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Foreword

This document has been produced by the ETSI MCC.

The coloured highlight of the Unique IDentifier (UID) reflects the status of the work items: ongoing or completed. 
Stopped Features and Studies are listed at the end of the present document.

Legend:

Completed WI
Ongoing WI
Moved WI to/from another Release
Stopped WI
1
Scope

The main focus of the present document is on the 3GPP Location Service (LCS) work items.
Abbreviations

EGNOS
European Geographic Navigation Overlay System

E-OTD
Enhanced Observed Time Difference

FDOA
Frequency-Difference-Of-Arrival

GAGAN
GPS Aided Geo Augmented Navigation (or GPS and Geo Augmented Navigation)

GLONASS 
GLObal NAvigation Satellite System

GNSS
Global Navigation Satellite System 

IPDL-OTDOA
Idle Period Downlink- Observed Time Difference Of Arrival

LCS
Location Service

TDOA
Time-Difference-Of-Arrival

U-TDOA
Uplink Time Difference of Arrival
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	60121
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	UID
	Name
	Acronym
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	60121
	Location Services
	LCS
	31/12/1999
	SP-99327
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References

	Document
	Title/Contents

	WIDs

	SP-99327
	Proposed Work Item on Location Services for UMTS

	Impacted Specifications

	23.002
	GSM/UMTS General Architecture

	29.002
	MAP (Mobile Application Part)

	25.331
	Radio Resource Control (RRC); protocol specification (UMTS only)

	25.306
	UE Radio Access Capabilities (UMTS only)

	25.413
	UTRAN Iu interfaces RANAP signalling (UMTS only)

	25.423
	UTRAN Iur interfaces RNSAP signalling (UMTS only)

	New Dedicated Specifications

	22.071
	LCS Stage 1 (for GSM and UMTS)

	03.71
	LCS Stage 2 for GSM

	23.171
	LCS Stage 2 for UMTS

	04.71
	LCS Mobile radio interface layer 3 (including LLP: LMU LCS Protocol) (GSM only)

	04.31
	RRLP (Radio Resource LCS Protocol) (GSM only)

	08.71
	BSSLAP (BSS LCS Application Leaves) (GSM only)

	08.31
	SMLCPP (SMLC Peer Protocol) (GSM only)

	09.31
	BSSAP LE (DTAP and BSSMAP extensions to support LCS) (GSM only)

	25.305
	Functional stage 2 specification of Location services in UTRAN (UMTS only)

	23.032
	Universal Geographical Area Description


Location Services is a feature providing the ability to localise a terminal (MS - Mobile Station in GSM and UE - User Equipment in UMTS). This location information is used to provide services to the end-user (e.g. to offer a local map with indication of closest restaurants, etc), for emergency services or for "internal clients", i.e. a UMTS network entity, like an RNC to direct the beam when space diversity is used (not used at least up to Rel-6). 

The work on this feature was initiated by T1P1, who worked on location services only for use in emergency situation. Then their work was transferred to 3GPP who extend its scope to cover commercial aspects as well. LCS was incompletely introduced for GSM in Rel-98, and was enhanced for GSM and adapted to UMTS in  Rel-99. 

The location relies on three key functions: the measurement of the radio signals, performed by the LMU (Location Measurement Unit); the dialogue between the network and the external LCS client, performed by the GMLC (Gateway MLC); and the calculation of the position, performed by the SMLC (Serving Mobile Location Centre), also coordinating the overall process. The architectures, both for GSM and for UMTS, are shown below, extracted from TS 03.71 for the GSM (GERAN) aspects and from TS 23.171 for the UMTS (UTRAN) aspects.
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Legend: 
Red lines and entities: interfaces and entities specific to LCS



Black lines and entities: other interfaces and entities

Figure: UMTS and GSM LCS architecture

The entity being tracked is the MS/UE at the far left (shown as "UE" in the figure). The External LCS client at the far right is the entity using the location information for himself (emergency services) or to provide the commercial service to the User.

The label "alternative" on the figure means that two options are possible: 

· the LMU can be on the infrastructure side or can be a stand-alone entity, communicating with the infrastructure re-using the Radio interface using its own IMSI (even in the later case, the LMU remains a network element),

· the SMLC can be connected to the BSC or to the MSC.

The options reflect lack of decision at 3GPP in the face of balanced advantages: in the first case, a type A LMU (stand-alone entity) is easier to deploy but consumes radio resources, contrarily to a type B LMU. With respect to the second option, connecting an SMLC to the MSC reduces the number of connections (there are fewer MSC than BSCs) but involves the MSC for relaying a user-access centric dialogue between the BSC and the SMLC. This second option will disappear in later releases.

The flows for the External Client to get the position of the User are the following:
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Figure: Flows for LCS

1. The LCS client requests to his allocated GMLC the location of the UE by sending the message "LCS Service Request" on the Le interface (fully defined only from Rel-5 onwards: the dialogue is on a proprietary basis for previous releases). 

2. The GMLC contacts the HLR to obtain the address of the current VLR/MSC of the subscriber. 

3. The HLR answers, after having checked that the requesting GMLC is authorised to obtain the location of the subscriber (2 and 3: MAP messages Send_Routing_Info_For_LS, TS 29.002, 1A.1.2). 

4. The GMLC then contacts the MSC/VLR in the visited network to obtain the location information. The VLR checks that the subscriber authorises the transmission of his location. (4 and 9: MAP messages Provide_Subscriber_Location, TS 29.002, 1A.2.2) 

5. Once these checks have been made, the terminal is, if necessary, paged and authenticated, and, potentially, encryption is activated. The MS is then supposed to be reachable if LCS client asks for it (Location_Notification_Invoke and Location_Notification_Return_Result messages, presented in stage 2 but not defined in stage 3). 

6. The MSC then starts the active phase of recovery of the location of the MS, solicitating the SMLC with BSSMAP LE Perform Location request (09.31) message in GERAN. This message is sent directly from the MSC to the SMLC in the event of "NSS-based solution" or forwarded transparently by the BSC for the "BSS-based solution". 

7. The radio location procedure is then triggered: several procedures are defined, which may or not involve the MS/UE. As a result of the radio location procedure, the SMLC knows the position of the MS. 

8. The MS/UE position is then forwarded from the SMLC towards the LCS client. The payload of this message is the Information Element "Location Estimate" or "Geographic Location IE" (different names are used in different documents), the coding for which is given in TS 23.032. 

9. The location information then reaches the requesting GMLC (in response to message 4: Provide_Subscriber_Location, TS 29.002, 1a.2.2). 

10. Lastly, this information reaches its final recipient, the LCS client, by the message "LCS Service Response", which, as its homologue "LCS Request service" is mentioned in stage 2 but not in stage 3 for this Release. 

The radio location procedure (step 7 in the above procedure) can be any of four types in GSM and three types in UTRAN. The GSM procedures are:

· Timing Advance (TA). This method provides a location area in the shape of a ring centered on the BTS whose identity is returned by the TA Response message. The radius of the ring is the Timing Advance multiplied by the speed of light.

· Uplink Time Of Arrival (TOA). This method consists of determining times of arrival at three LMUs (with known geographical co-ordinates) of a signal emitted by the mobile. These times determine the distance from the mobile, from which, by triangulation, the position of the mobile is deduced.

· Enhanced Observed Time Difference (E-OTD). The MS measures the times of arrival of bursts sent by three radio-visible BTSs. Two options are possible: calculation is performed either directly by the MS (MS Based E-OTD), or in the SMLC with the measurements provided by the MS (MS Assisted E-OTD). 

· Assisted GPS: the coordinates of the MS are directly obtained by GPS (Global Positioning System). In the process of getting the location, the GSM network is just used to send Assistance Data to get a quicker access to GPS (e.g. by sending the information on the visible GPS satellites).

· The UMTS procedures are:

· Cell ID based. This is the simplest case, where the resulting location information is simply the serving cell identity (Node B) or a geographical area corresponding to this cell (a disk centred on the BTS/Node B), plus possibly some other indications like the RTT (Round Trip Time). 

· OTDOA-IPDL (Observed Time Difference Of Arrival – Idle Period DownLink), where the MS measures the difference of time of arrival of a reference signal from two Nodes B, which makes it possible to locate the MS on a hyperbola based on these two Node Bs. The use of a third Node B makes it possible to identify two other hyperbolae and the interclause of these hyperbolae locates the MS. One can thus speak about a solution inherited of the hyperbolic solution E-OTD. 

· Network Assisted GPS, derived from the analogous method in GSM. 

For UMTS, several other methods were suggested in stage 2, but were finally rejected: AOA (Angle Of Arrival), OTOA (Observed Time Of Arrival), OTDOA-RNBP (OTDOA Reference Node-Based Positioning) and OTDOA-PE (OTDOA Positioning Elements).

In GSM, E-OTD and A-GPS demand an action by the MS/UE, as do OTDOA-IPDL and A-GPS in UMTS. These methods are more accurate than the other ones, but they need to have LCS-capable MS/UE, i.e. they cannot work without enhancements to the MS/UE.

Finally, not less than 5 new protocols are introduced for GSM LCS: 


· RRLP (Radio Resource LCS Protocol), defined in 04.31, for the dialogue SMLC to target MS

· LLP (LMU LCS Protocol), defined in 04.71, for SMLC to LMU dialogues

· BSSLAP (BSS LCS Application Leaves), defined in 08.71, for SMLC to BSC dialogues

· SMLCPP (SMLC Peer Protocol), defined in 08.31, for SMLC to SMLC dialogues

· BSSAP LE defined in 09.31, for the needed DTAP and BSSMAP extensions to support LCS.

In UTRAN, the Stage 2 is defined in a dedicated specification: TS 25.305 entitled "Functional stage 2 specification of Location services in UTRAN". The Stage 3 is much more integrated into the existing protocols than in GSM. It is defined through "General" UTRAN Stage 3, namely mainly in 25.331 ("Radio Resource Control (RRC); protocol specification"), but also in the following specifications: 

· TS 25.306: "UE Radio Access Capabilities". 

· TS 25.413: " UTRAN Iu interfaces RANAP signalling". 

· TS 25.423: " UTRAN Iur interfaces RNSAP signalling".

All these options on architecture and on radio methods did not facilitate at all a rapid and inexpensive introduction of standardized LCS into the market.
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	S2,S1,N1,N4
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	LCS1-UEpos
	R3,R2
	2
	-

	1601
	Iub/Iur interfaces for methods Rel 99
	LCS1-UEpos-IubIur
	R3
	3
	Ericsson

	1602
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	LCS1-UEpos-enh
	R2
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	Siemens
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	-
	-
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	23.041
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	523
	LCS support in the CS domain
	LCS1-CS
	S2
	19/01/2001
	Only MAP impact foreseen so far. To be further split if needed.
	-
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	Name
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	Lev
	Finish
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	525
	LCS support in the PS domain
	S2,S1,N1,N4
	2
	28/12/2001
	-
	-
	-

	1642
	Stage 1
	S1
	3
	25/08/2000
	Pacific Bell Wireless
	To be also considered: External LCS client identity, and Privacy options when PDP-context and when no PDP-context is established
	22.071

	1181
	Stage 2
	S2,R2,G1
	3
	19/01/2001
	-
	SP#10 completed
	25.305 (UTRAN part), new 23.271 (CN part by S2, 43.059 (GERAN part)

	1180
	Stage 3
	N1,N4
	3
	28/12/2001
	-
	-
	-

	526
	Layer 3 LCS signalling UE (MS) -SGSN (UMTS PS and and GSM-GPRS)
	N1
	4
	28/12/2001
	Nokia
	-
	-

	2462
	MAP impacts of LCS
	N4
	4
	30/03/2001
	-
	-
	-

	527
	GTP signalling for LCS
	N4
	4
	30/03/2001
	-
	-
	-
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	401600
	UE positioning Rel-4
	LCS1-UEpos
	R3,R2
	2
	30/03/2001
	RP-000509
	-
	-
	-

	1601
	Iub/Iur interfaces for methods Rel 99
	LCS1-UEpos-IubIur
	R3
	3
	30/03/2001
	RP-000509
	Ericsson
	-
	25.401, 25.420, 25.423, 25.430, 25.433, new TR 25.850

	1602
	UE positioning enhancements - IPDL for TDD
	LCS1-UEpos-enh
	R2
	3
	23/03/2001
	RP-000509
	Siemens
	Mar 2001: split of IPDL for TDD agreed by R2
	new TR 25.847


4.1.1
General aspects

Acronym:
LCS1

UID:
401536

Main responsibility:
S2
References

	Document
	Title/Contents

	SP-010518
	WI Sheet

	Impacted Specifications

	TS 25.305
	LCS Stage 2 (UTRAN part)

	New Dedicated Specifications

	TS 23.271

TS 43.059
	LCS Stage 2 (CN part)

LCS Stage 2 (GERAN part)


Between Rel-99 LCS and Rel-4 LCS, the main difference concerns documentation. Stage 2 specifications are restructured as shown in the following figure. 
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Figure: Restructuring of LCS Stage 2 between Rel-99 and Rel-4

Rel-99 and Rel-4 are practically identical. The main difference is the support of OTDOA method in LCR TDD (see description of corresponding feature) mode only starting from Rel-4. 

Also in Rel-4, the "Deferred Location Request" is introduced: in response to this request, the location is provided to the LCS client as soon as the target mobile becomes reachable again. Differed answers triggered by other types of events are considered, but will not be standardised before Rel-6. 

Lastly, new OSA (Application Programming Interface for Open Access Service) APIs are defined for the LCS. 

4.1.2
Iub/Iur interfaces for UE positioning methods supported on the radio interface Rel-99

Acronym:
LCS1-UEpos-IubIur

UID:
1601

Main responsibility:
R3
References

	Document
	Title/Contents

	RP-000509
	WI Sheet on "Iub/Iur interfaces for methods Rel-99"

	Impacted Specifications

	TS 25.401

TS 25.420

TS 25.423

TS 25.430

TS 25.433
	UTRAN Overall Description

UTRAN Iur Interface: General Aspects and Principles

UTRAN Iur Interface RNSAP Signalling

UTRAN Iub Interface: General Aspects and Principles

UTRAN Iub Interface NBAP Signalling

	New Dedicated Specifications

	TR 25.850
	UE positioning in UTRAN Iub/Iur protocol aspects


Several methods for UE positioning are supported on the radio interface in Rel-99:

· cell coverage based positioning method;

· OTDOA method with network configurable idle periods and

· network assisted GPS method.

Nevertheless, only the cell coverage based positioning method is supported on the Iub and Iur interface of Rel-99.

