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Start of 1st Change
3.3
Abbreviations

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

2G-
Second Generation

3G-
Third Generation

A-GNSS
Assisted Global Navigation Satellite System

AAA
Authentication, Authorization, Accounting

AC
Admission Control

AI
Application Interface (prefix to interface class method)

ANM
Answer Message (ISUP)

APN
Access Point Name

APN-NI
APN Network Identifier

ARIB
Association of Radio Industries and Business

ATD
Absolute Time Difference

BCCH
Broadcast Control Channel

BER
Bit Error Rate

BSS
Base Station Subsystem

BTS
Base Transceiver Station

CAMEL
Customised Application For Mobile Network Enhanced Logic

CAP
CAMEL Application Part

CM
Connection Management

CN
Core Network

CSCF
Call Service Control Function

CSE
Camel Service Environment

DL
Downlink

DNS
Domain Name System
DRNC
Drift RNC

E-CSCF
Emergency CSCF

E-OTD
Enhanced Observed Time Difference

E-SLP
Emergency SUPL Location Platform

E-SMLC
Evolved Serving Mobile Location Centre

FER
Frame Error Rate

GERAN
GSM EDGE Radio Access Network

GGSN
Gateway GPRS Support Node

GMLC
Gateway MLC

GNSS
Global Navigation Satellite System

GPRS
General Packet Radio Service

GPS
Global Positioning System

HE
Home Environment

H-GMLC
Home-GMLC

H-LIMS-IWF
Home-LIMS-IWF
HSS
Home Subscriber Server

HLR
Home Location Register

HPLMN
Home Public Land Mobile Network

IMEI
International Mobile Equipment Identity

IMS
IP Multimedia Subsystem
IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

IPDL
Idle Period Downlink

IW-MT-LR
Mobile Terminated Location Request for an I-WLAN

I-WLAN
Interworking WLAN

LA
Location Application

LAF
Location Application Function

LBS
Location Based Services

LCAF
Location Client Authorization Function

LCCF
Location Client Control Function

LCCTF
Location Client Co-ordinate Transformation Function

LCF
Location Client Function

LCZTF
Location Client Zone Transformation Function
LCS
LoCation Services

LDR
Location Deferred Request

LIMS-IWF
Location IMS – Interworking Function
LIR
Location Immediate Request

LMU
Location Measurement Unit

LPP
LTE Positioning Protocol
LPPa
LTE Positioning Protocol annex
LRF
Location Retrieval Function

LSAF
Location Subscriber Authorization Function

LSBcF
Location System Broadcast Function

LSBF
Location System Billing Function

LSCF
Location System Control Function

LSCTF
Location System Co-ordinate Transformation Function

LSOF
Location System Operation Function

LSPF
Location Subscriber Privacy Function

LSTF
Location Subscriber Translation Function

MAP
Mobile Application Part

ME
Mobile Equipment

MExE
Mobile Execution Environment

MGCF
Media Gateway Control Function

MLC
Mobile Location Center

MLP
Mobile Location Protocol

MM
Mobility Management

MO-LR
Mobile Originated Location Request

MS
Mobile Station

MSC
Mobile services Switching Centre

MSISDN
Mobile Station Integrated Services Data Network

MT-LR
Mobile Terminated Location Request

NA-ESRD
North American Emergency Service Routing Digits

NA-ESRK
North American Emergency Service Routing Key

NI-LR
Network Induced Location Request

OMA
Open Mobile Alliance
OSA
Open Service Architecture

OTDOA
Observed Time Difference Of Arrival

PC
Power Control

PCF
Power Calculation Function

PLMN
Public Land Mobile Network

PMD
Pseudonym mediation device functionality

POI
Privacy Override Indicator

PPR
Privacy Profile Register

PRCF
Positioning Radio Co-ordination Function

PRRM
Positioning Radio Resource Management

PSAP
Public Safety Answering Point

PSE
Personal Service Environment

PSMF
Positioning Signal Measurement Function

PSTN
Public Switched Telephone Network

QoS
Quality of Service

RA
Routing Area

RACH
Random Access Channel

RAN
Radio Access Network

RANAP
Radio Access Network Application Part

R-GMLC
Requesting-GMLC

RDF
Routing Determination Function

RIS
Radio Interface Synchronization

R-LIMS-IWF
Requesting-LIMS-IWF
RLP
Roaming Location Protocol

RNC
Radio Network Controller

RRM
Radio Resource Management

RTD
Real Time Difference

RTT
Round Trip Time

SAI
Service Area Identifier
SAT
SIM Application Tool-Kit

SCCP
Signalling Connection Control Part

SCS
Service Capability Server

SGSN
Serving GPRS Support Node

SI
Service Interface (prefix to interface class method)

