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------------------------------------------------------- Start of change ------------------------------------------------------------------

2.1
Normative references

[1]
Void.

[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[3]
Void.

[4]
3GPP TS 23.271: "Location Services (LCS); (Functional description) - Stage 2".

[5]
3GPP TS 22.071: "Location Services (LCS); Service description, Stage 1".
[6]
3GPP TS 22.100: "UMTS phase 1".

[7]
3GPP TS 22.101: "Services aspects; Service principles".

[8]
3GPP TS 22.105: "Services and Service Capabilities".

[9]
3GPP TS 22.115: "Services aspects; Charging and Billing".

[10]
3GPP TS 22.121: "Services aspects; The Virtual Home Environment; Stage 1".
[11]
3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[12]
3GPP TS 23.110: "UMTS Access Stratum; Services and Functions".
[13]
3GPP TS 23.171: "Functional stage 2 description of location services in UMTS".

[14]
3GPP TS 25.214: "Physical layer procedures (FDD)"

[15]
3GPP TS 25.215: "Physical layer – Measurements (FDD)".

[16]
3GPP TS 25.225: "Physical layer – Measurements (TDD)".
[17]
3GPP TS 25.306: "UE Radio Access Capabilities".
[18]
3GPP TS 25.331: "Radio Resource Control (RRC); protocol specification".
[19]
3GPP TS 25.413: "UTRAN Iu interface RANAP signalling".
[20]
3GPP TS 25.423: "UTRAN Iur interface RNSAP signalling".
[21]
3GPP TS 25.430: "UTRAN Iub interface: General aspects and Principles".
[22]
3GPP TS 25.433: "UTRAN Iub interface NBAP signalling".
[23]
ICD-GPS-200: "Navstar GPS Space Segment/Navigation User Interfaces".
[24]
RTCM-SC104: "RTCM Recommended Standards for Differential GNSS Service" (v.2.2.)

[25]
3GPP TS 24.008: "Mobile radio interface layer 3 specification, Core Network Protocols - Stage 3".

[26]
3GPP TS 25.224: "Physical layer procedures (TDD)".

[27]
3GPP TS 25.453: "UTRAN Iupc interface PCAP signalling".

[28]
3GPP TS 25.412: "Iu interface signalling transport".
[29]
BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1I (Version 1.0), December 2012.
2.2
Informative references

[29]
Third generation (3G) mobile communication system; Technical study report on the location services and technologies, ARIB ST9 December 1998.

[30]
The North American Interest Group of the GSM MoU ASSOCIATION: Location Based Services, Service Requirements Document of the Services Working Group.

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [7] and some of the terms and definitions in annex A apply.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply.

3G-MSC
3rd Generation MSC

3G-SGSN
3rd Generation SGSN

A-GNSS
Assisted Global Navigation Satellite System
A-GPS
Assisted Global Positioning Systems

ARIB
Association of Radio Industries and Business
BDS
BeiDou Navigation Satellite System
CAMEL
Customised Application For Mobile Network Enhanced Logic

CN
Core Network

CRNC
Controlling RNC

DGNSS
Differential Global Navigation Satellite System
DGPS
Differential Global Positioning Systems
DL
Downlink

DRNC
Drift RNC

EGNOS
European Geostationary Navigation Overlay Service

GAGAN
GPS Aided Geo Augmented Navigation

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)

GMLC
Gateway MLC

GNSS
Global Navigation Satellite System
GPRS
General Packet Radio System

GPS
Global Positioning System

HLR
Home Location Register

IPDL
Idle Period Downlink

LBS
Location Based Services

LCCF
Location Client Control Function

LCF
Location Client Function

LCS
LoCation Services
LIRF
Location Information Relay Function
LMU
Location Measurement Unit

LSADF
Location System Assistance Data Function

LSCF
Location System Control Function
LSCFS
Location System Control Function in SAS