In Rel-4 the necessary support for the positioning methods defined for Rel-99 were added to the Iub and Iur protocols, hence the discrepancy between the name of this functionality and the Release to which it applies.
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	Release 5
	
	
	

	1536
	Rel-5 Location Services enhancements
	LCS1
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	1600
	UE positioning for Rel-5 Location Services enhancements
	LCS1-UEpos
	R2
	-

	1171
	Event based and Periodic LCS
	LCS1-EBP
	S1
	-

	2436
	Location Services for GERAN in A/Gb Mode
	LCS-GERAN
	GP
	Nokia

	2442
	Location Services for GERAN in Iu Mode
	-
	S2,G1,G2,R2,R3
	Nokia

	50068
	GERAN MS Conformance test for LCS
	LCS-GERAN-MSconf
	GP
	-

	544
	LCS interoperation stage 2 aspects
	-
	S2
	-

	2434
	LCS interoperability aspects to GERAN
	LCS-GERAN
	GP,S5
	-

	1183
	FS on LCS support in the IMS
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	S1
	-

	35008
	Charging and OAM&P for LCS enhancements
	LCS1-OAM
	S5
	-

	521
	New security aspects of LCS
	LCS1-SEC
	S3,S2
	Nokia

	32011
	Specification for the Le interface
	LCS1-Le
	S2
	-
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	SP-010518
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	1600
	UE positioning for Rel-5 Location Services enhancements
	LCS1-UEpos
	R2
	29/03/2002
	-
	-
	-
	

	2474
	UE positioning enhancements for 1.28 Mcps TDD
	LCS-128Pos
	R2
	29/03/2002
	RP-010215
	CATT
	-
	25.123, 25.224, 25.225, 25.302, 25.303, 25.304, 25.305, 25.331, 25.420, 25.423, 25.430, 25.433, new TR 25.859

	2125
	Open SMLC-SRNC Interface within the UTRAN to support A-GPS Positioning
	LCS-INTF
	R2
	12/10/2001
	RP-010414
	Qualcomm
	RP#13 completed
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	Event Based and Periodic LCS
	LCS1-EBP
	S1,S2,N4
	07/06/2002
	-
	-
	-

	1641
	Stage 1 for Event based and Periodic LCS
	LCS1-EBP
	S1
	17/11/2000
	Pacific Bell Wireless
	Evaluate Event based and Periodic LCS to be included in R00, corresponding Stage 1 description
	22.071

	1538
	Stage 2 specification
	LCS1-EBP
	S2
	26/01/2001
	-
	Marked as closed 12/2008 (was marked 51% complete)
	-

	1179
	Impact on MAP
	LCS1-EBP
	N4
	07/06/2002
	-
	Possible impact on UTRAN of LCS quality level request...
	-
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	Finish
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	2436
	Location Services for GERAN in A/Gb Mode
	LCS-GERAN
	GP
	08/02/2002
	GP-011925
	Nokia

	2437
	GERAN LCS Stage 2 (first release)
	LCS-GERAN
	GP,S2,G1,G2
	08/02/2002
	-
	-

	2438
	Gb interface support for LCS
	LCS-GERAN
	GP
	31/08/2001
	-
	-

	2440
	L3 protocol support for LCS
	LCS-GERAN
	GP
	01/06/2001
	-
	-

	2441
	Stage 3 for Location Services for GERAN in A/Gb Mode
	LCS-GERAN
	GP
	01/06/2001
	-
	-
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	Finish
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	2442
	Location Services for GERAN in Iu Mode
	-
	S2,G1,G2,R2,R3
	28/06/2002
	GP-011926
	-

	2443
	GERAN LCS Stage 2
	-
	S2,G1,G2
	28/06/2002
	-
	-

	2444
	Iu-ps interface support for LCS
	-
	R2,R3
	28/06/2002
	-
	-

	2445
	Iu-cs interface support for LCS
	-
	R2,R3
	28/06/2002
	-
	-

	2446
	Iur-g interface support for LCS
	-
	G1,G2
	19/04/2002
	-
	FFS

	2447
	RRC protocol support for LCS
	-
	G1,G2,R2,R3
	30/11/2001
	-
	-

	2448
	Additional impacts on Broadcast of LCS data on packet channels
	-
	G1,G2,R2,R3
	05/12/2001
	-
	-

	2449
	Stage 3 for Location Services for GERAN in Iu Mode
	-
	G1,G2,R2,R3
	28/06/2002
	-
	-
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	S2
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5.1.1
Rel-5 LCS enhancements

Acronym:
LCS1
Unique_ID:
Several, as listed in the following sub-sections

This is a collection of independent improvements to Rel-4 LCS that can be classified into three categories linked to:

1)
GERAN: the location is now possible for the GERAN when the Iu is used for circuit switch (CS) and packet switch (PS) modes, as well as when the Gb is used (for PS mode). The official WI names are:

· Location Services for GERAN in A/Gb Mode

· Location Services for GERAN in Iu Mode
· LCS interoperation stage 2 aspects/LCS interoperability aspects to GERAN

2)
UTRAN:

· UE Positioning Enhancements for 1.28 Mcps TDD

· Open SMLC-SRNC Interface within the UTRAN to support A-GPS Positioning

3)
Service aspects, CN aspects, and other general aspects: 

· Specification for the Le Interface between the external client and the network.

· Event driven deferred LCS request, also referred as Event based and Periodic LCS.

· Enhanced support for user privacy and subscriber data handling (which concluded in providing a TR). 

· OAM and feasibility studies as detailed in the corresponding sub-section.
5.1.2
Rel-5 LCS enhancements in GERAN

Acronyms:
Location Services for GERAN in A/Gb Mode: 
LCS-GERAB, 
Unique_ID: 2436


Location Services for GERAN in Iu Mode: 
LCS-GERIU, 
Unique_ID: 2442

LCS interoperability aspects to GERAN: 
LCS-INTF, 
Unique_ID: 2434

References
	Document
	Title/Contents

	WIDs

	GP-011925
	Location Services for GERAN in A/Gb Mode

	GP-011926
	Location Services for GERAN in Iu Mode

	GP-000456
	LCS interoperability aspects to GERAN

	Impacted Specifications

	TS 43.059
	Functional stage 2 description of Location Services (LCS) in GERAN

	TS 44.031
	Mobile Station (MS) Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)

	TS 44.071
	Mobile radio interface layer 3 Location Services (LCS) specification

	TS 49.031
	Base Station System Application Part LCS Extension (BSSAP-LE)

	TS 23.271
	Functional stage 2 description of LCS

	New Dedicated Specifications

	
	None


The purpose is to enhance GERAN LCS in two main items:

1. LCS for GERAN in A/Gb mode: LCS support on packet-data channels and over the A/Gb interface. 
This encompasses the introduction of LCS in packet switched GERAN, including similar services as in circuit switched GSM, with reasonably small amount of changes to the existing GPRS specifications. 
Backward compatibility with GSM LCS Rel-98 and Rel-99 BSS architecture is offered.

2. LCS for GERAN in Iu mode: this introduces LCS support over the Iu-ps, Iu-cs, Iur-g interfaces.


The third item is an administrative tool and not an added functionality:

3. LCS interoperation stage 2 aspects/LCS interoperability aspects to GERAN. This WI was just used to incorporate GERAN aspects into TS 23.271 (Stage 2 for LCS, Core Network, handled by SA2). 
Indeed, TS 43.059 specifies stage 2 of LCS in GERAN, whereas the LCS entities and operations within the Core Network are specified in TS 23.271, whatever GERAN or UTRAN is used in the Access Network. 
So some alignments were needed in TS 23.271. After exchange of info by LSs between SA2 and GERAN, it appeared that no major discrepancies were found between GERAN and SA2 work.

The same positioning methods are supported by GERAN LCS as in earlier release, i.e. Timing Advance (TA), Enhanced Observed Time Difference (E-OTD), and Global Positioning System (GPS).

5.1.3
Rel-5 LCS enhancements in UTRAN

Acronym:
LCS1-UEpos

Unique_ID:
1600

5.1.3.1
UE Positioning Enhancements for 1.28 Mcps TDD

Acronym:
LCS-128Pos

Unique_ID:
2474

References

	Document
	Title/Contents

	RAN_Work_Items_History
	WI Sheet

	RP-020088
	Final Status report

	TR 25.859
	"UE positioning enhancements for 1.28 Mcps TDD"

	Impacted specifications

	TS 25.224

TS 25.225

TS 25.302

TS 25.305

TS 25.331

TS 25.423

TS 25.433
	Physical layer procedures (TDD)

Physical layer; Measurements (TDD)

Services provided by the physical layer

User Equipment (UE) positioning in Universal Terrestrial Radio Access Network (UTRAN); Stage 2

Radio Resource Control (RRC) protocol specification

UTRAN Iur interface Radio Network Subsystem Application Part (RNSAP) signalling

UTRAN Iub interface NBAP signalling

	New Dedicated Specifications

	
	None


This Work Item introduces two positioning methods to be used with 1.28 Mcps TDD:

1. Observed Time Difference Of Arrival (OTDOA): Same principle as OTDOA for FDD and 3.84 Mcps TDD. The measurement for OTDOA position estimation is the 'SFN – SFN' (System Frame Number) observed time difference between cell transmissions;

2. Angle of Arrival (AOA). Based on the sector that the Node B is using to receive and transmit to the UE, the location region can be estimated. The method can be further improved when adaptative antennae are used, which is a proposed feature for 1.28 Mcps TDD.

5.1.3.2
Open SMLC-SRNC Interface within the UTRAN to support A-GPS Positioning

Acronym:
LCS-INTF

Unique_ID:
2125

References

	Document
	Title/Contents

	RAN_Work_Items_History
	WI Sheet

	RP-010639
	Final Status report

	Impacted specifications

	TS 25.450
	UTRAN Iupc Interface: General Aspects and Principles

	TS 25.451
	UTRAN Iupc Interface: Layer 1

	TS 25.452
	UTRAN Iupc Interface: Signalling Transport

	TS 25.453
	Positioning Calculation Application Part (PCAP)

	TS 25.401, TS 25.305
	Stage 2 of LCS in UTRAN

	New Dedicated Specifications

	
	None


For A-GPS positioning, there is sufficient functional separation from RNC functions to justify a separate interface towards a StandAlone SMLC (SAS). This Work Item provides support for an open interface between the SAS and the SRNC limited to the support of A-GPS positioning, the Iupc interface. This new interface is analogous to the Lb interface defined in the GSM LCS specifications, except that the positioning messages are terminated at the SRNC and mapped to Rel-99 RRC messages and that the positioning messages also support broadcast of LCS assistance data in support of the RRC broadcast messages.

An SAS is an optional network element
 that performs the following procedures:

-
Provide GPS assistance data to the RNC, for both UE-assisted and UE-based method types, to be delivered through point-to-point or broadcast channels to UE;

-
Act as a location calculation server if the location estimates are not to be calculated in the RNC.

The Iupc interface is used to forward UE Positioning assistance data to UEs and to receive UE Positioning measurement data from the RNC.

When timing assistance is needed, the SAS relies on the RNC (and on the possibility to have GPS receivers co-located with the RNC, the Node Bs and/or present in the UEs) to obtain that.

The Iupc interface uses an Iups-like protocol stack for the transport layer.

5.1.3.3
Other LCS improvements in Rel-5

Main Acronyms:

Event based and Periodic LCS : 
LCS1-EBP, 
Unique_ID: 1171



Specification for the Le Interface: 
LCS1-Le, 
Unique_ID: 32011

References
	Document
	Title/Contents

	WIDs

	SP-010518
	WID for LCS in Rel-5

	Impacted Specifications

	TS 22.071
	Location Services (LCS); Service description; Stage 1

	TS 23.271
	Functional stage 2 description of Location Services (LCS)

	New Dedicated Specifications

	
	None


· Event driven deferred LCS request: Event-driven LCS is included in Rel-4: it enables to determine the position of a mobile when it becomes active in the network. Rel-5 combines Event driven and Periodic LCS: with this improvement, Periodic and event-based location reports can be requested and handled simultaneously by the GMLC and the MSC/SGSN.
· Standardization of the Le interface: the Le interface between the external LCS client and the network's GMLC is specified in this Release by a reference towards Location Interoperability Forum documentation (now under OMA). For the former Releases, the communications between external client and the network were done with proprietary solutions.

· Enhanced support for user privacy and subscriber data handling. Three new services are introduced: "Requestor" (the identity of the originating entity which has requested the location of the target UE from the LCS client) is sent to the UE, "Codeword" (a secret word defined by the target user to authorise to requestor to get the location), and "Service Type" (an indication of the purpose of the LCS request: LCS clients are classified into different Service Types -e.g. "Navigation", "Public Safety Services"- and only certain types can be authorised to get the target's location). TR 23.871 was elaborated for this purpose, which concluded that all these three concepts have been handled and included in Rel-5 LCS stage 2 (TS 23.271) by means of CR providing minor functional requirements on the existing architecture, without any need of new architecture. Other aspects described in TR 23.871 are introduced only in Rel-6: to perform the privacy check in the home GMLC/PPR rather than in the core network (MSC/SGSN), or the support for anonymity (enabling to use of pseudonym instead of the MSISDN).

Other more generic LCS-related matters handled in Rel-5 are:

· GERAN MS Conformance test for LCS

· GERAN BTS Conformance test for LCS

· Charging and OAM&P for LCS enhancements (impacts 32.101, 32.102 for OAM and 32.205, 32.215 for charging).
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	32025
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	LCS2
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	32026
	New area event for location service triggering reports
	LCS2
	S2,N4,OMA
	Nokia
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	Siemens, AT&T Wireless
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	UID
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	32023
	Location Services enhancements 2
	-
	16/12/2004
	SP-030127
	-

	32024
	Improvement on Le interface
	S2
	15/12/2004
	SP-030127
	-

	32051
	Stage 2 for Improvement on Le interface
	S2
	22/09/2003
	SP-030127
	23.002,23.271

	32053
	Stage 3 - impacts MLP (Mobile Location Protocol) 
	OMA
	15/12/2004
	SP-040232
	-

	32001
	Enhanced support for anonymity and user privacy
	S2
	15/12/2004
	SP-030127
	-

	32047
	Stage 2 for Enhanced support for anonymity and user privacy
	S2
	27/06/2003
	SP-030127
	23.002,23.271

	32054
	Stage 3 - impacts MLP and RLP
	OMA
	15/12/2004
	SP-040232
	-

	32025
	Enhanced inter-GMLC interface
	S2
	15/12/2004
	SP-030127
	-

	32048
	Stage 2 for Enhanced inter-GMLC interface
	S2
	05/09/2003
	SP-030127
	23.002,23.271

	32055
	Stage 3 - definition of RLP and PCP
	OMA
	15/12/2004
	SP-040232
	-

	32012
	Location Services support for IMS public identities
	S2
	15/12/2004
	SP-030127
	-

	32049
	Stage 2 for Location Services support for IMS public identities
	S2
	23/01/2004
	SP-030127
	23.002,23.271

	32056
	OMA Stage 3 for Location Services support for IMS public identities - impacts MLP, RLP and PCP
	OMA
	15/12/2004
	SP-040232
	-

	32026
	New area event for location service triggering reports
	S2
	15/12/2004
	SP-030127
	-

	32050
	Stage 2 for New area event for location service triggering reports
	S2
	27/06/2003
	SP-030127
	23.002,23.271

	14015
	Stage 3 for UE-CN signalling
	N4
	31/08/2004
	-
	Current stage 3 fullfills stage 2

	32057
	Stage 3 for New area event for location service triggering reports - impacts MLP, RLP and PCP
	OMA
	15/12/2004
	SP-040232
	-
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	UE positioning for Location Services enhancements 2
	LCS2-UEpos
	R2,R4,R5
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	2475
	Open SMLC-SRNC Interface within the UTRAN to support UTRAN Rel4 positioning methods
	LCS-Rel4Pos
	R2
	19/09/2003
	Siemens
	25.305, 25.401, 25.450, 25.452, 25.453

	24012
	A-GPS minimum performance specification
	LCS-UEPos-AGPSPerf
	R4,R5
	14/09/2004
	AT&T Wireless
	new 25.171, 34.171 (testing)
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	35035
	LCS charging
	LCS2-CH
	S5
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S2
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	Location Services enhancements 2

	RAN_Work_Items_History
	Open SMLC-SRNC Interface within the UTRAN to support UTRAN Rel4 positioning methods

	RAN_Work_Items
	A-GPS minimum performance specification

	RAN_Study_Items_History
	FS on Enhancements to OTDOA Positioning using advanced blanking methods

	SP-040778
	LCS charging (SA5)

	Impacted Specifications

	TS 23.271
	Functional stage 2 description of Location Services (LCS)

	TS 25.305
	Stage 2 functional specification of UE positioning in UTRAN

	TS 25.401
	UTRAN overall description

	TS 25.450
	UTRAN Iupc interface general aspects and principles

	TS 25.452
	UTRAN Iupc interface: signalling transport

	TS 25.453
	UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling

	New Dedicated Specifications/Reports

	TS 25.171
	Requirements for support of Assisted Global Positioning System (A-GPS) Frequency Division Duplex (FDD)

	TS 32.271
	Telecommunication management; Charging management; Location Services (LCS) charging (SA5)


Location Services (LCS) refer to the capability from the network to provide the location of a user and to offer a set of applications using this information, referred to as "location applications". The applications themselves are outside the scope of the standardization work. The 3GPP work consists in defining the location methods and the open interfaces enabling the applications.

LCS are introduced in Rel-99 and are described in the corresponding Rel-99 description document, including a commented architecture diagram.

For a general description of LCS and a description of all the positioning methods (Cell ID based, OTDOA based and 
A-GPS), refer to the Rel-99 description document.

For a description of the documentation structure, refer to the Rel-4 document.

Rel-6 introduces lot of small uncorrelated enhancements amongst which: 

· alignment of LCS specifications between 3GPP and other forums;

· Enhanced support for anonymity and user privacy;

· Location Services support for IMS public identities;

· New area event for location service triggering reports;

· Introduction of the GMLC-GMLC interface (Lr) for roaming situations.

The LCS improvements in the RAN are shown in the next sections.

RAN aspects (called "UE positioning methods")

For the "cell ID" based method, the position of an UE is estimated with the knowledge of its serving Node B. The information about the serving Node B and cell may be obtained by paging, locating area update, cell update, URA update, or routing area update.

The OTDOA-IPDL method involves measurements made by the UE and LMU of the UTRAN frame timing (e.g. SFN-SFN observed time difference). These measures are then sent to the SRNC.

Network-assisted GPS methods make use of UEs, which are equipped with radio receivers capable of receiving GPS signals.

The objective of this work item was to enhance the interface between the Stand-Alone SMLC (SAS, the main LCS computing entity) and the Serving RNC (SRNC), or Iupc interface, introduced in Rel-5, for the support of all the positioning methods. The SMLC was initially specified for the A-GPS method in the Rel-4. For a description of SMLC, SAS and Iupc, refer to Rel-5 ETSI/MCC document. 

