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1. Introduction

This document is intended to be the basis for discussion about the content of format of the new specification TS 29.171 (LCS Application Protocol (LCS-AP) between the MME and E-SMLC on the SLs interface).  This document states the Stage 2 procedures which will be used to define the Stage 3 functionality in future revisions.
2. Reason for Change

Define the LCS-AP protocol on the SLs interface
3. Proposal

It is proposed to agree the following changes to 3GPP TS 29.171
3rd Generation Partnership Project;
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Foreword

This Technical Specification 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.



1
Scope


The present document specifies the stage 3 of the LCS Application Protocol (LCS-AP) between the MME and the E-SMLC on the SLs interface.  This document defines the structure of message containers.  Contents of the relevant containers defined in this specification that apply to the Access Network are defined by the TSG RAN.
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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 41.001: "GSM Release specifications".

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

…

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

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.

Clause 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 (Normal)

<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 (EW)

<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 (EW)

<ACRONYM>
<Explanation>

4
Functional Overview
4.1
General
This paragraph provides an architectural overview of control plane LCS for the EPC which employs an Evolved SMLC (E-SMLC) directly attached to the MME.
4.1.1
Architecture for NI-LR

 NI-LR support for emergency calls is shown in Figure 4.1-1. The main distinguishing characteristic is an Evolved SMLC (E-SMLC) connected to the MME via the SLs interface. 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. The SLg interface is similar to the existing Lg interface defined in TS 23.271 between a GMLC and either an SGSN or MSC. 
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Figure 4.1-1: LCS Control Plane Architecture employing an Evolved SMLC (E-SMLC) attached to an MME
4.1.2
Architecture for MT-LR and MO-LR

An extension to the architecture to support an MT-LR and MO-LR is shown below.
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Figure 4.1-2: LCS Control Plane Architecture for an MT-LR and MO-LR

The Lh interface is modified to enable the HSS to provide the MME address and VPLMN identity to the HGMLC. The Lh interface is an IP based interface.

The Lr interface is slightly modified to enable the HGMLC to convey the MME address to the VGMLC.  As in the case of the Lh interface, the Lg interface has been migrated to an IP based interface.
4.2
LCS-AP Overview

This paragraph provides an overview of the LCS-AP functionality

5
LCS-AP Message Transport

This section defines the LCS-AP message transport on the SLs interface.
5.1
General
The LCS-AP messages are transported on the SLs interface within containers as defined in paragraph 5.2.  These containers contain two general types of messages; those associated with E-SMLC to GMLC messaging and those associated with the E-SMLC to Access Network messaging.  The E-SMLC messaging which applies to LPP or LPPa is defined by the TSG RAN in TS 36.305.
These containers are transported via IP using the protocol layering defined in Figure 5.1-1.
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Figure 5.1-1: Protocol layering on the SLs interface

5.2
Container definition for LCS-AP messages on the SLs

5.2.1
Container structure
5.2.2
Header Definition
5.2.3
Error Handling
5.2.4
Restoration and Recovery

6
LCS-AP Procedures

6.1
Location Procedure between the GMLC, MME and E-SMLC
The location procedure described here supports both an NI-LR for emergency calls and an MT-LR for an external LCS client.
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Figure 6.1-1: Location Procedure between the GMLC, MME and E-SMLC

1.
The GMLC sends a location request to the serving MME indicating the required QoS and UE identity. For a commercial MT-LR, UE privacy preferences are also included (as currently supported for GSM and UMTS). Note that the MME will already know the UE positioning capabilities from the initial Attach procedure or from a previous MME or SGSN following preceding changes in tracking area or routing area.

2.
If the UE is in ECM-IDLE state, the MME performs a network triggered service request page as defined in TS 23.401 in order to establish a signalling connection with the UE and assign a specific eNodeB. Normal inactivity timers in the MME and eNodeB to release the signalling connection with the UE may need to be extended to allow time for the positioning to occur in step 5. Details of this are FFS.

3.
For a commercial MT-LR and provided the UE supports notification and privacy verification, the MME may notify the UE concerning the location request and verify its privacy preference as described below.

