EMF
Electric and Magnetic Fields

eNB
evolved NodeB

eV2X
enhanced Vehicle to Everything

FDD
Frequency Division Duplex

FFS
For Further Study

GCSE_LTE
Group Communication System Enablers for LTE

GEO
Geostationary orbit

GNSS
Global Navigation Satellite System

HEO
High Earth Orbit

IMT
International Mobile Telecommunicationss
InH
Indoor Hotspot

ISD
Inter-Site Distance

ITU
International Telecommunication Union

ITU-R
International Telecommunication Union Radiocommunication Sector

KPI
Key Performance Indicator
LEO
Low Earth Orbit

LMR
Land Mobile Radio

MEO
Medium Earth Orbit
MBB
Mobile BroadBand

MaxCL
Maximum Coupling Loss
MCPTT
Mission-Critical Push-To-Talk

mMTC
massive Machine Type Communications
NR
New Radio

OPEX
Operational Expenditure

P25
Project 25
PPDR
Public Protection and Disaster Relief
ProSe
Proximity Services

QoS
Quality of Eervice

RAN
Radio Access Network

RAT
Radio Access Technology

RF
Radio Frequency
RMa
Rural Macro
RRH
Remote Radio Head

RSU
Roadside Unit

RTT
Round Trip Time

SA
Service and System Aspect

SC-PTM
Single-Cell Point-to-Multipoint transmission

SDU
Service Data Unit

SFN
Single Frequency Network

SINR
Signal-to-Interference-plus-Noise Ratio

SON
Self Organized Network

TDD
Time Division Duplex

TETRA
Terrestrial Trunked Radio
TR
Technical Report

TRPx
Transmission Reception Point
UE
User Equipment

UL
Uplink
UMa
Urban Macro

UMi
Urban Micro
URLLC
Ultra-Reliable and Low Latency Communications
V2X
Vehicle to Everything

WG
Working Group

WLAN
Wireless Local Area Network

WRC
World Radiocommunication Conference
* * * Next Change * * * *

10
Operational requirements
10.0
General
The RAN design for the Next Generation Radio Access Technologies shall be designed to fulfill the following requirements:
-
RF requirements for multistandard base stations shall be supported also for the new RAT.
-
The RAN nodes shall be designed to allow upgrade by software as much as possible.
10.1
Spectrum
10.1.1
Deployment possible in at least one identified IMT-band
10.1.2
Channel bandwidth scalability
Bandwidth scalability means the ability to operate with different bandwidth allocations. 

Qualitative KPI
Editor’s notes: Whether to add number of bandwidths to be supported is FFS.
10.1.3
Spectrum flexibility
10.1.4
Duplexing flexibility

Duplexing flexibility means the ability of the access technology to adapt its allocation of resources flexibly for uplink and downlink for both paired and unpaired frequency bands.
10.1.5
Support of shared spectrum

Next Generation Radio Access Technologies should support efficient mechanisms to share either licensed or unlicensed spectrum with other IMT/Non-IMT systems.
10.1.6
Spectrum range
Next Generation Radio Access Technologies should support potential use of frequency range up to 100 GHz.
10.2
UL Link Budget

For eMBB, NR uplink should target at least the same link budget (i.e. MCL) as LTE uplink, under the same usage scenarios and similar deployment configurations (e.g., same carrier frequency).
10.3
Support for wide range of services
Support for wide range of services means the system shall be inherently flexible enough to meet the connectivity requirements of a range of existing and future (as yet unknown) services to be deployable on a single continuous block of spectrum in an efficient manner.
10.4
Co-existence and interworking with legacy RATs

10.4.1
Co-existence with LTE

The New RAT should be able to support flexible allocation of resources (e.g. time, frequency) between the new RAT and LTE operating in the same block of spectrum (with possible bandwidths overlap). Resource allocation granularity in the time/frequency domain, as well as the potential guards between NR and LTE resources are to be determined by the study on the new RAT. The New RAT should be able to use these resources at least for downlink, uplink and sidelink. The solution should work whether LTE is supported by the same base station as the New RAT or the two RATs are supported by different base stations. The solution should not affect backward compatibility with legacy LTE terminals. These requirements are applicable for LTE Rel-8 and onwards, including NB-IoT.
This flexible allocation of resources should enable a progressive downsize of operators assigned bandwidth used by LTE, and the corresponding increase in the bandwidth used by NR.
Note: this requirement may be supported with different levels of flexibility depending on the LTE capability/release.

The New RAT shall be able to co-exist with LTE on adjacent spectrum in the same band in the same geographical area, including collocated deployments of the same or different operators; where the ability to coexist is based upon an agreed maximum degradation of throughput that is found acceptable on LTE.
These requirements are applicable for paired and unpaired spectrum.