The idea was also that it shall be transparent for the UE whether standalone SMLC is used or not.

The Iupc interface uses the Positioning Calculation Application Part (PCAP) signalling, defined in TS 25.453. The Iupc interface enables the SAS to communicate with the RNC to forward UE Positioning assistance data to UEs and to receive UE Positioning measurement data from the RNC.

When timing assistance is needed, the SAS relies on the RNC to obtain it. 

The Iupc interface uses an Iups-like protocol stack for the transport layer.

The signalling between RNC and SAS is done by using PCAP procedures. The main procedures are the PCAP Position Calculation (with a request coming from the SRNC, position calculation response from the SAS) and PCAP Information exchange (for the SAS to provide the RNC with UE Positioning related information). Hence the SRNC can query the standalone SMLC for the position of the UE.

A-GPS Minimum Performance Specification

Acronym:
LCS-UEPos-AGPSPerf

UID:
24012

Main responsibility:
R4

A-GPS has already been standardized as one of UE location technologies supported by 3GPP in Rel-99. An A-GPS UE will integrate a GPS receiver and will receive assistance data from the network, through standardized signalling, that will help it detect the GPS signals faster and more accurately. Assistance data include GPS time, an approximate position of the UE, satellite and constellation information and others.

Two types of A-GPS terminals are specified: UE Based A-GPS and UE assisted A-GPS. The first will measure signals from GPS satellites perform the calculations and report a location, in terms of longitude/latitude; the second will measure the GPS signals, send a measurement report to the network, that will perform the calculation to determine position.

Currently, there are no requirements on the performance of A-GPS FDD UEs so the location measurement reporting accuracy from different UE vendors is different, which makes it difficult for a network operator to use these location reports to provide a consistent location service in the same operational environment.

This Work Item aims at specifying a minimum set of performance requirements, based on mature and achievable A-GPS technology. The choice of requirements involved a trade off between those related to the location service and those stressing a particular characteristic of a GPS receiver. 

The new requirements, listed below, are collected in the new TS 25.171 (Requirements for support of Assisted Global Positioning System (A-GPS); Frequency Division Duplex (FDD))

Sensitivity: Verifies the performance of A-GPS receiver in weak satellite signal conditions.

Nominal Accuracy: Verifies the accuracy of A-GPS position estimate in ideal conditions. The aim is to ensure good accuracy for a position estimate when satellite signal conditions allow it. 

Dynamic Range: To ensure that a GPS receiver performs well when visible satellites have rather different signal levels. Strong satellites are likely to degrade the acquisition of weaker satellites due to their cross correlation products

Multi-Path scenario: The purpose of the test case is to verify the receiver's tolerance to multipath while the test setup is kept simple

Moving scenario and periodic update: The purpose of the test case is to verify the receiver's capability to produce GPS measurements or location fixes on a regular basis, and to follow when it is located in a vehicle that slows down, turns or accelerates
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	None
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	TR 45.811
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The feasibility study investigated the potential for increased performance, overall cost reduction, operational simplification and treatment of legacy handsets offered by Uplink TDOA (Time Difference Of Arrival).

The objective was to explore the potential impacts from uplink TDOA location method on the following:

· Call Control, Mobility Management and Radio Resource management

· 3GPP specifications

· Network Protocols

· System Aspects

· Treatment of legacy MS
The results of this feasibility study establish that uplink TDOA is a viable location method and led to the creation of two work items to include Uplink TDOA in the specifications (CS and PS domain).
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Supporting Companies:
Qualcomm, SiRF, Lucent, Telcordia.
Global Stage 2 for LCS3 (including IMS emergency location aspects) covers in SA2 TS 23.271 several independent enhancements in the field of LCS in Rel-7 such as:

· Location-Based Services enabling modifications such as velocity or periodic reporting;

· Location for IMS Emergency calls to enable routing to the correct PSAP;

· E112 Support Enhancements delayed from Rel-6.

7.1.1
LCS Enhancements Related to Location-Based Services (LCS3-LBS)  UID_50558, 14025, 20042
	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	50558
	LCS Enhancements related to Location-Based Services
	LCS3-LBS
	GP
	31/08/2007
	GP-050265
	-
	43.059, 44.031, 48.008, 49.031

	14025
	CT4 aspects for LCS UEPos-LBS
	LCS3-UEPos-LBS
	C4
	01/12/2006
	CP-050240
	-
	24.030, 24.080, 29.002

	20042
	UE positioning - Velocity
	LCS3-UEPos-Velocity
	R2
	15/09/2006
	RP-050300
	SR in RP-060459
	25.305, 25.331, 25.410, 25.413, 25.453


Resources:
GP,C4,R2

References
	Document
	Title/Contents

	GP-050265
	GP WID on LCS Enhancements Related to Location-Based Services (LCS3-LBS)  UID_50558

	CP-050240
	C4 WID on LCS Enhancements Related to Location-Based Services (LCS3-UEPos-LBS)  UID_14025

	RP-050300
	R2 WID on LCS Enhancements Related to Location-Based Services (LCS3-UEPos-Velocity)  UID_20042

	Impacted Specifications

	TS 43.059
	Functional stage 2 description of Location Services (LCS) in GERAN

	TS 44.031
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)

	TS 49.031
	Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)

	TS 48.008
	MSC - BSS Interface; Layer 3 Specification

	TS 24.030
	Supplementary service operations - Stage 3

	TS 24.080
	Mobile radio interface layer 3 supplementary  services specification; Formats and coding

	TS 29.002
	Mobile Application Part (MAP) specification

	TS 25.305
	User Equipment (UE) positioning in Universal Terrestrial Radio Access Network (UTRAN); Stage 2

	TS 25.331
	Radio Resource Control (RRC); Protocol specification

	TS 25.410
	UTRAN Iu interface: General aspects and principles

	TS 25.413
	UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling

	TS 25.453
	UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling

	New Dedicated Specifications/Reports

	-
	-


Proposed LCS offerings are migrating beyond the initially targeted Emergency Services toward offerings that provide Location-Based Services (LBS).  These LBS require information to be communicated that is not accounted for in current specifications.  Additionally, Emergency Services are characterized by a single request for position resulting in a single position report.  In contrast, many LBS require multiple reports of an UE’s position with varying update rates. Some of these requests may be call-independent location requests i.e. requests for a mobile’s position when the mobile is not on an active call.  Changes to the current specifications could alleviate the consequences of increased messaging traffic and provide the capabilities required for a feature rich LBS offering.

Specifically, LBS such as mobile tracking, turn-by-turn directions and point-of-interest finding require knowledge of the speed and direction of travel of the UE.  As an example, this requirement could be achieved by providing the ability to report the velocity (speed and bearing) of a UE.  As potential solutions to mitigate the increased messaging and the resultant increased bandwidth required for frequent location updates, modifications such as implementation of periodic position reporting could be considered.

It provides LBS by: 

· Providing information required by LBS through enabling the reporting of velocity.

· Mitigating the network impacts encountered by the increased usage of LBS through the enabling of periodic position reporting.
7.1.2
Inclusion of Uplink TDOA UE positioning method in the UTRAN specifications  UID_20012
	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	20012
	Inclusion of Uplink TDOA UE positioning method in the UTRAN specifications
	LCS3-UEPos-UTDOA
	R2
	17/12/2007
	RP-040387
	TruePosition
	SR in RP-070797
	25.305, 25.453, new TS  25.111


References
	Document
	Title/Contents

	WID(s)

	RP-040387
	WID on Inclusion of Uplink TDOA UE positioning method in the UTRAN specifications

	Impacted Specifications

	TS 25.305
	User Equipment (UE) positioning in Universal Terrestrial Radio Access Network (UTRAN); Stage 2

	TS 25.453
	UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling

	New Dedicated Specifications/Reports

	-
	-


Supporting Companies:
Cingular Wireless, T-Mobile USA, TruePosition, Andrew Corporation, SBC Communications
The Uplink TDOA (U-TDOA) location method has been standardized in the GSM Circuit Switched environment and standardization in the GSM Packet Switched environment (GPRS) is proceeding.  
There is an interest in using the U-TDOA location technology for UMTS.  

It provides a stand-alone SMLC (SAS) based overlay network interfacing UTRAN on the Iupc interface. 
This is complementary to already standardized location methods.
7.1.3
LCS for 3GPP Interworking WLAN (LCS3-IWLAN) UID_31052
	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	WI_rapporteur
	TSs_and_TRs

	31052
	LCS for 3GPP Interworking WLAN
	LCS3-IWLAN
	S1,S2
	02/03/2007
	SP-060291
	Telcordia
	-

	32077
	FS on 3GPP system to WLAN Interworking with LCS
	LCS3-IWLAN-FSs1 
	S1
	30/06/2006
	SP-060291
	Telcordia
	22.935

	340007
	Stage 2 for LCS architecture for I-WLAN
	LCS3-IWLAN
	S2
	02/03/2007
	SP-060818
	LG Electronics
	23.234, 23.271, 23.167


References
	Document
	Title/Contents

	WID(s)

	SP-060291
	S1 WID on (Study of) LCS for 3GPP Interworking WLAN

	SP-060818
	S2 WID on LCS for 3GPP Interworking WLAN

	Impacted Specifications

	TS 23.234
	3GPP system to Wireless Local Area Network (WLAN) interworking; System description

	TS 23.271
	Functional stage 2 description of Location Services (LCS)

	TS 23.167
	IP Multimedia Subsystem (IMS) emergency sessions

	New Dedicated Specifications/Reports

	TR 22.935
	Feasibility study on Location Services (LCS) for Wireless Local Area Network (WLAN) interworking - S1


Supporting Companies:
Telcordia, Samsung, Qualcomm, BT, LG Electronics, Cingular, Lucent.

To further the advancement of LCS within the 3GPP, LCS requirements and standards are extended for 3GPP WLAN interworking to support the same Location-Based Services that have been deployed today for GSM and UMTS. 
LCS with 3GPP WLAN Interworking system is considered to enlarge the area of location service.
SA1 studied technical requirements and architecture, scope of work required, and performed a gap analysis to determine whether existing 3GPP specifications can support LCS requirements for 3GPP WLAN interworking.  
It determined that providing this service is feasible. This work also enables emergency services support in accordance with requirements in TS 22.101, TS 23.167 and in line with regulatory requirements for delivering the position of VoIP subscribers. It studied a generic interworking functionality for LCS between 3GPP system and WLAN systems (e.g. IEEE 802.11 family, HIPERLAN/2…) covering: 

· Study LCS requirements for 3GPP WLAN Interworking scenarios;

· Study different possible LCS architectures to fulfil the LCS requirements for 3GPP WLAN Interworking scenarios;

· Investigate whether there are WLAN Interworking architecture enhancements necessary to support LCS;
· Investigate the LCS aspects for I-WLAN as IP-CAN in the IMS Emergency call, i.e., the emergency location information handling for I-WLAN.
TR 22.935 conclusion

The intent of 3GPP-WLAN interworking is to extend 3GPP services and functionality to the WLAN access environment. LCS functionalities developed by 3GPP for GSM and UMTS will have a similar appeal in I-WLAN coverage areas. This feasibility study has found no reason why existing 3GPP LCS specifications cannot support LCS requirements for I-WLAN. Additional considerations are required, e.g. in SA2, CT1. 

It is feasible to offer LCS in I-WLAN. LCS for I-WLAN can leverage on today's location services and may offer additional services. In order to support LCS in I-WLAN, multiple positioning methods need to include WLAN access point locations. The LCS capability in I-WLAN allows any properly authorized location based service to position an I-WLAN UE in any I-WLAN including roaming. LCS functionality in I-WLAN enhances the overall value of I-WLAN services.

TS 23.234, TS 23.271, TS 23.167 specify the interworking functionality for LCS between 3GPP system and WLAN systems (e.g. IEEE 802.11 family, HIPERLAN/2, …) 

· Specify LCS functional requirements for 3GPP WLAN Interworking scenarios;

· Specify LCS architecture to fulfil the LCS requirements for 3GPP WLAN Interworking scenarios;

· Specify WLAN Interworking architecture enhancements necessary to support LCS;
· Specify LCS aspects for I-WLAN as IP-CAN in the IMS Emergency call, i.e., the emergency location information handling for I-WLAN.

7.2
Advanced Global Navigation Satellite System concept (LCS3-AGNSS) UID_31051
Resources:
S1,S2,GP,R2

	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	31051
	Advanced Global Navigation Satellite System (AGNSS) concept
	LCS3-AGNSS
	S1,S2,GP,R2
	Alcatel

	50551
	Stage 1/2 for Towards AGNSS Concept
	AGNSS
	S1,S2
	Alcatel

	50548
	Towards AGNSS Concept
	AGNSS-GP
	GP
	Alcatel

	20050
	Global Navigation Satellite System (GNSS) in UTRAN
	LCS3-GNSS-UTRAN
	R2
	France Telecom


	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	50551
	Stage 1/2 for Towards AGNSS Concept
	AGNSS
	S1,S2
	16/02/2007
	SP-040681
	-
	22.071, 23.271


References
	Document
	Title/Contents

	WID(s)

	SP-040681
	WID on Advanced Global Navigation Satellite System (AGNSS) concept

	Impacted Specifications

	TS 22.071
	Location Services (LCS); Service description; Stage 1 (22.071-0071r1; SP-050584).

	New Dedicated Specifications/Reports

	None
	-


Supporting Companies:
France Telecom, Alcatel, Qualcomm, Ericsson.
The existing mechanisms of Cell-ID or E-OTD provide high service availability but limited service accuracy. Also, the A-GPS method provides high service accuracy but service availability could be improved, especially when considering the obstacles masking the signals of part of the GPS satellites in urban environments.

With the onset of other satellite positioning systems these conflicting requirements may be harmonized. There are advantages of enlarging the Assisted-GPS concept to Assisted-GNSS, and particularly to the GALILEO system, since it allows improving the above lacks. This has been done in the stage 1 of 22.071.
7.2.1
Towards AGNSS Concept  UID_50548
Resources:
GP

	UID
	Name
	Acronym
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	50548
	Towards AGNSS Concept
	AGNSS-GP
	31/08/2007
	GP-042677
	GP#36 completed
	43.030, 43.059, 44.031, 44.035, 44.071, 48.008, 48.018, 48.031, 49.031


References
	Document
	Title/Contents

	WID(s)

	GP-042677
	WID on Towards AGNSS Concept

	Impacted Specifications

	TS 43.030
	Radio network planning aspects

	TS 43.059
	Functional stage 2 description of Location Services (LCS) in GERAN

	TS 44.031
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)

	TS 44.035
	LCS - Broadcast Network Assistance for E-OTD and GPS Positioning Methods

	TS 44.071
	LCS - Mobile radio interface layer 3 - Location Services (LCS) Specification

	TS 48.008
	MSC - BSS Interface; Layer 3 Specification

	TS 48.018
	GPRS / BSS / SGSN - BSS GPRS Protocol (BSSGP)

	TS 48.031
	LCS - SMLC/SMLC - SMLCPP Specification

	TS 49.031
	Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)

	TS 51.010
	Mobile Station (MS) conformance specification

	New Dedicated Specifications/Reports

	None
	-


Supporting Companies:
Alcatel, Ericsson, Motorola, Orange, Qualcomm.
The use of GALILEO either alone or especially in association with GPS improves the availability and the accuracy of the LCS Services provided by the PLMN in difficult situations such as urban or indoor environments where a limited number of satellites are visible and where satellite signals can be highly attenuated. There is therefore an interest to introduce support of Assisted-GALILEO in the 3GPP specifications.

Since other satellite positioning systems are currently being developed or are likely to be developed in the near future, it has been highlighted that it was preferable to introduce Assisted-GALILEO in the 3GPP standards in a generic manner: GALILEO is considered as a particular case of a Global Navigation Satellite System (GNSS) (GPS is the first available GNSS, and other GNSSs can come to existence in the future). The work item was therefore meant to introduce support of Assisted-GALILEO in the 3GPP TSG GERAN specifications as a particular case of an Assisted-GNSS; this approach would minimise additional impacts to the 3GPP specifications in case an interest arises in the future to add further GNSSs to 3GPP. 

The introduction of GALILEO would not result in duplication of A-GPS. Changes to TS 44.031 were felt of relevant importance. The following items were developed in Rel-7:
	Items

	Carrier phase measurements reported by the MS to the Network

	Carrier measurements assistance

	Non native orbit models

	Orbit extension 

	Non broadcast ephemeris flag

	Validity period information for orbit models

	Cell timing measurements for neighbouring cells

	Cell timing assistance for neighbouring cells

	Earth orientation parameters

	Stationary indication in MS-Assisted mode

	Code phase measurement description


In particular, it was recommended that the full implementation of GALILEO and GNSS in general should include the option to extend the satellite orbits beyond that provided by the native format.