SIM
Subscriber Identity Module


SIP
Session Initiation Protocol

SIP-URI
SIP Uniform Resource Identifier
SIR
Signal Interference Ratio

SLF
Subscription Locator Function
SLP
SUPL Location Platform

SLPP
Subscriber LCS Privacy Profile

SMLC
Serving Mobile Location Center

SMS
Short Message Service

SP
Service Point

SRNC
Serving RNC

SS7
Signalling System No 7

SUPL
Secure User Plane Location

TA
Timing Advance

TEL-URL
Telephone Uniform Resource Locator
TMSI
Temporary Mobile Subscriber Identity

TOA
Time Of Arrival

TTTP
Transfer To Third Party

UDT
SCCP Unitdata message

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

USIM
Universal Subscriber Identity Module

U-TDOA
Uplink Time Difference of Arrival

UTRAN
Universal Terrestrial Radio Access Network

VASP
Value Added Service Provider

V-GMLC
Visited -GMLC

VHE
Virtual Home Environment

WCDMA
Wideband Code Division Multiple Access

Further related abbreviations are given in TR 21.905 [3].

Start of the next change
6.2
Allocation of LCS functions to network elements

Table 6.1 shows a summary of the Functional Groups and Functional Blocks for Location services. Table 6.2 and figure 6.2 show the generic configuration for LCS and the distribution of LCS functional blocks to network elements. Different positioning methods, including network-based, mobile-based, mobile-assisted and network-assisted positioning methods may be used. With this configuration both the network and the mobiles are able to measure the timing of signals and compute the mobile's location estimate. Depending on the applied positioning method it is possible to utilise the corresponding configuration containing all needed entities. For instance, if network-based positioning is applied, the entities that are involved in measuring the mobile's signal and calculating its location estimate are allocated to the network elements of the access stratum. On the other hand, in case mobile-based or network-assisted methods are used these entities should be allocated to the UE.

LCS is logically implemented on the network structure through the addition of one network node, the Mobile Location Center (MLC). It is necessary to name a number of new interfaces. The LCS generic architecture can be combined to produce LCS architecture variants.

Table 6.1: Summary of Functional Groups and Functional Blocks for Location services

	Funct.
Group
	Functional component
	Full name of Functional Block
	Abbrev.

	Loc. Client
	Location Client

Component
	(External) Location Client Function
	LCF

	
	
	Internal Location Client Function
	LCF

-internal

	
	
	
	

	LCS Server in PLMN
	Client handling component
	Location Client Control Function
	LCCF

	
	
	Location Client Authorization Function
	LCAF

	
	
	Location Client Co-ordinate Transformation Function
	LCCTF

	
	
	Location Client Zone Transformation Function

	LCZTF

	
	System handling component
	Location System Control Function
	LSCF

	
	
	Location System Billing Function
	LSBF

	
	
	Location System Operations Function
	LSOF

	
	
	Location System Broadcast Function
	LSBcF

	
	
	Location System Co-ordinate Transformation Function
	LSCTF

	
	
	Location IMS – Interworking Function
	LIMS-IWF

	
	Subscriber Handling component
	Location Subscriber Authorization Function
	LSAF

	
	
	Location Subscriber Translation Function
	LSTF

	
	
	Location Subscriber Privacy function
	LSPF

	
	Positioning component
	Positioning Radio Control Function
	PRCF

	
	
	Positioning Calculation Function
	PCF

	
	
	Positioning Signal Measurement Function
	PSMF

	
	
	Positioning Radio Resource Management
	PRRM


Tables 6.2 and 6.2a and figure 6.2 illustrate the allocation of functional entities in the reference configuration of LCS. It is assumed that the CS and PS have either their own independent mobility management or use the joint mobility management through the optional Gs interface.

It is also seen that LCS may take benefit of the Iur interface between RNCs, when uplink radio information and measurement results are collected.

The functional model presented in the figure includes functional entities for both CS and PS related LCS. In addition, it consists of all the entities needed for different positioning methods, i.e. network based, mobile based, mobile assisted, and network assisted positioning, exploiting either uplink or downlink measurements. Similarly, the velocity of a UE may be calculated in either the network or the UE. It is noted that the UE may use e.g. the GPS positioning mechanism, but still demand e.g. auxiliary measurements from the serving network. RAN specific functional entities are specified in TS 36.305 [42] for E‑UTRAN, TS 25.305 [1] for UTRAN and in TS 43.059 [16] for GERAN.

