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Foreword

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

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

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

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

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

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

This clause shall start on a new page. No text block identified. Should start:

The present document …

2
References

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

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 41.001: "GSM Release specifications".

[2]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

…

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

It is preferred that the reference to 21.905 be the first in the list.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

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

Definition format

<defined term>: <definition>.

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

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

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

Abbreviation format

<ACRONYM>
<Explanation>

4
Overall Requirements

4.1
Solution Characteristics

5
Architectural Requirements and Considerations

5.1
Basic Assumptions

As a basis for the further development work on LCS in evolved packet system, the following assumptions apply:

-
Terrestrial positioning methods are Access Network specific, although commonalties should be encouraged between Access Networks;

-
Commercial location services are only applicable for an UE with a valid SIM or USIM;

-
Depending on the regional requirements, location services may be required for Emergency Services and/or Lawful Intercept for an UE that does not a valid SIM or USIM;

-
The provision of the location services in the Access Network is optional through support of the specified method(s);

-
The provision of location services is optional; 

-
LCS is applicable to any target UE whether or not the UE supports LCS, but with restrictions on choice of positioning method or notification of a location request to the UE user when LCS or individual positioning methods, respectively, are not supported by the UE;
-
LCS service continuity should be possible for the cases where radio access types (networks) and/or associated positioning methods may have changed, this includes the interworking between eUTRAN and the legacy access networks (e.g. GERAN, UTRAN etc.);

-
The location information may be used for internal system operations to improve system performance;

-
It may be necessary to support LCS signalling between separate access networks via the core network.

-
It shall be possible for more than one LCS Client to request and obtain the location of the same target UE at the same time.

5.1.1
Types of Location Request

The enhanced location services for e-UTRAN access shall support Immediate Location Request and Deferred Location Request. 
5.1.1.1
Immediate Location Request

Request for location where the LCS Server replies immediately to the LCS Client with the current location estimate if this could be obtained.

5.1.1.2
Deferred Location Request

Request for location contingent on some current or future events where the response from the LCS Server to the LCS Client may occur sometime after the request was sent.

5.1.1.2.1
Types of event

a)
UE available: Any event in which the MSC/SGSN/MME has established a contact with the UE. Note, this event is considered to be applicable when the UE is temporarily unavailable due to inaction by the user, temporarily loss of radio connectivity or IMSI detach and so on. Note that IMSI detach is only applicable in the case the UE has previously been registered and information is still kept in the node. The UE Available event only requires one response and after this response, the UE Available event is concluded.

b)
Change of Area: An event where the UE enters or leaves a pre-defined geographical area or if the UE is currently within the pre-defined geographical area. The LCS client defines the target area as a geographical area, as an E.164 country code for a geographic area [35a], as a PLMN identity or as a geopolitical name of the area. The LCS server may translate and define the target area as the identities of one or more radio cells, location areas, routing areas, country code or PLMN identity. The target UE must not give the target UE user access to the area definitions and network identities. The change of area event may be reported one time only, or several times. The area event report must not be repeated more often than allowed by the LCS client. The change of area event report shall contain an indication of the event occurrence. The location estimate may be included in the report.

c)
Periodic Location: An event where a defined periodic timer expires in the UE and activates a location report or a location request.

d)
Other events are FFS.
5.2
Architectural Requirements

The positioning of the UE is a service provided by one or more of the Access Network, UE and EPC. In particular, this service may be provided by a location service function, provisionally denoted here as an Evolved SMLC (E-SMLC).
Editor’s note: The location of E-SMLC is FFS.

The E-SMLC facilitates determination of the locations of User Equipments. The E-SMLC shall be capable of communicating directly or indirectly with serving eNodeB and the UE to provide positioning assistance data and measurement instructions and retrieve the positioning measurements. 

Editor’s note: The protocols to be used by E-SMLC for the communication with UE, eNodeB and MME are FFS. 
NOTE: The definition of interfaces to/from E-SMLC does not preclude the possibility of E-SMLC's integration with other network entities in implementation.

The E-SMLC shall be able to exchange location information with the core network by direct or indirect means. 