10.4.2
Co-existence with UMTS and GSM/EDGE

The New RAT shall be able to co-exist with UMTS and GSM/EDGE on adjacent spectrum in the same band in the same geographical area, including collocated deployments of the same or different operators; where the ability to coexist is based upon an agreed maximum degradation of throughput and outage that is found acceptable on UMTS and GSM/EDGE, respectively.
Coexistence on adjacent spectrum in the same geographical area should enable a progressive downsize of operators assigned bandwidth used by UMTS and GSM/EDGE, and the corresponding increase in the bandwidth used by NR.

These requirements are applicable for paired and unpaired spectrum.

10.4.3
V2X communication

It is not intended for NR V2X to replace the services offered by LTE V2X. Instead, the NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X.
10.5
Control of EMF exposure levels requirements

10.6
Interworking with non-3GPP systems
10.6.1
General

3GPP system shall support procedures for interworking with non 3GPP RATs.
10.6.2
Interworking with WLAN

The next generation access network shall support interworking with WLAN. The number of solutions selected should be minimized.
10.6.3
Interworking with other non-3GPP systems
The next generation access network shall support interworking with legacy LMR and PPDR systems, e.g. TETRA, P25, and GSM-R.
10.7
Radio Resource Management requirements
10.8
Easy operation and Self Organization requirements
The RAN design for the Next Generation Radio Access Technologies shall be designed to fulfill the following requirements:
-
RAN shall support the deployment of RAN SON functions in a hybrid manner (distributed and centralized).

-
Collaboration and coordination among RAN SON functions need to be addressed.

-
User / application level QoS and QoE monitoring capability by UEs and network elements shall be supported.

10.9
Complexity-related requirements

10.10
Cost-related requirements
10.10.1
Balance of complexity and performance

The cost of introduction of massive MIMO technology is impacted by the analog parts, which are directly related with RF performance requirements. Since massive MIMO is seen as a key technology for NR, the requirements levels must be chosen carefully and careful consideration of how they are defined must be undertaken, in order to enable economically viable deployments. This applies for all types of NR deployments, but is of particular importance for massive MIMO nodes employing Active Antenna Systems, or Advanced Antenna Systems in a more general sense.

In particular, some RF requirements may need more careful consideration, such as the out of band emission limits and the maximum ratio between overall system power and individual power per RF chain/antenna element. In addition to the implied complexity and cost, the RF requirements must be defined with co-existence and sharing performance in mind and respecting regulatory limits.  Particular care has to be taken in how to define unwanted emission limits with respect to the increasing size of the massive MIMO configuration in a proper way that does not lead to excessively high unwanted emission.

10.10.2
Low-cost requirements

3GPP shall support ultra-low cost network infrastructures, ultra-low cost devices, and ultra-low cost operation and maintenance to enable economically viable deployments for the Provision of minimal services (Data and Voice) for very low-ARPU areas.
10.11
Energy-related requirements

10.12
Security and Privacy related requirement relevant for Radio Access
The RAN design for the Next Generation Radio Access Technologies shall ensure support for integrity and confidentiality protection of radio signalling messages, including messages between RAN and Core network nodes.

The RAN design for the Next Generation Radio Access Technologies shall ensure the ability to support integrity and confidentiality protection of user plane messages, including messages between RAN and Core network nodes, with the use of such security to be configurable during security set-up.

The RAN design for the Next Generation Radio Access Technologies shall ensure support for the allocation and use of identities to provide user privacy, e.g. reduce the need for sending any permanent identities in the clear.

The RAN design for the Next Generation Radio Access Technologies shall ensure the efficient establishment of RAN security mechanisms.

The RAN design for the Next Generation Radio Access Technologies shall ensure resilience against jamming.
NOTE:
Security and Privacy-related system requirements are reflected in 3GPP TR 33.899 [19]. This TR includes security areas on "RAN security" and "Privacy security", which is a possible source of security and privacy related requirements for the Radio Access.
10.13
Performance monitoring and management
10.14
Lawful Interception
The RAN design for the Next Generation Radio Access Technologies shall provide mechanisms to enable lawful intercept for appropriate services (as per 3GPP TS 33.106 [16]).
10.15
Backhaul and signaling optimization requirements
The RAN system shall have the capability to minimize the backhaul and signaling load in line with the requirements in section 5.48 of 3GPP TR 22.891 [3]).
10.16
Relay requirements

The design of the 5G RAN and Radio Interface Technology shall aim at supporting wireless relay functions.
10.17
High availability

The RAN availability is characterized by its availability rate X, defined as follows: a base station is available for the targeted communication X% of the time. Unavailable communication for shorter period than [Y] ms shall not be counted.

The NR specification’s ability to provide URLLC services shall not be compromised by the functions defined to improve the network or UE energy efficiency, or by system reconfigurations and software upgrades.
10.18
Other operational requirements
* * * End of Change * * * *