Table 6.2: Allocation of LCS functional entities to network elements

	
	UE
	RAN
	GMLC
	SGSN
	MSC/MSC Server
	HLR/HSS
	PPR
	PMD
	Client

	Location client functions

	LCF
	X
	
	
	X
	X
	
	
	
	X

	LCF
Internal
	
	X
	
	
	
	
	
	
	

	Client handling functions

	LCCTF
	
	
	X
	
	
	
	
	
	

	LCCF
	
	
	X
	
	
	
	
	
	

	LCAF
	
	
	X
	
	
	
	
	
	

	LCZTF
	
	
	X
	
	
	
	
	
	

	System handling functions

	
	
	
	
	
	
	
	
	
	

	LSCF
	
	X
	
	X
	X
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	LSBF
	
	
	X
	X
	X
	
	
	
	

	LSOF
	X
	X
	X
	X
	X
	
	
	
	

	LSBcF
	
	X
	
	
	
	
	
	
	

	LSCTF
	
	
	X
	
	
	
	
	
	

	LIMS-IWF
	
	
	X (Note 1)
	
	
	
	
	
	

	Subscriber handling functions

	LSAF
	
	
	X
	X
	X
	
	X
	
	

	LSPF
	
	
	X
	X
	X
	X
	X
	
	

	LSTF
	
	
	
	
	
	
	
	X
	

	Positioning functions

	PRCF
	
	X
	
	
	
	
	
	
	

	PCF
	X
	X
	
	
	
	
	
	
	

	PSMF
	X
	X
	
	
	
	
	
	
	

	PRRM
	
	X
	
	
	
	
	
	
	

	
	UE
	RAN
	GMLC
	SGSN
	MSC/MSC Server
	HLR/HSS
	PPR
	PMD
	Client


NOTE 1:
The LIMS-IWF may optionally be located within the GMLC. If it is not located within the GMLC, it shall use the Le or Lr reference point to interface to the GMLC.

NOTE 2:
The functional entities shown for the RAN are valid for GSM and UMTS but not EPS.

Table 6.2a: Allocation of LCS functional entities to EPS elements

	
	UE
	RAN
	GMLC
	MME
	E-SMLC
	HLR/HSS
	PPR
	PMD
	Client

	Location client functions

	LCF
	X
	
	
	X
	
	
	
	
	X

	LCF
Internal
	
	X
	
	
	
	
	
	
	

	Client handling functions

	LCCTF
	
	
	X
	
	
	
	
	
	

	LCCF
	
	
	X
	
	
	
	
	
	

	LCAF
	
	
	X
	
	
	
	
	
	

	LCZTF
	
	
	X
	
	
	
	
	
	

	System handling functions

	
	
	
	
	
	
	
	
	
	

	LSCF
	
	
	
	X
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	LSBF
	
	
	X
	X
	
	
	
	
	

	LSOF
	X
	X
	X
	X
	X
	
	
	
	

	LSBcF
	
	X
	
	
	X
	
	
	
	

	LSCTF
	
	
	X
	
	
	
	
	
	

	LIMS-IWF
	
	
	X (Note 1)
	
	
	
	
	
	

	Subscriber handling functions

	LSAF
	
	
	X
	X
	
	
	X
	
	

	LSPF
	
	
	X
	X
	
	X
	X
	
	

	LSTF
	
	
	
	
	
	
	
	X
	

	Positioning functions

	PRCF
	
	
	
	
	X
	
	
	
	

	PCF
	X
	
	
	
	X
	
	
	
	

	PSMF
	X
	X
	
	
	
	
	
	
	

	PRRM
	
	X
	
	
	
	
	
	
	

	
	UE
	RAN
	GMLC
	MME
	E-SMLC
	HLR/HSS
	PPR
	PMD
	Client


NOTE 1:
The LIMS-IWF may optionally be located within the GMLC. If it is not located within the GMLC, it shall use the Le or Lr reference point to interface to the GMLC.
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NOTE 1:
The LIMS-IWF may optionally be located within the GMLC. If it is not located within the GMLC, it shall use the Le or Lr reference point to interface to the GMLC.

Figure 6.2: Generic LCS Logical Architecture
Start of the next change
Start of 2nd change 
7.1a
LCS signalling between Access and Core Networks for E-UTRAN access networks

The LTE Positioning Protocol (LPP) supports positioning and location related services for a target UE accessing E-UTRAN. LPP is terminated between the UE and the E-SMLC. It may use either the control-plane or user-plane protocols as underlying transport. 
The LTE Positioning Protocol Annex (LPPa) supports positioning and location related services when initiated by the eNB e.g. eNB acts as an internal LCS client. LPPa carries information between the eNode B and the E-SMLC.
The SLs interface, between the E-SMLC and the MME, is used as a transport link for the LTE Positioning Protocols LPP and LPPa. SLs is transparent to all UE related and eNode B related positioning procedures. 
For E-UTRAN access networks, the MME can also initiate location requests to the E-SMLC via the SLs interface (see clause 7.8). 
The E-SMLC sends core network measurement requests, as described in clause 7.1a.1, to the access network via the MME. The access network sends corresponding network measurement reports, as described in clause 7.1a.2, back to the E-SMLC, again via the MME.
Communication between access and core networks, including LPP and LPPa, is accomplished through S1 interface in E-UTRAN (see TS 36.305 [42].
Editor's Note: The name "Lpp" is already used for the interface between the PPR and H-GMLC (see clause 7.4), it is recommended to rename LPP and LPPa with different names to avoid confusion between Lpp, LPP and LPPa.
Start of the next change
9.1.17
EPC Network Induced Location Request (EPC-NI-LR)