The enhanced location service architecture for E-UTRAN shall support location service continuity for one or more of the following mobility scenarios:

· Inter eNodeB handover without MME relocation;

· Inter eNodeB handover with MME relocation;

· Intra eNodeB handover;

· Mobility between different Radio Access Technologies (e.g. to/from E-UTRAN access network from/to UTRAN access network);

Optionally, location information may also be communicated between GMLCs, located in the same or a different PLMN, via the specified GMLC to GMLC interface.

It shall be possible for the E-UTRAN capable UE (active or idle) in a network to use location services crossing different access networks (e.g. GERAN, UTRAN and E-UTRAN).

5.3
Session Scenarios

5.3.1
Mobile Terminating Location Request


5.3.2
Network Originating Location Request
5.3.3
Network Induced Location Request
6
Architectural Alternatives

6.1
Architectural Alternative #1

The architectural alternative defined here employs an Evolved SMLC directly attached to the GMLC.
6.1.1
Objectives

The main objectives of this solution are as follows:

-
support location of an IMS emergency call

-
avoid impacts to a location session due to an inter-e Node B handover and MME relocation
6.1.2
Architectural Details

This alternative is shown in Figure 6.1-1. The main distinguishing characteristic is an Evolved SMLC (E-SMLC), analogous to an SMLC for GSM or an SAS for WCDMA, that interacts directly with the GMLC. This may avoid the need to stop and restart a location session for both an inter-eNode B handover and inter-MME relocation. Some arbitrary designations are used for the new interfaces which comprise an SLs interface between the E-SMLC and MME, an SLg interface between the E-SMLC and GMLC, an SLg* interface between the MME and GMLC and an SLh interface between the GMLC and HSS. The SLh interface might be similar to or even the same as the existing Lh interface used for WCDMA and GSM and is optional in the sense that it is not essential to support emergency call location. The SLg* interface can be avoided if the SLh interface is supported or, if present, might be functionally similar to or the same as a subset of the existing Lg interface defined in TS 23.271 between a GMLC and either an SGSN or MSC. The SLg* and SLg interfaces both disappear if the E-SMLC and GMLC are logically combined (e.g. physically or via a proprietary connection). In addition to the new interfaces, the existing S1-MME interface would be modified through the addition of some new messages and parameters and the LTE-Uu interface might be modified at an upper level through use of a new or modified positioning protocol.

Some optimization of this architecture is possible – e.g. more efficient signaling between the E-SMLC and eNode B to bypass the MME – but that does not change most of the interactions and protocol layering and could be added after more basic capabilities are defined and verified.
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Figure 6.1-1 – LCS Control Plane Architecture employing an Evolved SMLC (E-SMLC) attached to a GMLC

6.1.3
Information Flows and Protocols

6.1.4
Evaluation

6.2
Architectural Alternative #2

The architectural alternative defined here employs an Evolved SMLC directly attached to the MME.
6.2.1
Objectives

The main objectives of this solution are as follows:

-
support location of an IMS emergency call

-
avoid impacts to a location session due to an inter-e Node B handover

-
make use of an Evolved SMLC that can be considered as part of the EPS access network
6.2.2
Architectural Details

This alternative is shown in Figure 6.2-1. The main distinguishing characteristic is an Evolved SMLC (E-SMLC) connected to the MME. This is analogous to an NSS based SMLC defined for GSM in TS 03.71 in R98 and R99 which is connected to an MSC. This variant may avoid the need to stop and restart a location session for an inter-eNode B handover though not for inter-MME relocation. Some arbitrary designations are used for the new interfaces which comprise an SLs interface between the E-SMLC and MME, an SLg interface between the MME and GMLC and an SLh interface between the GMLC and  HSS. The SLh interface might be similar to or even the same as the existing Lh interface used for WCDMA and GSM and is optional in the sense that it is not essential to support emergency call location. The SLg interface might be similar to or the same as a subset of the existing Lg interface defined in TS 23.271 between a GMLC and either an SGSN or MSC. In addition to the new interfaces, the existing S1-MME interface would be modified through the addition of some new messages and parameters and the LTE-Uu interface might be modified at an upper level through use of a new or modified positioning protocol.