Accurate satellite location information is among the important information content required by an MS in order to navigate well.  This information can be computed from Ephemeris data that can be provided in current assistance messages.  Additional delta packets to the original full shipment can be provided at a greatly reduced data overhead while preserving the ability to accurately compute the satellite location using the satellite location techniques already provided for in today’s implementations.  This technique extends the life of an ephemeris by providing compact updates to the existing ephemeris information.

7.2.2
Global Navigation Satellite System (GNSS) in UTRAN  UID_20050
Resources:
R2

	UID
	Name
	Acronym
	Finish
	Hyperlink
	Status_Report
	TSs_and_TRs

	20050
	Global Navigation Satellite System (GNSS) in UTRAN
	LCS3-GNSS-UTRAN
	04/06/2007
	RP-060211
	RP-070482
	25.305, 25.331, 25.306, 25.413, 25.423, 25.433, 25.453, 25.302, 25.215, 25.401, 25.402, 25.450, 25.452


References
	Document
	Title/Contents

	WID(s)

	RP-060211
	WID on Global Navigation Satellite System (GNSS) in UTRAN

	Impacted Specifications

	TS 25.305
	User Equipment (UE) positioning in Universal Terrestrial Radio Access Network (UTRAN); Stage 2

	TS 25.331
	Radio Resource Control (RRC); Protocol specification

	TS 25.306
	UE Radio Access capabilities

	TS 25.413
	UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling

	TS 25.423
	UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling

	TS 25.433
	UTRAN Iub interface Node B Application Part (NBAP) signalling

	TS 25.453
	UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling

	TS 25.302
	Services provided by the physical layer

	TS 25.215
	Physical layer; Measurements (FDD)

	TS 25.401
	UTRAN overall description

	TS 25.402
	Synchronization in UTRAN Stage 2

	TS 25.450
	UTRAN Iupc interface general aspects and principles

	TS 25.452
	UTRAN Iupc interface: signalling transport


Supporting Companies:
Orange, Alcatel, Siemens, SiRF, LG Electronics, RITT, Infineon.
The Cell-ID or E-OTD methods provide high service availability but limited service accuracy.

The A-GPS method provides high service accuracy but service availability could be improved, especially when considering the obstacles masking the signals of part of the GPS satellites in urban difficult environments.

With the onset of other satellite positioning systems these conflicting requirements may be harmonized. There are advantages of enlarging the Assisted-GPS concept to Assisted-GNSS, and particularly to include the GALILEO system, since it allows improving the above lacks.

It introduces support of Assisted-GALILEO in the 3GPP TSG RAN specifications as a particular case of an Assisted-GNSS (where Assisted-GPS was the first available Assisted-GNSS, and other Assisted-GNSS might exist in the future). This approach minimises additional impacts to the 3GPP specifications in case of adding further Assisted-GNSS.

It covers both UE side (UE-assisted and UE-based) and network-assisted techniques.

Completed Sept 2006; Status Report in RP-070482

7.3
A-GPS Minimum Performance (GAGR) UID_50581
Resources:
G1,G3
	UID
	Name
	Acronym
	Finish
	Hyperlink
	WI_rapporteur
	TSs_and_TRs

	50581
	A-GPS Minimum Performance
	GAGR
	31/08/2007
	GP-060834
	Spirent
	45.005, 51.010


References
	Document
	Title/Contents

	WID(s)

	GP-060834
	WID on A-GPS Minimum Performance

	Impacted Specifications

	TS 45.005
	Radio transmission and reception

	TS 51.010
	Mobile Station (MS) conformance specification

	New Dedicated Specifications/Reports

	-
	None


Supporting Companies:
Alcatel, Ericsson, Motorola, Orange, Qualcomm.
A minimum performance specification is desirable to give the operators implementing services based on A-GPS a baseline performance that can be relied on in all equipped MSs. 

This work added an A-GPS Minimum Performance core specification and associated Conformance test cases for Mobile Stations supporting A-GPS in the GERAN, by aligning as closely as possible with the two UTRAN specifications for Minimum Performance and associated conformance test cases which are available in 25.171 and 34.171 respectively.

8
Release 8

	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 8
	
	
	

	55586
	U-TDOA Enhancement
	GUTEN
	GP
	TruePosition

	38001
	Support for Additional Navigation Satellite Systems for LCS
	ANSS
	S1,G2,R2
	Qualcomm

	360010
	OSA Rel-8 
	OSA8
	S1,C5
	Orange


8.1
U-TDOA Enhancement (GUTEN) UID_55586
Resources:
GP
	UID
	Name
	Acronym
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	55586
	U-TDOA Enhancement
	GUTEN
	16/11/2007
	GP-070865
	TruePosition
	GP#36 completed U-TDOA (Uplink Time Difference Of Arrival) 
	43.059, 45.008, 48.071


References
	Document
	Title/Contents

	WID(s)

	GP-070865
	WID on U-TDOA Enhancement

	Impacted Specifications

	TS 45.008
	Radio subsystem link control

	TS 43.059
	Functional Stage 2 Description of Location Services in GERAN

	TS 48.071
	SMLC-BSS interface Layer 3 specification

	New Dedicated Specifications/Reports


Supporting Companies:
TruePosition, T-Mobile USA, Cingular Wireless, SiRF Technology
For E9-1-1 calls, initial positioning is calculated at the beginning of a call. At that time, the MS is transmitting at the maximum power allowed by a BTS. When a mid-call request is received from a Public Safety Answering Point (PSAP) for a location update, the MS operates at a reduced power level in most cases. This results in a typical degradation of 20% for mid-call location accuracy when compared with initial call location accuracy. The goal is to provide the same level of location accuracy performance in mid-call scenarios as is currently provided in the initial call scenarios.

Upon receipt of an Uplink - Time Difference Of Arrival (U-TDOA) Request, the BSC orders the MS to increase power. The resulting interference from the additional power-up is minimal. In current network deployments, the MS typically transmits at the full power allowed by the BTS for approximately 3 seconds at the start of a call, prior to reducing the power level for the remainder of the call via the power control algorithms. This 3-second period accounts for approximately 25% of the total interference of the call, assuming an average call duration of two minutes. The proposed feature would cause the MS to be powered up to the maximum power level allowed by the BTS for about 3 seconds at some point mid-call when the updated location is required. Each location event for a given call would cause a 25% increase in the overall interference contributed by that particular call. E9-1-1 calls account for < 0.1% of all calls. 
Even in the case of a location update request for every E-9-1-1 call, the effect on the overall interference would be negligible (<0.025%). For services, a single power-up for a duration of 3 seconds for 1% of all calls would result in an interference increase of ~0.25%.

An alternative implementation would be to have the U-TDOA Response message indicate the timing of the power-up (i.e. frame number).  This would reduce the needed power-up time to 1 second, further reducing interference concerns.
The ability to eliminate this loss in call location accuracy through the use of temporary power-up for mid-call locations has been tested and proven effective in field trials.

This technique increases the probability of determining an MS location under circumstances which could cause degradation in location accuracy. An optional capability to increase MS transmit power was added to the U-TDOA location method.
8.2
Support for Additional Navigation Satellite Systems for LCS (ANSS) UID_38001
Resources:
S1,G2,R2
	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	38001
	Support for Additional Navigation Satellite Systems for LCS
	ANSS
	S1,G2,R2
	Qualcomm

	420038
	Stage 1
	ANSS
	S1
	-

	38101
	GERAN2 part
	ANSS
	G2
	Qualcomm

	400051
	RAN2 part
	RANimp-ANSS
	R2
	Qualcomm


	UID
	Name
	Resource
	Finish
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	38001
	Support for Additional Navigation Satellite Systems (ANSS) for LCS
	-
	11/12/2008
	GP-081784
	-
	GP#40 completed
	-

	420038
	Stage 1
	S1
	11/12/2008
	not applicable
	-
	SP#42 completed by 22.071 CR0077
	22.071

	38101
	GERAN2 part
	G2
	21/11/2008
	GP-081784
	-
	GP#40 completed
	43.059, 44.031, 49.031, 44.071, 48.031, 51.010

	400051
	RAN2 part
	R2
	05/12/2008
	RP-080346
	RP-080813
	RP#42 WI closed at 95%. Considers Rel-9 performance requirements
	25.305, 25.306, 25.331, 25.413, 25.423, 25.433, 25.453


References
	Document
	Title/Contents

	WID(s)

	GP-080776
	WID on Support for Additional Navigation Satellite Systems (ANSS) for LCS

	Impacted Specifications

	TS 22.071
	Location Services (LCS); Service description; Stage 1 (SA1 CR0077)

	TS 43.059
	Functional stage 2 description of Location Services (LCS) in GERAN

	TS 44.031
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)

	TS 44.071
	Location Services (LCS); Mobile radio interface layer 3 LCS specification

	TS 48.031
	Location Services LCS: Serving Mobile Location Centre - Serving Mobile Location Centre (SMLC - SMLC); SMLCPP specification

	TS 49.031
	Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)

	TS 51.010
	Mobile Station (MS) conformance specification

	RAN2 TS
	25.305, 25.306, 25.331, 25.413, 25.423, 25.433, 25.453

(RAN2 considers performance requirements for Rel-9)

	New Dedicated Specifications/Reports

	-
	-


Supporting Companies:
Qualcomm, AT&T, Ericsson, Spirent, TeleCommunications Systems.
Galileo and Additional Navigation Satellite Systems (GANSS) support was added by Rel-7 work item AGNSS-GP. Rel-7 GANSS supports only the Galileo navigation satellite system, but allows adding new satellite systems by assigning new GANSS IDs, GANSS Signal IDs and GANSS Time IDs, together with a few ASN.1 extensions to existing assistance data elements. These ANSS multiply the number of satellites and signals available for free open service positioning, and therefore, will increase the service availability, user experience and accuracy of LCS. 
In particular, accuracy, yield and time to first fix will be improved in indoor and dense urban areas, where navigation satellite signals normally exhibit blocking, attenuation and multipath effects. 
Higher accuracy is achieved in rural and suburban areas, where high yield and good accuracy are normally possible.

Signal In Space Interface Control Documents (SIS ICD) of the these satellite navigation systems are all freely available:

· Modernized GPS: IS-GPS-200, IS-GPS-705, IS-GPS-800 http://www.losangeles.af.mil/library/factsheets/factsheet.asp?id=9364
· SBAS http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/library/documents/
· QZSS http://qzss.jaxa.jp/is-qzss/IS-QZSS_10_E.pdf
· GLONASS http://www.glonass-ianc.rsa.ru/i/glonass/ICD02_e.pdf
This work adds support for ANSS by defining new GANSS IDs for the following navigation satellite systems:

· Modernized GPS;

· SBAS (Satellite Based Augmentation Systems; limited to EGNOS, WAAS, GAGAN, MSAS);

· QZSS (Quasi Zenith Satellite System);

· GLONASS.

Extensions to existing GANSS assistance data elements, where required, shall allow to natively support these ANSS (and their hybrid use) using GERAN signalling. 

8.3
Open Service Access (OSA8)  UID_360010
Resources:
S1,C5
	UID
	Name
	Resource
	WI_rapporteur

	360010
	OSA Rel-8 
	S1,C5
	Orange

	360004
	OSA Stage 1 - Service Requirements
	S1
	Orange, AePONA

	370034
	OSA Stage 1 - NGN Service Requirement
	S1
	Orange

	360005
	Rel-8 OSA Stage 2/3 enhancements
	C5
	Alcatel-Lucent


Supporting Companies:
France Telecom, Orange, Ericsson, ETRI, Telenor, Telecom Italia, Sprint, BT 
References
	Document
	Title/Contents

	WID(s)

	SP-070692
	S1 WID on OSA Stage 1

	CP-080429
	C5 WID on OSA Stage 2/3 enhancements

	Impacted Specifications

	TS 22.127
	Service requirement for the Open Services Access (OSA); Stage 1 (SA1)

	TS 23.198
	Open Service Access (OSA); Stage 2 (CT5)

	-
	Stage 3 Specifications

	TS 29.198-01
	OSA API; Part 1: Overview

	TS 29.198-02
	OSA API; Part 2: Common data definitions

	TS 29.198-03
	OSA API; Part 3: Framework

	TS 29.198-04-1
	OSA API; Part 4: Call control; Subpart 1: Call control common definitions

	TS 29.198-04-2
	OSA API; Part 4: Call control; Subpart 2: Generic call control SCF

	TS 29.198-04-3
	OSA API; Part 4: Call control; Subpart 3: Multi-party call control SCF

	TS 29.198-04-4
	OSA API; Part 4: Call control; Subpart 4: Multimedia call control SCF

	TS 29.198-04-5
	OSA API; Part 5: Call control; Subpart 5: Conference call control SCF

	TS 29.198-05
	OSA API; Part 5: User interaction SCF

	TS 29.198-06
	OSA API; Part 6: Mobility SCF

	TS 29.198-07
	OSA API; Part 7: Terminal capabilities SCF

	TS 29.198-08
	OSA API; Part 8: Data session control SCF

	TS 29.198-11
	OSA API; Part 11: Account management SCF

	TS 29.198-12
	OSA API; Part 12: Charging SCF

	TS 29.198-13
	OSA API; Part 13: Policy management SCF

	TS 29.198-14
	OSA API; Part 14: Presence and Availability Management (PAM) SCF

	TS 29.198-15
	OSA API; Part 15: Multi-media Messaging (MM) SCF

	TS 29.198-16
	OSA API; Part 16: Service broker SCF

	TS 29.199-01
	OSA; Parlay X web services; Part 1: Common

	TS 29.199-02
	OSA; Parlay X web services; Part 2: Third party call

	TS 29.199-03
	OSA; Parlay X web services; Part 3: Call notification

	TS 29.199-04
	OSA; Parlay X web services; Part 4: Short messaging

	TS 29.199-05
	OSA; Parlay X web services; Part 5: Multimedia messaging

	TS 29.199-06
	OSA; Parlay X web services; Part 6: Payment

	TS 29.199-07
	OSA; Parlay X web services; Part 7: Account management

	TS 29.199-08
	OSA; Parlay X web services; Part 8: Terminal status

	TS 29.199-09
	OSA; Parlay X web services; Part 9: Terminal location

	TS 29.199-10
	OSA; Parlay X web services; Part 10: Call handling

	TS 29.199-11
	OSA; Parlay X web services; Part 11: Audio call

	TS 29.199-12
	OSA; Parlay X web services; Part 12: Multimedia conference

	TS 29.199-13
	OSA; Parlay X web services; Part 13: Address list management

	TS 29.199-14
	OSA; Parlay X web services; Part 14: Presence

	TS 29.199-15
	OSA; Parlay X web services; Part 15: Message broadcast

	TS 29.199-16
	OSA; Parlay X web services; Part 16: Geocoding

	TS 29.199-17
	OSA; Parlay X web services; Part 17: Application-driven Quality of Service (QoS)

	TS 29.199-18
	OSA; Parlay X web services; Part 18: Device capabilities and configuration

	TS 29.199-19
	OSA; Parlay X web services; Part 19: Multimedia streaming control

	TS 29.199-20
	OSA; Parlay X web services; Part 20: Multimedia multicast session management

	TR 29.998-06-1
	OSA API Mapping; Part 6: User location - user status service mapping; Subpart 1: Mapping to MAP

	TR 29.998-06-2
	OSA API Mapping; Part 6: User location - user status service mapping; Subpart 2: Mapping to SIP

	New Dedicated Specifications/Reports

	-
	Stage 3 Specifications

	TS 29.198-10
	OSA API; Connectivity manager SCF

	TS 29.199-21
	OSA; Parlay X web services; Content management

	TS 29.199-22
	OSA; Parlay X web services; Policy


The Open Service Access (OSA) enables service application developers to make use of network functionality through open, standardised, secure, extensible and scalable interfaces. Applications see the network functionality offered to them as a set of Service Capability Features (SCFs) in the OSA API. These SCFs provide access to the network capabilities on which the application developers can rely when designing their applications. The OSA API enable network service capabilities in an abstract, network-agnostic way to the application developers independent of:

· where or how these network capabilities are implemented in the network and 

· of vendor specific solutions and programming languages.

Interest in web services for telecommunications networks is increasing, with several initiatives in other groups such as OMA OWSER, ETSI TISPAN.  Developers require easy access to functionality provided by telecommunications networks in order to use them successfully in a combinational manner, e.g. as part of an SOA.  As such, the existing APIs for Parlay-X web services need to be evolved and expanded in order to ensure Parlay-X APIs provide the necessary functionality for developers and Operators to exploit the capabilities of their networks.

OSA APIs (29.198-family)

· The OSA specifications define a set of APIs that enables operator and 3rd party applications to make use of network functionality through a set of open, standardized interfaces.