At any time after detecting an emergency situation (i.e. after emergency Attach, UE requested emergency PDN Connectivity), the MME may initiate the EPC Network Induced Location Request (EPC NI LR) procedure. The procedure is illustrated in figure 9.20.
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Figure 9.20: Network Induced Location Request for EPC

1)
Following an emergency call invocation from the user, the UE attaches to the EPS if not already attached and obtains an emergency associated IP Bearer for the user plane in a serving gateway and PDN gateway. As part of the Attach procedure, the positioning capabilities of the UE are provided by the UE to the MME.

2)
The MME selects a E-SMLC as described in clause 6.3.13 and sends a Location Request message to the selected E-SMLC. Once an MME has selected an E-SMLC it must continue to use that E-SMLC for the duration of the session. The Location Request includes the type of location information requested, the requested QoS, identity of serving eNodeB and UE location capabilities.

9.1.17.1
Positioning Measurement Establishment Procedure

3)
If the requested location information and the location accuracy within the QoS can be satisfied based on parameters received from the MME, e.g. eNodeB identity, the E-SMLC may send a Location Response immediately. Otherwise, the E-SMLC determines the positioning method and instigates the particular message sequence for this method as described in clause 9.3a. If the position method returns position measurements, the E-SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the E-SMLC may use the current eNodeB identity to derive an approximate location estimate. If an already computed location estimate is returned for an UE based position method, the E-SMLC may verify consistency with the current eNodeB identity. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time still remains, the E-SMLC may instigate a further location attempt using the same or a different position method. If a vertical location co-ordinate is requested but the E-SMLC can only obtain horizontal co-ordinates, these may be returned.

9.1.17.2
Location Calculation and Release Procedure

4)
When a location estimate best satisfying the requested QoS has been obtained, the E-SMLC returns a Location Response to the MME with an indication whether the obtained location estimate satisfies the requested accuracy or not. This message carries the location estimate that was obtained. If a location estimate was not successfully obtained, a failure cause is included in the Location Response.

5)
The MME may determine the GMLC and emergency services client using the eNodeB identity or the location estimate or according to some fixed association for the MME. The MME shall send a Subscriber Location Report to the GMLC carrying the MSISDN of the UE, the event causing the message (EPC NI LR), and, if these were obtained in steps 2 to 4, the location estimate and its age and the indication received from E-SMLC whether the obtained location estimate satisfies the requested accuracy or not. The serving cell identity of the UE may also be sent if available. The MME shall include its own address. If the UE was not authenticated, the IMEI shall be included. The MME may record charging information.

6)
The GMLC shall acknowledge receipt of the location estimate provided that the associated LRF serves the emergency services LCS client and the client is accessible. These conditions would normally be fulfilled if the LRF either already has created, or expects to later create, a record for the UE for the emergency services session as described in clause 9.8.4.

7)
The LRF associated with the GMLC treats the received location estimate as described in clause 9.8.4: e.g. may use the location information to assist routing of the emergency session to the PSAP/emergency centre and/or may transfer the location information to the emergency services LCS client immediately or upon request from the client. The LRF/GMLC may store the information received in step 5: e.g. may store the UE identity and the address of the MME. The LRF/GMLC may record charging information.

NOTE:
Determination of the GMLC in step 5 must ensure a match with any LRF/GMLC used by the IMS Core to assist with location retrieval for, and/or routing of, the IMS Emergency call as described in clause 9.8.4.

9.1.17a
EUTRAN Induced Location Request (EUTRAN-NI-LR)
For access network internal operations, e.g. SON purpose, the eNode B may initiate Location Request (EUTRAN NI LR) procedure. The procedure is illustrated in figure 9.20A.
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Figure 9.20A: EUTRAN Induced Location Request for EPC  
1. The eNode B requests some location service (e.g. positioning) to the serving MME.  
2.
The MME transfers the location service request to an E-SMLC. The MME selects a E-SMLC as described in clause 6.3.13 and sends a Location Request message to the selected E-SMLC. Once an MME has selected an E-SMLC it should continue to use that E-SMLC for the duration of the session. 
3a.  The E-SMLC instigates location procedures with the serving eNode B for the UE – e.g. to obtain positioning measurements or assistance data.
3b.
In addition to step 3a or instead of step 3a, the E-SMLC instigates location procedures with the UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE.
4.
The E-SMLC provides a location service response to the MME and includes a location estimate for the UE.

5.
The MME returns a location service response to the eNode B and includes any needed results.
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