Some optimization of this architecture is possible – e.g. more efficient signaling between the E-SMLC and eNode B to bypass the MME – but that does not change most of the interactions and protocol layering and could be added after more basic capabilities are defined and verified.
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Figure 6.2-1 – LCS Control Plane Architecture employing an Evolved SMLC (E-SMLC) attached to an MME

6.2.3
Information Flows and Protocols

6.2.4
Evaluation

6.3
Architectural Alternative #3

The architectural alternative defined here employs an Evolved SMLC directly attached to the eNode B.
6.3.1
Objectives

The main objectives of this solution are as follows:

-
support location of an IMS emergency call

-
provide a location solution with high compatibility to that for WCDMA in TS 25.305
6.3.2
Architectural Details

This alternative is shown in Figure 6.3-1. The main distinguishing characteristic is an Evolved SMLC (E-SMLC) connected to the eNode B that is analogous to the BSS based SMLC defined for GSM in TS 03.71 and TS 43.059 and to the SAS defined for WCDMA in TS 25.305. This alternative may not avoid the need to stop and restart a location session for an inter-eNode B handover or inter-MME relocation. Some arbitrary designations are again used for the new interfaces which here comprise an LTE-Iupc interface between the eNode B and E-SMLC, an SLg interface between the MME and GMLC and an SLh interface between the GMLC and  HSS. The SLh interface might be similar to or even the same as the existing Lh interface used for WCDMA and GSM and is optional in the sense that it is not essential to support emergency call location. The SLg interface might be similar to or the same as a subset of the existing Lg interface defined in TS 23.271 between a GMLC and either an SGSN or MSC. The LTE-Iupc interface may be similar to or the same as the Iupc interface defined in TS 25.453 used between an RNC and SAS for WCDMA. In addition to the new interfaces, the existing S1-MME and LTE-Uu interfaces would be modified through the addition of some new messages and parameters and new or modified positioning protocol.

This alternative needs no optimization to improve E-SMLC access to the eNode B but suffers, as already remarked, from location disruption following inter-e Node B handover. That might seem enough to dismiss it without further evaluation except that it offers the possibility to more easily use native enhanced RRC based positioning than do other alternatives which suggests at least completing an a first level evaluation.
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Figure 6.3-1 – LCS Control Plane Architecture C employing an Evolved SMLC (E-SMLC) attached to an eNB

6.3.3
Information Flows and Protocols

6.3.4
Evaluation

7
Other Considerations

7.1
QoS


7.2
Privacy


7.3
Lawful Intercept
 

7.4
Location Service Continuity between Radio Access Technologies
 

8
Conclusions

Annex A:
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2008-08
	SA2#67
	S2-085384
	
	
	Initial skeleton
	0.0.0
	0.1.0

	2008-08
	SA2#67
	S2-086303
	
	
	High level functional requirements for Control Plane LCS in the EPS
	0.1.0
	0.2.0

	2008-08
	SA2#67
	S2-086304
	
	
	High level architectural  requirements for Control Plane LCS in the EPS
	0.1.0
	0.2.0

	2008-08
	SA2#67
	S2-086305
	
	
	LCS Control Plane Alternatives for EPS
	0.1.0
	0.2.0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	






_1281510406.doc

[image: image1]

LS = Location Server (similar to an SMLC or SAS)







UE







eNB







MME







GMLC







Serving



Gateway







PDN



Gateway







PSAP







LRF







S1-U







S1-MME







S5







M1







LTE-Uu







signaling







data/voice







modified interface







Possible new interface







connection via intermediate entities 







Le (e.g. E2)











SLg







E-SMLC







LTE-Iupc







SLh







HSS







S6a







SGi







IMS












_1284967136.doc

[image: image1]

UE







eNB







MME







GMLC







Serving



Gateway







PDN



Gateway







PSAP







LRF







S1-U







S1-MME







S5







M1







LTE-Uu







signaling







data/voice







modified interface







Possible new interface







connection via intermediate entities 







Le (e.g. E2)











SLg







E-SMLC







SLs







SLh







HSS







S6a







LS = Location Server (similar to an SMLC or SAS)







SGi







IMS












_1281510276.doc

[image: image1]

UE







eNB







MME







GMLC







Serving



Gateway







PDN



Gateway







PSAP







LRF







S1-U







S1-MME







S5







SGi







M1







LTE-Uu







signaling







data/voice







modified interface







Possible new interface







connection via intermediate entities 







SLg







E-SMLC







SLs







SLh







LS = Location Server (similar to an SMLC or SAS)







HSS







S6a







SLg*







Le (e.g. E2)







IMS