· The specifications are derived from a UML model of the OSA API.  Using the latest document and code generation techniques, the detailed technical description documents, the IDL code, WSDL code and Java API are all produced from a single source UML model.  This ensures alignment between all versions, all formats of the API. 

OSA Web Services (29.199-family)

· Access to Service Capability Features is realised by using modern state of the art access technologies, like distributed object oriented technique and Web Services technologies. WSDL description of the interfaces are attached to the technical specifications.

Current web service specifications provided by the Parlay/OSA APIs in Rel-7 provide limited support for new functionalities implemented by IMS. In order to provide sufficient functionality for 3rd party developers that wish to develop within the web services framework, the existing functionality needs to be extended in order to support a greater level of control and diversity in web service applications.

Responsibility for Parlay / OSA Stage 1 was divided between 3GPP SA1 and ETSI TISPAN, whilst Stage 2/3 responsibility rested within the JWG (3GPP CT5, ETSI TISPAN and the Parlay group). 
TISPAN requirements for NGN R2 are aligned with 3GPP R7 requirements.

SA1 TS 22.127 captures in context of Common IMS, the Rel-8 requirements for exposure of IMS enabling services and capabilities, such as MM Telephony, Presence, Group&List mgmt/XDM, and IMS Messaging over an open Parlay-X/webservices interface to consumer applications. In addition, the work identifies and defines new requirements for exposure of services and capabilities over an open Parlay-X/webservices interface to consumer applications. Appropriate coordination was set up to avoid overlap with proper groups (e.g. TISPAN WG1).

TSG#40 (June 2008) decided to move the maintenance of the OSA specifications (R99 to Rel-8), the remaining Rel-8 work and any new OSA work beyond Rel-8 to OMA.
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	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 9
	
	
	

	380079
	Study on Evaluation of the inclusion of Path Loss Based Technology in the UTRAN
	FS_RAN-Pathloss
	R4
	

	430006
	LCS for LTE and EPS
	LCS_LTE_EPS
	S2,C1,C4,R2,R1,R3,R4,R5
	Polaris Wireless

	440003
	Hybrid Location
	HILT
	GP
	TruePosition

	38002
	AGNSS Performances and Testing Procedures
	AGNSSPTP
	GP
	Thales


9.1
Study on Evaluation of the inclusion of Path Loss Based Technology in the UTRAN UID_380079
Resources:
R4

	UID
	Name
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TR

	380079
	Study on Evaluation of the inclusion of Path Loss Based Technology in the UTRAN
	04/12/2009
	RP-071050
	RP-091080
	Polaris Wireless
	RP#46 completed
	25.907


Supporting Companies:
AT&T, Thales, TCS, Polaris Wireless, SiRF Technology .
Linked work items:

UE Positioning 
Pattern matching location method is used for GSM location by USA Carriers in accordance with FCC mandate for Phase II E-911 services. Pattern matching has also been deployed for use in commercial location-based services. Adding this location method allows existing GSM users of pattern matching technology to gracefully migrate and improve the performance of their networks in UMTS. 

The goal is to determine if pattern matching can address the needs for improved wireless location accuracies, particularly in challenging urban and indoor call scenarios, as demonstrated by FCC issued regulations with tighter accuracy requirements for E911 emergency calls. 

The implementation is a Radio Network Controller (RNC) based location service, leveraging information that currently exists in the Radio Resource Control (RRC) that interfaces to the UTRAN on the Iupc interface. This work: 

· investigated performance advantages of adding path loss based location methods (e.g. pattern matching) to UTRAN

· identified changes to UTRAN specifications for adding this location method

· demonstrated that UE specifications will not be altered

· determined compatibility with the HSPA architecture

This study investigates if path loss based location complements the already standardized location methods and provides a basis for improving hybrid location techniques.
9.2
LCS for LTE and EPS (LCS_LTE_EPS) UID_430006
Resources:
S2,C1,C4,R2,R1,R3,R4,R5

	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	430006
	LCS for LTE and EPS
	LCS_LTE_EPS
	-
	-

	400038
	LCS Control Plane Solution for EPS
	LCS_EPS-CPS
	S2,C4,C1
	Polaris Wireless

	420006
	Positioning Support for LTE
	LCS_LTE
	R2,R1,R3,R4
	Qualcomm

	470018
	Conformance Test Aspects – Positioning Support for LTE
	LCS_LTE_UEConTest
	R5
	Qualcomm


9.2.1
LCS Control Plane Solution for EPS (LCS_EPS-CPS) UID_400038
Resources:
S2,C1,C4
	UID
	Name
	Resource
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	400038
	LCS Control Plane Solution for EPS
	S2,C4,C1
	19/03/2010
	SP-080445
	Triggered by abandoned Study UID_380068 (FS_LCS_EPS). Linked to Feature UID_380064 Support for IMS Emergency Calls over GPRS and EPS
	-

	400048
	Stage 2
	S2
	04/06/2009
	SP-080445
	SP#44 completed
	23.891, 23.271, 23.401, 23.402

	440020
	CT4 aspects
	C4
	19/03/2010
	CP-090811
	CP#47 completed (IANA registrations outstanding). Stage 3 SLs and SLg interfaces & transport of positioning messages between E-SMLC and MME in the scope of UID_420006 (Positioning Support for LTE)
	24.080, 29.002, 29.272, 29.230, new 24.171, 29.171, 29.172, 29.173

	440120
	CT1 aspects
	C1
	19/03/2010
	CP-090811
	CP#47 completed
	24.301


Supporting Companies:
AT&T, Ericsson, NTT DoCoMo, Alcatel-Lucent, SK Telecom, Polaris Wireless, TCS, TruePosition, Andrew, Qualcomm Europe, China Mobile, Thales, NEC.
Triggered by the abandoned Study Evaluation of LCS Control Plane Solutions for EPS (FS_LCS_EPS) UID_380068.
This work is linked to the Rel-9 Feature Support for IMS Emergency Calls over GPRS and EPS (UID_380064).
LCS requirements can be fulfilled by Control Plane solution, User Plane solution or a combination of both.  
The following LCS capabilities are more appropriately served in the Control Plane environment:

· obtaining location of UE which does not support User Plane location
· User Plane location may not meet response delay requirements e.g. emergency services, lawful interception
· security applications that require to avoid or minimize detection and a higher level of accuracy than cell/sector

· network based location methods that require channel and configuration information that is most readily available in the Control Plane environment

· provision of LCS by operators not wishing to implement only User Plane location, but also Control Plane and/or hybrid approaches as well (e.g. operators supporting Control Plane LCS for 2G/3G access networks)

This work: 
1) develops an LCS Reference Architecture for EPS
2) provides Core Network capability consistent with the requirements in TS 22.071. 

A design goal is to minimize LCS unique changes subject to meeting stated regulatory requirements. 
Radio signal measurements and/or position methods for E-UTRAN are considered by TSG RAN. 
	Name
	Notes
	TSs_and_TRs

	CT4 aspects
	CP#47 completed (IANA registrations outstanding). Stage 3 SLs and SLg interfaces & transport of positioning messages between E-SMLC and MME in the scope of UID_420006 (Positioning Support for LTE)
	24.080, 29.002, 29.272, 29.230, new 24.171, 29.171, 29.172, 29.173

	CT1 aspects
	CP#47 completed
	24.301


SA2 TS 23.271 (LCS Stage 2) creates new interfaces in the EPC:

· SLg between the GMLC and the MME

· SLs between the E-SMLC and the MME

· Diameter-based SLh between the HSS and the HGMLC

Enhancements may also be required for two existing interfaces:

· MAP-based Lh

· Lr

The Lr interface is defined by the OMA LOC working group and hence any enhancements would require liaison with OMA. It is necessary to define these new interfaces in the EPC as well as any modifications to the existing interfaces in order to have a functioning LCS Control Plane solution in the EPS.

Stage 3 definition is needed for MT-LR privacy notification and verification and MO-LR requests between the UE and MME as described in TS 23.271. Positioning message transport needs to be supported between the MME and UE transparently to the E-UTRAN as defined in TS 36.305 and should enable multiple E-SMLCs as required in TS 23.271.

Objectives:

1. Create a new specification which defines the transport and location transaction support for the SLg interface.
The functionality and messaging on the SLg should be nearly identical to that which already exists on the Lg, although the use of SS7 versus IP transport should be evaluated. SLg functionality needs to support location for IMS emergency calls as well as commercial MT-LR and MO-LR.
2. Create a new specification for the SLs interface
Define the transport and session layer support for this interface based on the procedural description in TS 23.271 (LCS stage 2). Assume that positioning support and associated signalling will be defined in RAN but provide the means to transport this signalling between the E-SMLC and MME in a manner that enables transfer to the eNodeB or UE with minimum impact to the MME. Liaise with RAN2/3 to ensure SLs support meets RAN needs.

3. Create a new specification for the Diameter-based SLh interface
The functionality and messaging on the Diameter-based SLh interface should be nearly identical to that which already exists on the MAP-based Lh interface, while the transport and session layer will be based on the Diameter protocol instead of MAP.

4. Determine if the MAP-based Lh interface must be modified, how and execute any required changes

5. Determine if the Lr interface must be modified and, if so, liaise requirements to OMA LOC

6. Create a new specification for the stage 3 definition of MT-LR privacy messages and MO-LR messages

7. Determine whether positioning message transport between UE and MME requires some additional NAS message support (e.g. to enable multiple E-SMLCs and/or multiple positioning sessions) and, if so, include it in TS 24.301.
Evaluate need for LCS signalling control (e.g. suspension) to avoid delay to EMM, ESM and other higher priority signalling
9.2.2
Positioning Support for LTE (LCS_LTE) UID_420006
Resources:
R2,R1,R3,R4,R5
	UID
	Name
	Resource
	Finish
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	420006
	Positioning Support for LTE
	R2,R1,R3,R4
	04/06/2010
	RP-091389
	RP-100442
	RP#48 completed. UID_400038 (LCS Control Plane Solution for EPS) depends on this WI
	34.213, 36.133, 36.211, 36.214, 36.300, 36.305, 36.331, 36.355, 36.410, 36.413, 36.455, new 36.171

	470018
	Conformance Test Aspects – Positioning Support for LTE
	R5
	02/03/2012
	RP-111209
	RP-120034
	RP#55 completed
	36.508, 36.509, new (36.571-1, 36.571-2, 36.571-3, 36.571-4, 37.571-1, 37.571-2, 37.571-3, 37.571-4, 37.571-5)


Supporting Companies:

This work is linked to Rel-9:

UID_400038
LCS Control Plane Solution for EPS
(depends on this WI)

UID_380064
Support for IMS Emergency Calls over GPRS and EPS
(is extended by this WI)

EPS and LTE were introduced in Rel-8 but without any explicit support for positioning, which is however needed for:

1. Support IMS emergency calls over EPS (the only location solution currently endorsed by 3GPP is OMA SUPL 2.0). SUPL 2.0 in an LTE context allows positioning using cell ID, enhanced cell ID, A-GPS and AGNSS but does not currently allow other methods analogous to methods already defined for GSM, WCDMA, 1xRTT and Ev-DO such as E-OTD, OTDOA/IPDL, U-TDOA and AFLT. 
Such methods have historically been useful and even essential to act as a backup to A-GPS in regions where emergency calls are subject to strong regulation. 

2. LCS Control Plane Solution for EPS (no positioning support has yet been defined except for a basic cell ID method between the E-UTRAN and MME). 

3. OMA SUPL 2.0 (for LTE access, would be restricted to use of A-GPS, AGNSS, E-CID and cell ID).

Performance of positioning for LTE access should equal/exceed other access types due to increasing level of regulatory requirement in some regions and increasing demands imposed by new LCS applications.

This work includes support for the following positioning capabilities and features in association with LTE access:

· positioning protocol(s) supporting both Control Plane LCS solution for EPS and OMA SUPL

· UE assisted and UE based AGNSS
· a downlink terrestrial positioning method, analogous to E-OTD, OTDOA and AFLT, capable of operating in UE assisted and UE based modes (a single downlink method is defined)

· enhanced cell ID measurements coming from the UE and/or eNode B

The solution is backward compatible with Rel-8 networks and UEs that support LTE and EPS.
9.3
Hybrid Location (HILT) UID_440003
Resources:
GP
	UID
	Name
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	440003
	Hybrid Location
	20/11/2009
	GP-091075
	TruePosition
	GP#44 completed. GP#42 WID approved (Hybrid Integrated Location Technology=HILT)
	43.059, 48.071


References
	Document
	Title/Contents

	WID(s)

	GP-091075
	GERAN WID on Hybrid Location

	Impacted Specifications

	TS 43.059
	Functional Stage 2 description of LCS in GERAN

	TS 48.071
	Location Services: SMLC-BSS interface

	New Dedicated Specifications/Reports

	-
	-


Supporting Companies:
TruePosition, AT&T, Polaris Wireless, Telecommunication Systems (TCS).
Addition of Hybrid Location (HL), defined as concurrent use of a single network-centric location technology (cell-based techniques or U-TDOA) in combination with a single mobile-centric location technology (EOTD or AGNSS) in response to a single location request, optimizes location accuracy, increases location yield and minimizes the latency of location delivery over multiple sequential location requests. The use of simultaneous, concurrent positioning by a mobile-centric and a network-centric technology allows the SMLC to combine raw signal data in a true HL calculation or allows for a fallback location technology in the case that one technology might fail due to current conditions (e.g. no line of sight to satellites or insufficient neighbouring cells). 

As added benefit, the HL technique also reduces overhead messaging associated with multiple sequential location requests.

UTRAN currently allows for a HL solution for location technologies that use separate resources.  
This functionality is blocked in GERAN. The HL functionality should be supported for all location attempts dependent on BSS capability. 

This work provides the ability to run concurrent location technology requests in parallel for positioning methods that use separate resources, in that a single mobile-centric technology in combination with a single network-centric technology is allowed thus increasing the probability of providing an accurate location in a wider variety of field scenarios with minimal latency.

This work preserves the BSS ability to not support HL by indicating its capability or its loading status. 
The mobile-centric and network-centric location technology combinations are to be extensible, able to add additional future location technology selections as standardized in GERAN. No MS impacts are envisaged.
9.4
AGNSS Performances and Testing Procedures (AGNSSPTP) UID_38002
Resources:
G1,G3new

	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	38002
	AGNSS Performances and Testing Procedures
	AGNSSPTP
	G1,G3new
	Thales

	38003
	AGNSS Minimum Performances
	AGNSSPTP- Perfreq
	G1
	Thales

	38004
	AGNSS Testing Procedures
	AGNSSPTP-MStest
	G3new
	Thales


	UID
	Name
	Resource
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	38002
	AGNSS Performances and Testing Procedures
	G1,G3new
	20/05/2011
	GP-092342
	GP#46 still ongoing MS testing. Linked to Rel-10 RAN4 UID_450027 (AGNSS Minimum Performance for UTRAN)
	-

	38003
	AGNSS Minimum Performances
	G1
	05/03/2010
	GP-081786
	GP#45 completed (open performance requirements alignment GPS/Galileo)
	45.005

	38004
	AGNSS Testing Procedures
	G3new
	20/05/2011
	GP-092343
	GP#50 completed
	51.010-1, new 51.010-7


Supporting Companies:
Thales, Broadcom, RITT, SiRF Technology, Spirent.
This work builds a solid framework for AGNSS testing taking into account the potential multiplicity of tests cases:

· Builds classes of test cases representative of the multiplicity of tests cases, in terms of performance and signalling;

· Provides classes of tests cases and associated minimum performance requirements;

· Is flexible enough to integrate new constellations;

This work: 

· Defines a framework for signalling tests.

· Defines minimum performance requirements implying 1st definition of GNSS use cases and conditions of usage.

· Defines the minimum performance tests procedures.
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	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 10
	
	
	

	450027
	AGNSS Minimum Performance for UTRAN
	AGNSSPerf_UTRAN
	R4,R5
	Thales

	460005
	Inclusion of RF Pattern Matching Technologies as positioning method in the UTRAN
	LCS_UMTS_RFPMT
	R2,R3
	Polaris Wireless


10.1
AGNSS Minimum Performance for UTRAN UID_450027
Resources:
R4,R5
	UID
	Name
	Resource
	Finish
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	450027
	AGNSS Minimum Performance for UTRAN
	R4,R5
	16/09/2011
	RP-100363
	-
	RP#53 completed
	UTRA

	450127
	AGNSS Minimum Performance Specification Development
	R4
	10/12/2010
	RP-100363
	RP-101078
	RP#50 completed
	new 25.172

	480018
	AGNSS test case development for UMTS
	R5
	16/09/2011
	RP-101405
	RP-110979
	RP#53 completed
	34.108, 34.109, 34.123-1, 34.123-2, 34.123-3, 36.37.571-5, new 34.172


Triggered by Rel-7 UID_20050 (GNSS in UTRAN) and Rel-8 UID_400051 (Support for Additional NSS). Linked to GERAN Rel-8 UID_38002 (A-GNSS Performances and Testing Procedures).