LSOF
Location System Operation Function

MLC
Mobile Location Centre

MSAS
Multi-functional Satellite Augmentation System

MSC
Mobile services Switching Centre

NAS
Non Access Stratum

OTDOA
Observed Time Difference Of Arrival

PCAP
Positioning Calculation Application Part

PCF
Position Calculation Function

PLMN
Public Land Mobile Network

PRCF
Positioning Radio Co-ordination Function

PRComF
Positioning Radio Communication Function

PRRM
Positioning Radio Resource Management

PSMF
Positioning Signal Measurement Function

QoS
Quality of Service

QZSS
Quasi-Zenith Satellite System

RAN
Radio Access Network

RANAP
Radio Access Network Application Part

RNC
Radio Network Controller

RRM
Radio Resource Management

RTD
Real Time Difference

RTT
Round Trip Time

SAI
Service Area Identifier

SAS
Stand-Alone SMLC

SBAS
Satellite Based Augmentation System

SGSN
Serving GPRS Support Node

SIM
Subscriber Identity Module


SMS
Short Message Service

SRNC
Serving RNC

SSDT
Site Selection Diversity Transmit

TOA
Time Of Arrival
TOW
Time Of Week
U-.….
UMTS-(LCS functional block)

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

USIM
User Service Identity Module

UTC
Universal Time Coordinates

U-TDOA
Uplink – Time Difference Of Arrival

UTRAN
Universal Terrestrial Radio Access Network

WAAS
Wide Area Augmentation System

WCDMA
Wideband Code Division Multiple Access

------------------------------------------------------- Next change -------------------------------------------------------------------

4.3.3
Network-assisted GNSS Methods

These methods make use of UEs, which are equipped with radio receivers capable of receiving GNSS signals.

Examples of GNSS include GPS, Modernized GPS, Galileo, GLONASS, Satellite Based Augmentation Systems (SBAS), Quasi Zenith Satellite System (QZSS), and BeiDou Navigation Satellite System (BDS).

In this concept, different GNSS (e.g. GPS, Galileo, etc.) can be used separately or in combination to perform the location of a UE.

The operation of the network-assisted GNSS methods is described in clause 13.

------------------------------------------------------- Next change ---------------------------------------------------------------------

13
Network-assisted GNSS positioning method

In this concept, different GNSS (e.g. GPS, Galileo, GLONASS and BDS) can be used separately or in combination to perform the location of a UE. The aim of such combination is to improve:

· the availability of the location service,

· the accuracy of the position,

· the sensitivity to e.g. fadings,

· the integrity of the signal,

· the reliability of the signal,

· the in-building penetration.

This can be done thanks to the combination of different global navigation satellite systems and the increased number of satellites.

13.1
Network-assisted GPS positioning method

Refer to clause 10.

"Modernized-GPS" refers to a family of modernized GPS satellites which bring support for new navigation signals, such as a Civilian L2 (L2C) signal, a Safety-of-Life L5 signal, and a new Civilian L1 (L1C) signal, together with improved navigation message data.

13.2
Network-assisted Galileo positioning method

The procedure is the same as for network-assisted GPS positioning method except that the Galileo satellites and parameters are used instead of those of the GPS.

13.3
Network-assisted GLONASS positioning method

The procedure is the same as for network-assisted GPS positioning method except that the GLONASS satellites and parameters are used instead of those of the GPS.
13.4
Network-assisted Satellite Based Augmentation Systems (SBAS)

Several independent but compatible satellite based augmentation systems exist: The American Wide Area Augmentation System (WAAS), the European Geostationary Navigation Overlay Service (EGNOS), the Indian GPS Aided GEO Augmented Navigation System (GAGAN), and the Japanese Multi-functional Satellite Augmentation System (MSAS). The (GPS-like) ranging signals from all these SBASs are here considered as a single GNSS, although this GNSS is not a standalone positioning system because of the small number of satellites and their distribution in space. Usually, this GNSS is used in combination with e.g., GPS, Galileo, or GLONASS ranging signals.

The procedure is the same as for network-assisted GPS positioning method except that the SBAS satellites and parameters are used instead of those of the GPS.
13.5
Network-assisted Quasi-Zenith Satellite System (QZSS)

Quasi-Zenith Satellite System (QZSS) is a regional navigation satellite system. The eccentricity and elevation of the satellite orbits are selected so that the minimum elevation angle through 24 hours in Japan is larger than about 60 degrees. The satellite signals are fully compatible and interoperable with current and modernized future GPS. Similar to SBAS ranging signals, this GNSS is not a standalone positioning system and is usually used in combination with other GNSS ranging signals, such as GPS, Galileo, GLONASS, etc.

The procedure is the same as for network-assisted GPS positioning method except that the QZSS satellites and parameters are used instead of those of the GPS.
13.6
Network-assisted BeiDou Navigation Satellite System (BDS) positioning method
The procedure is the same as for network-assisted GPS positioning method except that the BDS satellites and parameters are used instead of those of the GPS.
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