Supporting Companies:
Thales, Spirent Communications, Qualcomm Europe, Alcatel-Lucent, SiRF.

	Related Study Item or Feature (if any) 

	UID
	Title
	Nature of relationship

	20050
	Global Navigation Satellite System (GNSS) in UTRAN
	The present work item aims at defining the minimum performance requirements of the A-GNSS feature included in Rel-7 .

	400051
	Support for Additional Navigation Satellite Systems (ANSS) for LCS
	The present work item aims at defining  the minimum performance requirements  for the additional navigation satellite systems included in Rel-8.


The support for Galileo and Additional Navigation Satellite Systems (GANSS) has been introduced in 3GPP UTRAN Rel-7 specifications. Rel-7 of UTRAN supports Galileo, and additional navigation satellite systems, such as Modernized GPS, Glonass, QZSS, and SBAS have been introduced in Rel-8. This work has now been completed under the work items LCS3-GNSS-UTRAN and RANimp-ANSS. 

There is currently no core specification (and associated conformance test cases) for the minimum performance of these GNSS receivers (comprising Galileo, Modernized GPS, Glonass, SBAS or QZSS) in UEs using A-GNSS in the UTRAN.

A minimum performance specification, minimum performance conformance test cases and signalling test cases are all desirable to give the network operators implementing services based on A-GNSS a baseline performance that can be relied on in all equipped UEs.

3GPP TSG GERAN is currently developing minimum performance requirements (WI AGNSSPTP-Perfreq) for A-GANSS in GERAN. The minimum performance requirements for UTRAN will be aligned as closely as possible with the GERAN specifications for minimum performance. 

Objective:
to define the minimum performance requirements for UEs supporting A-GNSS in the UTRAN. 
The minimum performance requirements for UEs supporting A-GNSS in the UTRAN shall be aligned as closely as possible with the GERAN specifications for minimum performance. 

10.2
Inclusion of RF Pattern Matching Technologies as positioning method in the UTRAN (LCS_UMTS_RFPMT) UID_460005
Resources:
R2,R3
	UID
	Name
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	460005
	Inclusion of RF Pattern Matching Technologies as positioning method in the UTRAN
	18/03/2011
	RP-091427
	RP-110048
	Polaris Wireless
	RP#51 completed
	UTRA

	460105
	Core part
	18/03/2011
	RP-091427
	RP-110048
	Polaris Wireless
	RP#51 completed
	25.305, 25.453


Supporting Companies:
AT&T, TCS – TeleCommunication Systems, Thales Alenia, Polaris Wireless.

Triggered by Study UID_380079 Evaluation of the inclusion of Path Loss Based Technology in the UTRAN (25.907)

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	380079
	Evaluation of the inclusion of Path Loss Based Technology in the UTRAN
	TR 25.907

	20001
	Rel-6  UE positioning
	LCS2-UEpos


RF Pattern Matching technologies have been deployed and successfully utilized for location in accordance with the FCC mandate for Phase II E-911 services on GSM networks. The technology should be supported in the UTRAN to allow current service providers to maintain their LCS capabilities as they migrate their networks to UMTS. Also, continued improvement and development of the technology necessitates that it be managed and championed as an independent location technology.

Objective :
to include RF Pattern Matching as a positioning method by adding parameters to PCAP messaging.

This WI complements already standardized location methods.
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	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 11
	
	
	

	500016
	Study on Inclusion of RF Pattern Matching Technologies as a positioning method in the E-UTRAN
	FS_LCS_LTE_RFPMT
	R4
	Polaris Wireless

	430011
	Network-Based Positioning Support in LTE
	LCS_LTE-NBPS
	R2,R1,R3,R4
	TruePosition

	480038
	Network Provided Location Information for IMS (NETLOC)
	NWK-PL2IMS
	S2,S1,S5,C3,C4,C1
	T-Mobile

	520009
	Reference Location Information
	RLI
	C4,C1
	Huawei


11.1
Study on Inclusion of RF Pattern Matching as a positioning method in the E-UTRAN  UID_500016
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TR

	500016
	Study on Inclusion of RF Pattern Matching Technologies as a positioning method in the E-UTRAN
	15/06/2012
	50%
	RP-120374
	RP-120159
	Polaris Wireless
	RP#55 updated WID RP-110385=>RP-120374
	LTE 36.809


Supporting Companies:
Polaris Wireless, AT&T, Thales-Alenia, TruePosition, Andrew Corporation, Stoke Incorporated, Alcatel-Lucent, Agilent, BMWi

	Related Work Item(s) (if any]

	UID
	Title
	Nature of relationship

	460005
	Inclusion of RF Pattern Matching Technologies as a positioning method in the UTRAN (LCS_UMTS_RFPMT)
	Rel-10 UMTS WI 


Justification

RF Pattern Matching technologies have been utilized for location in GSM and UMTS networks worldwide for commercial location services, Emergency location services and for Government Lawful Intercept applications.  The technology should be supported in LTE to allow current service providers to maintain their LCS capabilities as they migrate their networks to LTE. 

RF Pattern Matching is an excellent complement to A-GPS because it is not a purely time-based geometrical location method.  This provides enhanced accuracy performance in high multipath environments like the dense urban core and building interiors.

Objective:
to evaluate the inclusion of measurements to the E-SMLC, both those currently included and those available but not currently included in LPPa by an RF Pattern Matching positioning technology in LTE. This performance will be compared to that using the measurements currently specified for the ECID location method.

The implementation will be an E-SMLC based eNodeB-assisted location service using existing E-UTRAN measurements which are provided to the E-SMLC via the LPPa positioning protocol.

Complementing already standardized location methods and existing location work items.

11.2
Network-Based Positioning Support for LTE (LCS_LTE-NBPS) UID_430011
Resources:
R2,R1,R3,R4

	UID
	Name
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	430011
	Network-Based Positioning Support in LTE
	R2,R1,R3,R4
	07/09/2012
	29%
	RP-101446
	-
	TruePosition
	-
	LTE

	430111
	Core part
	R2,R1,R3,R4
	15/06/2012
	75%
	RP-101446
	RP-120082
	TruePosition
	RP#55 completion 03/12=>06/12
	36.111, 36.133, 36.214, 36.300, 36.305, 36.331, 36.413, 36.423, 36.455

	430211
	Perf. part
	R4
	07/09/2012
	0%
	RP-101446
	RP-120083
	TruePosition
	-
	36.104, 36.111, 36.133, 36.141


Supporting Companies:
AT&T, Alcatel-Lucent, TeleCommunication Systems, Andrew Corporation, Polaris Wireless, TruePosition

This work is linked to Rel-9:

UID_400038
LCS Control Plane Solution for EPS
(depends on this WI)

UID_380064
Support for IMS Emergency Calls over GPRS and EPS
(is extended by this WI)

UID_420006
Positioning Support in LTE
(is extended by this WI)

U-TDOA is a field-proven positioning method widely deployed in the US at this time.  

SA2 LCS Control Plane Solution for EPS, supports emergency services calls in US requiring high degree of accuracy.
This work also focuses on secure location solutions transparent to the user for various applications, such as surveillance. Network-based location solutions are transparent to the user. Mobile-based solutions may be detected.

The work includes support for network-based only positioning methods in LTE (i.e. transparent to the UE).
The solution should be backward compatible with Rel-8 networks and UEs that support LTE and EPS.

	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	400038
	LCS Control Plane Solution for EPS
	Dependency: 400038 depends on this WI

	380064
	Support for IMS Emergency Calls over GPRS and EPS
	Extension: 380064 capability is extended by this WI

	420006
	Positioning Support in LTE
	Extension: 420006 capability is extended by this WI


Justification 

RAN1 has extensively evaluated Uplink Time Difference Of Arrival (UTDOA) as a network-based positioning technique for LTE.  Evaluation results have indicated that UTDOA can satisfy the FCC E911 terrestrial positioning technology performance requirements if suitable signal detection and processing algorithms are used.

UTDOA also provides benefits in being usable in areas with insufficient satellite coverage to support A-GNSS/A-GPS, as well as for scenarios where DL OTDOA is not supported, including legacy Rel-8 UEs. It does not require additional Uu interface signals required, so it has no impact on RAN capacity, and it is transparent to the UE. 

Core part Objective:
to specify support for UTDOA in LTE based only on Sounding Reference Signals (SRSs) being used for the uplink measurements, including:

· Stage 2 specification of the UE positioning architecture, protocol, interface, and procedures for UTDOA (RAN2/RAN3)

· Specification of SRS measurement definition, SRS measurement requirements (measurement period and accuracy requirements) and RF requirements based on SRS only (RAN1, RAN4)  

· Specification of the interface and signalling support between UTDOA measurement units and between UTDOA measurement units and the E-SMLC (RAN3)
· Signalling to include UTDOA measurements, control information, and assistance data transfer.
· Specification of procedures for UTDOA measurement triggering, measurement configuration, assistance data transfer, and measurement report transfer (RAN3)
Core part Expected Output and Time scale

	Affected existing specifications 

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	36.300
	
	E-UTRA and E-UTRAN Overall description; Stage 2
	RP#52
	

	36.305
	
	E-UTRAN; Stage 2 Functional Specification of UE Positioning in E-UTRAN
	RP#52
	

	36.214
	
	E-UTRA Physical layer Measurements
	RP#53
	

	36.331
	
	E-UTRA Radio Resource Control (RRC); Protocol specification
	RP#54
	

	36.423
	
	E-UTRAN X2 protocol specification (X2AP)
	RP#54
	

	36.413
	
	E-UTRAN S1 Application Protocol (S1AP)
	RP#54
	

	36.455
	
	E-UTRAN LTE Positioning Protocol A (LPPa)
	RP#54
	

	36.133
	
	Requirements for Support of Radio Resource Management
	RP#54
	

	36.111
	
	Location Measurement Unit (LMU) performance specification
	RP#54
	Core requirements


Perf. part Objective:
to specify measurement definitions, reports and accuracy requirements based on SRS only 
Perf. part Expected Output and Time scale

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	36.104
	
	Base Station (BS) radio transmission and reception
	RP#57
	Performance requirements

	36.141
	
	Base Station (BS) conformance testing
	RP#57
	Performance requirements

	36.133
	
	Requirements for support of radio resource management
	RP#57
	Performance requirements

	36.111
	
	Location Measurement Unit (LMU) performance specification
	RP#57
	Performance requirements


11.3
Network Provided Location Information for IMS (NWK-PL2IMS)  UID_480038
Resources:
S2,S1,S5,C3,C4,C1

	UID
	Name
	Resource
	WI_rapporteur

	480038
	Network Provided Location Information for IMS (NETLOC)
	-
	T-Mobile

	500027
	Stage 1
	S1
	n/a

	480138
	TR on Stage 2
	S2
	T-Mobile

	480238
	Stage 2
	S2
	T-Mobile

	490029
	Charging
	S5
	Nokia Siemens Networks

	550008
	CT aspects
	C3,C4,C1
	Huawei


	UID
	Name
	Resource
	Finish
	Hyperlink
	Notes
	TSs_and_TRs

	500027
	Stage 1
	S1
	21/09/2011
	not available
	SP#53 completed
	22.115

	480138
	TR on Stage 2
	S2
	14/12/2011
	SP-110631
	SP#54 completed
	new TR 23.842

	480238
	Stage 2
	S2
	07/03/2012
	SP-110631
	SP#55 completed
	23.060, 23.203, 23.228, 23.401


Supporting Companies:
China Mobile, Ericsson, Deutsche Telekom, Huawei, Nokia Siemens Networks, NTT DoCoMo , Orange, ST-Ericsson, Telecom Italia, Telefonica, TeliaSonera, Verizon Wireless, ZTE.

Architecture solutions making Cell/PLMN ID (the UE is camped on) available to IMS nodes when the mobile operator needs to record this information either to fulfil legal obligations or for charging purposes.

This work aims to identify and specify solutions for the provision of a network provided Cell ID to the IMS nodes. 
This information is needed to fulfil legal obligations in the case where regulators disallow the use of the untrusted UE provided cell ID. 

	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	22.101
	
	

	22.115
	
	


3
Justification

LCS for EPS has been defined in Rel-9. Normally the LCS location information is provided in the geographical information format, which is not suitable for charging purposes as it lacks access network information. 

In the circuit switched network when a UE initiates a CS call or sends an SMS message, the MSC can get the current cell-ID information provided by RNC/BSC, which can be used for charging purposes and/or for recording the location of a subscriber for whom the government authority requests communication history. In the IMS, cell-ID information is provided currently by the UE. As the cell-ID information provided by the UE cannot be trusted, it is required that the network provides the cell-ID for following scenarios:

· Lawful interception needs network provided cell-ID. In this case cell-ID must be network provided due to requirements from national regulators. Also, the user shall not experience differences when his sessions are intercepted.

· IMS session charging records need the current cell-ID information. The CDRs generated within IMS have to contain a network provided cell-ID. This applies for all CDRs from any user/session. Minimal impact on the session set-up time for obtaining the network provided cell-ID is preferred.

· The destination for VoIP emergency calls shall be selected according to cell-ID. Minimal impact on the session set-up time for obtaining the network provided cell-ID is preferred.

· IMS services may need the cell-ID information to trigger localized services. Network provided cell-ID shall be available to any IMS AS subject to appropriate authorization. Minimal impact on the session set-up time for obtaining the network provided cell-ID is preferred.  

The PGW/GGSN can get the current cell-ID information if it subscribes to location changing notification. However this mechanism is not efficient and, if used, will cause a huge message load on the PS access network. A more efficient mechanism needs to be defined that allows the network provided cell-ID to be made available only when it is needed. Also a mechanism to provide this information to the IMS network needs to be defined. 

Objective:
to investigate and specify the architecture solutions for making the cell-ID / PLMN ID the UE is camped on available to the IMS nodes when the mobile operator needs to record this information either to fulfil legal obligations or for charging purposes. 

A study will be performed in order to gather the various existing regulatory requirements that the solution needs to be fulfilled, in particular the following aspects will need to be analyzed:

- 
whether the provision of the network provided cell-ID is applicable 

a) 
to the users served by the network (i.e. “non-roaming” subscribers and inbound roamers);

b)
to the users served by the network which are also subscribers of that network;

- 
what events trigger the need to retrieve the cell ID of the user

- 
what accuracy is required and what accuracy is allowed (e.g. when transferred between networks)

The study is then expected to produce solution candidates which detail the necessary Stage 2 message flows, architecture enhancements and new functionality needed in the EPS and GPRS networks. The solution candidates will also describe what IP Multimedia Subsystem elements are affected in order to obtain the network provided Cell ID / PLMN ID. 

The solutions produced will then be assessed against the following items (non exhaustive list): complexity, efficient use of signalling, accuracy, speed, capability of meeting regulatory requirements. 

Once a solution has been selected, change requests will be created against the affected core specifications.  

Security Aspects:
The network provided cell ID shall be securely delivered to the IMS nodes requesting it. If enhancements to the security architecture are needed they will be considered by SA3.

	UID
	Name
	Resource
	Finish
	Comp
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	490029
	Charging
	S5
	12/09/2012
	40%
	SP-110700
	Nokia Siemens Networks
	SP#54 updated WID SP-110125=>SP-110700 (completion 03/12=>09/12)
	Stage 2 (32.240, 32.260), Stage 3 (32.298, 32.299)


Supporting Companies:
Alcatel-Lucent, AT&T, China Mobile, Deutsche Telekom, Ericsson, Nokia Siemens Networks, Openet, ZTE
3
Justification 

In the IMS Charging, location information is provided currently by the UE via SIP P-Access-Network-Information header. As this information provided by the UE cannot be trusted, it is not usable for a list of features:

· IMS Charging records need the current location information. The CDRs generated within IMS have to contain network provided location information, e.g. cell-ID. This applies for all CDRs from any user/session. 

· The destination for VoIP emergency calls shall be recorded by IMS Charging with trusted location information. 

· IMS Charging needs the location information to charge localized services. Network provided location information shall be available to any IMS AS subject to appropriate charging and billing. 

For this reason it is required that a network trusted location information both for mobile and for fixed networks is provided. 

4
Objective 

The intention of this work item is to specify the solutions for IMS Charging with trusted Location information, e.g. add the cell-ID / PLMN ID the UE is camped on available for LTE to the IMS Charging when the operator needs to record this information for charging purposes. 

7
Charging Aspects

Trusted location information shall be added to IMS Charging. The location information shall be provided for both offline and online charging mechanisms, irrespective of the access type, and across a comprehensive set of services.

Additionally, network operators require that this information can be exchanged between and evaluated by several network operators.

10
Expected Output and Time scale 

	Affected existing specifications 

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	32.240
	
	Charging information utilization
	
SA#56 (06/2012)
	Stage 2:Charging architecture and principles

	32.260
	
	Describe the addition of Network provide location information to IMS Charging
	 
SA#56 (06/2012)
	Stage 2: IMS Charging architecture and principles

	32.298
	
	Define the corresponding ASN.1 definition
	
SA#57 (09/2012)
	Stage 3: CDR definition

	32.299
	
	Define the corresponding AVP definition
	
SA#57 (09/2012)
	Stage 3: Diameter application


	UID
	Name
	Resource
	Finish
	Comp
	Hyperlink
	Notes
	TSs_and_TRs

	550008
	CT aspects
	C3,C4,C1
	07/09/2012
	0%
	CP-120081
	Stage 3
	

	550108
	CT3 part
	C3
	07/09/2012
	0%
	CP-120081
	-
	29.163, 29.165, 29.212, 29.213, 29.214, 29.215, 29.292

	550208
	CT4 part
	C4
	07/09/2012
	0%
	CP-120081
	-
	29.002, 29.060, 29.230, 29.272, 29.274, 29.305, 29.328, 29.329

	550308
	CT1 part
	C1
	07/09/2012
	0%
	CP-120081
	-
	24.229


3
Justification 

LCS for EPS has been defined in Rel-9. Normally the LCS location information is provided in the geographical information format, which is not suitable for charging purposes as it lacks access network information. 

In the circuit switched network when a UE initiates a CS call or sends an SMS message, the MSC can get the current cell-ID information provided by RNC/BSC, which can be used for charging purposes and/or for recording the location of a subscriber for whom the government authority requests communication history. In the IMS, cell-ID information is provided currently by the UE. As the cell-ID information provided by the UE cannot be trusted, it is required that the network provides the location information (NPLI) for following scenarios:

· Lawful interception needs NPLI due to requirements from national regulators. Also, the user is not expected to experience differences when his sessions are intercepted.

· The CDRs generated within IMS have to contain a NPLI. This applies for all CDRs from any user/session. Minimal impact on the session set-up time for obtaining the NPLI is preferred.

· The destination for VoIP emergency calls can be selected according to cell-ID. Minimal impact on the session set-up time for obtaining the NPLI is preferred.

· IMS services may need the cell-ID information to trigger localized services. NPLI shall be available to any IMS AS subject to appropriate authorization. Minimal impact on the session set-up time for obtaining the NPLI is preferred.  

The PGW/GGSN can get the current cell-ID information if it subscribes to location changing notification. However this mechanism is not efficient and, if used, will cause a huge message load on the PS access network. A more efficient mechanism needs to be defined that allows the NPLI to be made available only when it is needed. Also a mechanism to provide this information to the IMS network needs to be defined. 

4
Objective 

The CT wide WID will cover the following works:

· Support a PCC-based solution (procedure invoked by the P-CSCF) to obtain the NPLI. Policies in the P-CSCF determine whether the NPLI (Network-Provided Location Information) needs to be retrieved for a particular scenario, and whether the NPLI is required in the INVITE request or in a subsequent message
· MSC Server is providing the location information to IMS when a MSC Server enhanced for ICS is used 
· Support HSS based retrieval when NPLI is required but not already available (e.g., when required in an INVITE request, when it is needed prior to session delivery, or when call is broken out to a MGCF)
· Procedures to retrieve and transfer the NPLI within IMS
· Support NPLI for emergency sessions where network provided location is required and LRF-based procedures are not used

Expected Output and Time scale

	Affected existing specifications 

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	24.229
	
	Procedures to retrieve and transfer the NPLI within IMS
	CT#57 (Sept. 2012)
	CT1 Responsibility

	29.165
	
	Updating major capability tables, Annex C
	CT#57 (Sept. 2012)
	CT3 Responsibility

	29.212
	
	Potential impacts to Gx and Gxx interfaces to allow the PCRF to query and obtain the NPLI
	CT#57 (Sept. 2012)
	CT3 Responsibility

	29.213
	
	Updating the message flows to support PCC-based solution (procedure invoked by the P-CSCF) to obtain the NPLI.
	CT#57 (Sept. 2012)
	CT3 Responsibility

	29.214
	
	Enhancing Rx interface to support PCC-based solution to obtain the NPLI
	CT#57 (Sept. 2012)
	CT3 Responsibility

	29.215
	
	Enhancing S9 interface to transfer the NPLI for roaming scenario
	CT#57 (Sept. 2012)
	CT3 Responsibility

	29.292
	
	MSC Server provides the location information to IMS when a MSC Server enhanced for ICS is used
	CT#57 (Sept. 2012)
	CT3 Responsibility

	29.272
	
	Enhancing S6a/S6d interface to be able to provide CSG Id as part of location information from the MME/SGSN to the HSS when the UE is camping in a CSG.
	CT#57 (Sept. 2012)
	CT4 Responsibility

	29.002
	
	Enhancing Gr interface to be able to provide CSG Id as part of location information from the MME/IWF and SGSN to the HSS when the UE is camping in a CSG.
	CT#57 (Sept. 2012)
	CT4 Responsibility

	29.328
	
	Enhancing Sh interface to be able to provide CSG Id as part of location information from the HSS to the IMS AS.
	CT#57 (Sept. 2012)
	CT4 Responsibility

	29.329
	
	Enhancing Sh protocol to be able to provide CSG Id as part of location information from the HSS to the IMS AS.
	CT#57 (Sept. 2012)
	CT4 Responsibility

	29.230
	
	Allocate code values for possible new Diameter AVPs introduced over S6a/S6d/Sh interfaces respectively in order to obtain CSG Id information.
	CT#57 (Sept. 2012)
	CT4 Responsibility

	29.274
	
	Enhancing GTPv2  interfaces to allow the PCRF to query and obtain the NPLI
	CT#57 (Sept. 2012)
	Possible impact to CT4

	29.305
	
	Possible impact to IWF protocol
	CT#57 (Sept. 2012)
	Possible impact to CT4

	29.163
	
	Possible impact in the scenario where interworking between SIP and ISUP is required
	CT#57 (Sept. 2012)
	Possible impact to CT3

	29.060
	
	Enhancing GTPv1  interfaces to allow the PCRF to query and obtain the NPLI
	CT#57 (Sept. 2012)
	Possible impact to CT4


11.4
Reference Location Information (RLI)  UID_520009
Resources:
C4,C1

	UID
	Name
	Resource
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	520009
	Reference Location Information
	C4,C1
	16/09/2011
	CP-110386
	Huawei
	CP#53 completed. Stage 3. Stage 2 clause C.1.1 of SA2 TS 23.167 CR#0182 (WI code: TEI11)
	-

	520109
	CT4 part 
	C4
	03/06/2011
	CP-110386
	Huawei
	CP#52 completed
	23.008, 29.228, 29.328, 29.329

	520209
	CT1 part
	C1
	16/09/2011
	CP-110386
	Huawei
	CP#53 completed
	24.229


Supporting Companies:
Huawei, Orange, Alcatel-Lucent, ZTE, Ericsson

Justification

In the scenarios that LRF is not deployed and the P-CSCF is unable to query the IP-CAN for location information, if the UE does not provide any location information, emergency calls cannot be routed to the correct PSAP, and no location information can be provided to the PSAP. It is possible to provision in the HSS with reference location information for the user and then provide it to the S-CSCF. As specified in the TS 23.167, the S-CSCF may receive from the HSS a reference location of the user at registration, and insert it in the INVITE request, when neither the UE nor the P-CSCF provides location information. 

The Reference Location Information may also be useful to the application servers in some cases, e.g. when handling service logic which needs to take the location of the user into account.

Objective: 
to define stage 3 related to Reference Location Information as follows.
· Add Reference Location Information of the user as part of Subscriber Data; 
· Enhance Cx interface for transfer of Reference Location Information of the user from the HSS to the S-CSCF;

· Enhance Sh interface for retrieval of Reference Location Information of the user;

· Enhance functionalities of the S-CSCF to use the Reference Location Information of the user received from the HSS for service handling;

20
3GPP Features and Studies on Location Services
	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 1999
	
	
	

	60121
	Location Services
	LCS
	S1,S2,S3,N1,N2,N4,R2,R3
	-

	
	Release 4
	
	
	

	401536
	Rel-4 Location Services enhancements
	LCS1
	S S2,S1,T2,N1,N4,R3,R2
	Nokia

	
	Release 5
	
	
	

	1536
	Rel-5 Location Services enhancements
	LCS1
	S2,S1,S3,S5,N4,R2,R3,GP
	Nokia

	2436
	Location Services for GERAN in A/Gb Mode
	LCS-GERAN
	GP
	Nokia

	2442
	Location Services for GERAN in Iu Mode
	LCS-GERAN
	S2,G1,G2,R2,R3
	Nokia

	
	Release 6
	
	
	

	32023
	Location Services enhancements 2
	LCS2
	S2,S5,N4,R2,R4,R5,OMA
	Nokia

	50041
	Uplink TDOA feasibility study
	TDOAF
	GP
	TruePosition

	
	Release 7
	
	
	

	32079
	Location Services enhancements
	LCS3
	S1,S2,GP,C4,R2
	-

	31051
	Advanced Global Navigation Satellite System (AGNSS) concept
	LCS3-AGNSS
	S1,GP,R2
	Alcatel

	50581
	A-GPS Minimum Performance
	GAGR
	GP
	Spirent

	
	Release 8
	
	
	

	55586
	U-TDOA Enhancement
	GUTEN
	GP
	TruePosition

	38001
	Support for Additional Navigation Satellite Systems for LCS
	ANSS
	S1,G2,R2
	Qualcomm

	360010
	OSA Rel-8 
	OSA8
	S1,C5
	Orange

	
	Release 9
	
	
	

	380079
	Study on Evaluation of the inclusion of Path Loss Based Technology in the UTRAN
	FS_RAN-Pathloss
	R4
	Polaris Wireless

	430006
	LCS for LTE and EPS
	LCS_LTE_EPS
	S2,C1,C4,R2,R1,R3,R4,R5
	Polaris Wireless, Qualcomm

	440003
	Hybrid Location
	HILT
	GP
	TruePosition

	38002
	AGNSS Performances and Testing Procedures
	AGNSSPTP
	GP
	Thales

	
	Release 10
	
	
	

	450027
	AGNSS Minimum Performance for UTRAN
	AGNSSPerf_UTRAN
	R4,R5
	Thales

	460005
	Inclusion of RF Pattern Matching Technologies as positioning method in the UTRAN
	LCS_UMTS_RFPMT
	R2,R3
	Polaris Wireless

	
	Release 11
	
	
	

	500016
	Study on Inclusion of RF Pattern Matching Technologies as a positioning method in the E-UTRAN
	FS_LCS_LTE_RFPMT
	R4
	Polaris Wireless

	430011
	Network-Based Positioning Support in LTE
	LCS_LTE-NBPS
	R2,R1,R3,R4
	TruePosition

	480038
	Network Provided Location Information for IMS (NETLOC)
	NWK-PL2IMS
	S2,S1,S5,C3,C4,C1
	T-Mobile

	520009
	Reference Location Information
	RLI
	C4,C1
	Huawei


21
3GPP deliverables dedicated to Location Services

21.1
TS/TR dedicated to Location Services - sorted by Number
	Spec
	Title
	WG
	R98
	R99
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	active

	02.71
	Location Services (LCS); Stage 1
	S1
	7.3.0
	
	
	
	
	
	
	
	
	
	yes

	03.71
	Location Services (LCS); Functional description; Stage 2
	S2
	7.11.0
	8.9.0
	
	
	
	
	
	
	
	
	yes

	04.30
	Location Services (LCS); Supplementary service operations; Stage 3
	C4
	7.3.0
	
	
	
	
	
	
	
	
	
	yes

	04.31
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)
	G2
	7.19.0
	8.18.0
	
	
	
	
	
	
	
	
	yes

	04.35
	Location Services (LCS); Broadcast network assistance for Enhanced Observed Time Difference (E-OTD) and Global Positioning System (GPS) positioning methods
	G2
	7.4.0
	8.4.1
	
	
	
	
	
	
	
	
	yes

	04.71
	Location Services (LCS); Mobile radio interface layer 3 specification
	G2
	7.5.0
	8.4.0
	
	
	
	
	
	
	
	
	yes

	08.31
	Location Services (LCS): Serving Mobile Location Centre - Serving Mobile Location Centre (SMLC - SMLC); SMLCPP specification
	G2
	7.1.0
	8.1.1
	
	
	
	
	
	
	
	
	yes

	08.71
	Location Services (LCS); Serving Mobile Location Centre - Base Station System (SMLC-BSS) interface; Layer 3
	G2
	7.6.0
	8.6.0
	
	
	
	
	
	
	
	
	yes

	09.31
	Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)
	G2
	7.8.0
	8.7.1
	
	
	
	
	
	
	
	
	yes

	12.71
	Location Services (LCS); Location services management
	S5
	7.0.1
	8.0.1
	
	
	
	
	
	
	
	
	yes

	22.071
	Location Services (LCS); Service description; Stage 1
	S1
	
	3.5.0
	4.6.0
	5.4.0
	6.7.0
	7.4.0
	8.1.0
	9.1.0
	10.0.0
	
	yes

	22.814
	Location Services (LCS) support in Evolved Packet Core (EPC) for non-3GPP accesses
	S1
	
	
	
	
	
	
	
	
	10.0.0
	
	yes

	22.935
	Feasibility study on Location Services (LCS) for Wireless Local Area Network (WLAN) interworking
	S1
	
	
	
	
	
	7.0.0
	8.0.0
	9.1.0
	10.0.0
	
	yes

	23.171
	Location Services (LCS); Functional description; Stage 2 (UMTS)
	S2
	
	3.11.0
	none
	
	
	
	
	
	
	
	yes

	23.271
	Functional stage 2 description of Location Services (LCS)
	S2
	
	
	4.13.0
	5.13.0
	6.13.0
	7.10.0
	8.1.0
	9.6.0
	10.2.0
	
	yes

	23.842
	Study on network provided location information to the IP Multimedia Subsystem (IMS)
	S2
	
	
	
	
	
	
	
	
	
	11.0.0
	yes

	23.871
	Enhanced support for user privacy in Location Services (LCS)
	S2
	
	
	
	5.0.0
	
	
	
	
	
	
	yes

	23.891
	Evaluation of LCS Control Plane Solutions for EPS
	S2
	
	
	
	
	
	
	
	9.0.0
	
	
	yes

	24.030
	Location Services (LCS); Supplementary service operations; Stage 3
	C4
	
	3.3.0
	4.2.0
	5.1.0
	6.4.0
	7.2.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	24.171
	Control Plane Location Services (LCS) procedures in the Evolved Packet System (EPS)
	C4
	
	
	
	
	
	
	
	9.0.0
	10.0.0
	
	yes

	25.111
	Location Measurement Unit (LMU) performance specification; User Equipment (UE) positioning in UTRAN
	R4
	
	
	
	
	
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	25.171
	Requirements for support of Assisted Global Positioning System (A-GPS); Frequency Division Duplex (FDD)
	R4
	
	
	
	
	6.3.0
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	25.172
	Requirements for support of Assisted Galileo and Additional Navigation Satellite Systems (A-GANSS) Frequency Division Duplex (FDD)
	R4
	
	
	
	
	
	
	
	
	10.2.0
	
	yes

	25.305
	Stage 2 functional specification of User Equipment (UE) positioning in UTRAN
	R2
	
	3.11.0
	4.7.0
	5.9.0
	6.1.0
	7.4.0
	8.1.0
	9.0.0
	10.0.0
	
	yes

	25.453
	UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling
	R3
	
	
	
	5.12.0
	6.11.0
	7.12.0
	8.2.0
	9.2.1
	10.3.0
	
	yes

	25.847
	UE positioning enhancements
	R2
	
	
	4.0.0
	
	
	
	
	
	
	
	yes

	25.850
	UE positioning in UTRAN  Iub/Iur protocol aspects
	R3
	
	
	4.3.0
	
	
	
	
	
	
	
	yes

	25.859
	User Equipment (UE) positioning enhancements for 1.28 Mcps TDD
	R2
	
	
	
	5.0.0
	
	
	
	
	
	
	yes

	29.171
	Location Services (LCS); LCS Application Protocol (LCS-AP) between the Mobile Management Entity (MME) and Evolved Serving Mobile Location Centre (E-SMLC); SLs interface
	C4
	
	
	
	
	
	
	
	9.4.0
	10.3.0
	11.1.0
	yes

	29.172
	Location Services (LCS); Evolved Packet Core (EPC) LCS Protocol (ELP) between the Gateway Mobile Location Centre (GMLC) and the Mobile Management Entity (MME); SLg interface
	C4
	
	
	
	
	
	
	
	9.4.0
	10.1.0
	none
	yes

	29.173
	Location Services (LCS); Diameter-based SLh interface for Control Plane LCS
	C4
	
	
	
	
	
	
	
	9.3.0
	10.2.0
	
	yes

	29.199-09
	Open Service Access (OSA); Parlay X web services; Part 9: Terminal location
	CP
	
	
	
	
	6.5.0
	7.2.2
	8.1.0
	9.0.0
	
	
	yes

	29.998-06
	Open Service Access (OSA); Application Programming Interface (API) Mapping for Open Service Access; Part 6: User Location and User Status Service Mapping to MAP
	CP
	
	
	4.0.0
	5.0.0
	6.0.0
	
	
	
	
	
	yes

	29.998-06-1
	Open Service Access (OSA); Application Programming Interface (API) Mapping for Open Service Access; Part 6: User location - user status service mapping; Subpart 1: Mapping to Mobile Application Part (MAP)
	CP
	
	
	
	
	
	7.0.0
	8.0.0
	9.0.0
	
	
	yes

	29.998-06-2
	Open Service Access (OSA);  Application Programming Interface (API)  Mapping for Open Service Access;  Part 6: User location - user status service mapping; Subpart 2: Mapping to Session Initiation Protocol (SIP)
	CP
	
	
	
	
	
	7.0.0
	8.0.0
	9.0.0
	
	
	yes

	32.271
	Telecommunication management; Charging management; Location Services (LCS) charging
	S5
	
	
	
	
	6.2.0
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	34.171
	Terminal conformance specification; Assisted Global Positioning System (A-GPS); Frequency Division Duplex (FDD)
	R5
	
	
	
	
	6.6.0
	7.2.0
	8.2.0
	9.4.0
	none
	
	yes

	34.172
	Terminal conformance specification; Assisted Global Navigation Satellite Systems (A-GNSS); Frequency Division Duplex (FDD)
	R5
	
	
	
	
	
	
	
	
	10.2.0
	
	yes

	36.111
	Location Measurement Unit (LMU) performance specification
	R4
	
	
	
	
	
	
	
	
	none
	
	yes

	36.171
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for Support of Assisted Global Navigation Satellite System (A-GNSS)
	R4
	
	
	
	
	
	
	
	9.2.0
	10.1.0
	
	yes

	36.305
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN
	R2
	
	
	
	
	
	
	
	9.8.0
	10.3.0
	
	yes

	36.355
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)
	R2
	
	
	
	
	
	
	
	9.8.0
	10.4.0
	
	yes

	36.455
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol A (LPPa)
	R3
	
	
	
	
	
	
	
	9.4.1
	10.2.0
	
	yes

	36.809
	RF Pattern Matching location method in the LTE
	R4
	
	
	
	
	
	
	
	
	
	0.1.0
	yes

	37.571-1
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 1: Conformance test specification
	R5
	
	
	
	
	
	
	
	9.1.0
	none
	
	yes

	37.571-2
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol conformance
	R5
	
	
	
	
	
	
	
	9.1.0
	none
	
	yes

	37.571-3
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 3: Implementation Conformance Statement (ICS)
	R5
	
	
	
	
	
	
	
	9.1.0
	none
	
	yes

	37.571-4
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 4: Test suites
	R5
	
	
	
	
	
	
	
	1.0.0
	none
	
	yes

	37.571-5
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 5: Test scenarios and assistance data
	R5
	
	
	
	
	
	
	
	9.2.0
	none
	
	yes

	43.059
	Functional stage 2 description of Location Services (LCS) in GERAN
	G1
	
	
	4.7.0
	5.5.0
	6.6.0
	7.3.0
	8.1.0
	9.0.0
	10.0.0
	
	yes

	44.031
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)
	G2
	
	
	4.14.0
	5.14.0
	6.9.0
	7.13.0
	8.6.1
	9.2.0
	10.0.0
	
	yes

	44.035
	Location Services (LCS); Broadcast network assistance for Enhanced Observed Time Difference (E-OTD) and Global Positioning System (GPS) positioning methods
	G2
	
	
	4.1.0
	5.0.1
	6.0.0
	7.0.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	44.071
	Location Services (LCS); Mobile radio interface layer 3 LCS specification
	G2
	
	
	4.3.0
	5.0.1
	6.0.0
	7.0.0
	8.0.0
	9.0.0
	10.0.1
	
	yes

	45.811
	Uplink - Time Difference Of Arrival (U-TDOA) in GSM and GPRS
	G1
	
	
	
	
	6.0.0
	
	
	
	
	
	yes

	48.031
	Location Services (LCS): Serving Mobile Location Centre - Serving Mobile Location Centre (SMLC - SMLC); SMLCPP specification
	G2
	
	
	4.1.0
	5.0.0
	6.0.0
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	48.071
	Location Services (LCS); Serving Mobile Location Centre - Base Station System (SMLC-BSS) interface; Layer 3 specification
	G2
	
	
	4.5.0
	5.2.0
	6.9.0
	7.2.0
	8.0.0
	9.1.0
	10.1.0
	
	yes

	49.031
	Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)
	G2
	
	
	4.4.0
	5.4.0
	6.5.0
	7.6.0
	8.1.0
	9.0.0
	10.0.0
	
	yes

	51.010-7
	Mobile Station (MS) conformance specification; Part 7: Location Services (LCS) test scenarios and assistance data
	G3new
	
	
	
	
	
	
	
	9.3.0
	none
	
	yes


21.2
TS/TR dedicated to Location Services - sorted by TSG
	Spec
	Title
	WG
	R98
	R99
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	active

	02.71
	Location Services (LCS); Stage 1
	S1
	7.3.0
	
	
	
	
	
	
	
	
	
	yes

	22.071
	Location Services (LCS); Service description; Stage 1
	S1
	
	3.5.0
	4.6.0
	5.4.0
	6.7.0
	7.4.0
	8.1.0
	9.1.0
	10.0.0
	
	yes

	22.814
	Location Services (LCS) support in Evolved Packet Core (EPC) for non-3GPP accesses
	S1
	
	
	
	
	
	
	
	
	10.0.0
	
	yes

	22.935
	Feasibility study on Location Services (LCS) for Wireless Local Area Network (WLAN) interworking
	S1
	
	
	
	
	
	7.0.0
	8.0.0
	9.1.0
	10.0.0
	
	yes

	03.71
	Location Services (LCS); Functional description; Stage 2
	S2
	7.11.0
	8.9.0
	
	
	
	
	
	
	
	
	yes

	23.171
	Location Services (LCS); Functional description; Stage 2 (UMTS)
	S2
	
	3.11.0
	none
	
	
	
	
	
	
	
	yes

	23.271
	Functional stage 2 description of Location Services (LCS)
	S2
	
	
	4.13.0
	5.13.0
	6.13.0
	7.10.0
	8.1.0
	9.6.0
	10.2.0
	
	yes

	23.842
	Study on network provided location information to the IP Multimedia Subsystem (IMS)
	S2
	
	
	
	
	
	
	
	
	
	11.0.0
	yes

	23.871
	Enhanced support for user privacy in Location Services (LCS)
	S2
	
	
	
	5.0.0
	
	
	
	
	
	
	yes

	23.891
	Evaluation of LCS Control Plane Solutions for EPS
	S2
	
	
	
	
	
	
	
	9.0.0
	
	
	yes

	12.71
	Location Services (LCS); Location services management
	S5
	7.0.1
	8.0.1
	
	
	
	
	
	
	
	
	yes

	32.271
	Telecommunication management; Charging management; Location Services (LCS) charging
	S5
	
	
	
	
	6.2.0
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	25.305
	Stage 2 functional specification of User Equipment (UE) positioning in UTRAN
	R2
	
	3.11.0
	4.7.0
	5.9.0
	6.1.0
	7.4.0
	8.1.0
	9.0.0
	10.0.0
	
	yes

	25.847
	UE positioning enhancements
	R2
	
	
	4.0.0
	
	
	
	
	
	
	
	yes

	25.859
	User Equipment (UE) positioning enhancements for 1.28 Mcps TDD
	R2
	
	
	
	5.0.0
	
	
	
	
	
	
	yes

	36.305
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN
	R2
	
	
	
	
	
	
	
	9.8.0
	10.3.0
	
	yes

	36.355
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)
	R2
	
	
	
	
	
	
	
	9.8.0
	10.4.0
	
	yes

	25.453
	UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling
	R3
	
	
	
	5.12.0
	6.11.0
	7.12.0
	8.2.0
	9.2.1
	10.3.0
	
	yes

	25.850
	UE positioning in UTRAN  Iub/Iur protocol aspects
	R3
	
	
	4.3.0
	
	
	
	
	
	
	
	yes

	36.455
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol A (LPPa)
	R3
	
	
	
	
	
	
	
	9.4.1
	10.2.0
	
	yes

	25.111
	Location Measurement Unit (LMU) performance specification; User Equipment (UE) positioning in UTRAN
	R4
	
	
	
	
	
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	25.171
	Requirements for support of Assisted Global Positioning System (A-GPS); Frequency Division Duplex (FDD)
	R4
	
	
	
	
	6.3.0
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	25.172
	Requirements for support of Assisted Galileo and Additional Navigation Satellite Systems (A-GANSS) Frequency Division Duplex (FDD)
	R4
	
	
	
	
	
	
	
	
	10.2.0
	
	yes

	36.111
	Location Measurement Unit (LMU) performance specification
	R4
	
	
	
	
	
	
	
	
	none
	
	yes

	36.171
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for Support of Assisted Global Navigation Satellite System (A-GNSS)
	R4
	
	
	
	
	
	
	
	9.2.0
	10.1.0
	
	yes

	36.809
	RF Pattern Matching location method in the LTE
	R4
	
	
	
	
	
	
	
	
	
	0.1.0
	yes

	34.171
	Terminal conformance specification; Assisted Global Positioning System (A-GPS); Frequency Division Duplex (FDD)
	R5
	
	
	
	
	6.6.0
	7.2.0
	8.2.0
	9.4.0
	none
	
	yes

	34.172
	Terminal conformance specification; Assisted Global Navigation Satellite Systems (A-GNSS); Frequency Division Duplex (FDD)
	R5
	
	
	
	
	
	
	
	
	10.2.0
	
	yes

	37.571-1
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 1: Conformance test specification
	R5
	
	
	
	
	
	
	
	9.1.0
	none
	
	yes

	37.571-2
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol conformance
	R5
	
	
	
	
	
	
	
	9.1.0
	none
	
	yes

	37.571-3
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 3: Implementation Conformance Statement (ICS)
	R5
	
	
	
	
	
	
	
	9.1.0
	none
	
	yes

	37.571-4
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 4: Test suites
	R5
	
	
	
	
	
	
	
	1.0.0
	none
	
	yes

	37.571-5
	Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 5: Test scenarios and assistance data
	R5
	
	
	
	
	
	
	
	9.2.0
	none
	
	yes

	43.059
	Functional stage 2 description of Location Services (LCS) in GERAN
	G1
	
	
	4.7.0
	5.5.0
	6.6.0
	7.3.0
	8.1.0
	9.0.0
	10.0.0
	
	yes

	45.811
	Uplink - Time Difference Of Arrival (U-TDOA) in GSM and GPRS
	G1
	
	
	
	
	6.0.0
	
	
	
	
	
	yes

	04.31
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)
	G2
	7.19.0
	8.18.0
	
	
	
	
	
	
	
	
	yes

	04.35
	Location Services (LCS); Broadcast network assistance for Enhanced Observed Time Difference (E-OTD) and Global Positioning System (GPS) positioning methods
	G2
	7.4.0
	8.4.1
	
	
	
	
	
	
	
	
	yes

	04.71
	Location Services (LCS); Mobile radio interface layer 3 specification
	G2
	7.5.0
	8.4.0
	
	
	
	
	
	
	
	
	yes

	08.31
	Location Services (LCS): Serving Mobile Location Centre - Serving Mobile Location Centre (SMLC - SMLC); SMLCPP specification
	G2
	7.1.0
	8.1.1
	
	
	
	
	
	
	
	
	yes

	08.71
	Location Services (LCS); Serving Mobile Location Centre - Base Station System (SMLC-BSS) interface; Layer 3
	G2
	7.6.0
	8.6.0
	
	
	
	
	
	
	
	
	yes

	09.31
	Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)
	G2
	7.8.0
	8.7.1
	
	
	
	
	
	
	
	
	yes

	44.031
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)
	G2
	
	
	4.14.0
	5.14.0
	6.9.0
	7.13.0
	8.6.1
	9.2.0
	10.0.0
	
	yes

	44.035
	Location Services (LCS); Broadcast network assistance for Enhanced Observed Time Difference (E-OTD) and Global Positioning System (GPS) positioning methods
	G2
	
	
	4.1.0
	5.0.1
	6.0.0
	7.0.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	44.071
	Location Services (LCS); Mobile radio interface layer 3 LCS specification
	G2
	
	
	4.3.0
	5.0.1
	6.0.0
	7.0.0
	8.0.0
	9.0.0
	10.0.1
	
	yes

	48.031
	Location Services (LCS): Serving Mobile Location Centre - Serving Mobile Location Centre (SMLC - SMLC); SMLCPP specification
	G2
	
	
	4.1.0
	5.0.0
	6.0.0
	7.1.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	48.071
	Location Services (LCS); Serving Mobile Location Centre - Base Station System (SMLC-BSS) interface; Layer 3 specification
	G2
	
	
	4.5.0
	5.2.0
	6.9.0
	7.2.0
	8.0.0
	9.1.0
	10.1.0
	
	yes

	49.031
	Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)
	G2
	
	
	4.4.0
	5.4.0
	6.5.0
	7.6.0
	8.1.0
	9.0.0
	10.0.0
	
	yes

	51.010-7
	Mobile Station (MS) conformance specification; Part 7: Location Services (LCS) test scenarios and assistance data
	G3new
	
	
	
	
	
	
	
	9.3.0
	none
	
	yes

	04.30
	Location Services (LCS); Supplementary service operations; Stage 3
	C4
	7.3.0
	
	
	
	
	
	
	
	
	
	yes

	24.030
	Location Services (LCS); Supplementary service operations; Stage 3
	C4
	
	3.3.0
	4.2.0
	5.1.0
	6.4.0
	7.2.0
	8.0.0
	9.0.0
	10.0.0
	
	yes

	24.171
	Control Plane Location Services (LCS) procedures in the Evolved Packet System (EPS)
	C4
	
	
	
	
	
	
	
	9.0.0
	10.0.0
	
	yes

	29.171
	Location Services (LCS); LCS Application Protocol (LCS-AP) between the Mobile Management Entity (MME) and Evolved Serving Mobile Location Centre (E-SMLC); SLs interface
	C4
	
	
	
	
	
	
	
	9.4.0
	10.3.0
	11.1.0
	yes

	29.172
	Location Services (LCS); Evolved Packet Core (EPC) LCS Protocol (ELP) between the Gateway Mobile Location Centre (GMLC) and the Mobile Management Entity (MME); SLg interface
	C4
	
	
	
	
	
	
	
	9.4.0
	10.1.0
	none
	yes

	29.173
	Location Services (LCS); Diameter-based SLh interface for Control Plane LCS
	C4
	
	
	
	
	
	
	
	9.3.0
	10.2.0
	
	yes

	29.199-09
	Open Service Access (OSA); Parlay X web services; Part 9: Terminal location
	CP
	
	
	
	
	6.5.0
	7.2.2
	8.1.0
	9.0.0
	
	
	yes

	29.998-06
	Open Service Access (OSA); Application Programming Interface (API) Mapping for Open Service Access; Part 6: User Location and User Status Service Mapping to MAP
	CP
	
	
	4.0.0
	5.0.0
	6.0.0
	
	
	
	
	
	yes

	29.998-06-1
	Open Service Access (OSA); Application Programming Interface (API) Mapping for Open Service Access; Part 6: User location - user status service mapping; Subpart 1: Mapping to Mobile Application Part (MAP)
	CP
	
	
	
	
	
	7.0.0
	8.0.0
	9.0.0
	
	
	yes

	29.998-06-2
	Open Service Access (OSA);  Application Programming Interface (API)  Mapping for Open Service Access;  Part 6: User location - user status service mapping; Subpart 2: Mapping to Session Initiation Protocol (SIP)
	CP
	
	
	
	
	
	7.0.0
	8.0.0
	9.0.0
	
	
	yes
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� "optional" means that the function is not necessarily embedded in a stand-alone entity and can also be performed by the SRNC. In other terms, the addition of this interface does not preclude the A-GPS to be supported in the SRNC.
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