4.
The MME forwards the location request to the E-SMLC including the QoS and UE positioning capabilities.
5.
The E-SMLC performs a positioning procedure appropriate to the particular QoS , architecture and UE capabilities.

6.
The E-SMLC returns the resulting location information (e.g. location estimate) to the MME.

7.
The MME returns the location information to the GMLC.

6.2
MT-LR Procedure

The figure below shows details of MT-LR support. This is based on the Common MT-LR procedure in PS and CS domain defined in TS 23.271.
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Figure 6.2-1: Common MT-LR Procedure for LTE Access

1.
An external LCS client sends a location request (e.g. for the current location of a UE) to a suitable Requesting GMLC (R-GMLC). The R-GMLC may query the HSS (not shown) to obtain the Home GMLC (H-GMLC) address if not already known or obtainable from the UE identity.

2.
The H-GMLC forwards the request to the H-GMLC.

3.
The H-GMLC queries the HSS for information concerning the serving system for the UE.

4.
The HSS makes use of information previously provided by the serving system when the UE attached or re-attached and returns the address of the serving MME and the associated V-GMLC. If ISR is active, the HSS will return the address of both the serving MME and serving SGSN.

5.
The H-GMLC forwards the location request to the V-GMLC and includes the address of the MME and the particular privacy preferences of the UE and, if ISR is active, the address of the SGSN.

6.
The V-GMLC instigates a location request for the UE to obtain location information for the UE employing a procedure appropriate to the LCS architectural solution in the VPLMN.  If ISR is active, the V-GMLC may instigate one MT-LR location procedure applicable to the MME and another PS-MT-LR location procedure (described in TS 23.271) applicable to the SGSN. This will lead to separate paging of the UE in its registered TA(s) in association with the MME procedure and in its registered RA(s) in association with the SGSN procedure. The UE would then respond to only one paging request leading to continuation of only one of the MT-LR procedures and a termination of the other. The V-GMLC will discover which is which from the responses it later receives for each MT-LR procedure.

7.
The V-GMLC returns the location information to the H-GMLC.

8.
The H-GMLC returns the location information to the R-GMLC.

9.
The R-GMLC returns the location information to the external LCS Client.

In step 6, privacy verification and notification could be supported using a NAS level protocol that similar to that described in more detail below for an MO-LR.

6.3
Support of an MO-LR

6.3.1
NAS Protocol Support

A new NAS level protocol between the UE and MME is required to support an MO-LR. This requires support in the VPLMN and is analogous the MO-LR solutions already defined in TS 23.271 for GSM and UMTS. The new protocol is defined in TS XX.YYY.  A similar NAS protocol to support notification and privacy verification for an MT-LR is defined in TS YY.ZZZ. Possible protocol layering is shown below.
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Figure 6.3-1: NAS Level Signalling to support an MO-LR or MT-LR

6.3.2
MO-LR Procedure
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Figure 6.3-2: MO-LR Procedure

1.
If the UE is in ECM-IDLE state, the UE performs a UE triggered service request as defined in TS 23.401 in order to establish a signalling connection with the MME and assign a specific eNodeB.

2.
The UE sends a NAS PDU containing an MO-LR Request inside an RRC UL Information Transfer message to the eNodeB.

3.
The eNodeB forwards the MO-LR Request to the MME inside an S1AP Uplink NAS Transport message.

4.
The MME verifies UE subscription to an MO-LR. The MME then sends a location request to an E-SMLC including the QoS.

5.
The E-SMLC performs a positioning procedure or procedures appropriate to the QoS.

6.
The E-SMLC returns the resulting location information (e.g. location estimate) to the MME.

7
The MME returns the result of the positioning (e.g. a location estimate) to the eNodeB. For a MO-LR transfer to third party, the MME would also forward the location information obtained in step 5 to a VGMLC (not shown) and thence to an LCS Client via the HGMLC for the UE and an R-GMLC.

8.
The eNodeB forwards the location result to the UE.

6.4
Network Based Positioning Procedure
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Figure 6.4-1: Network Based Positioning Procedure

1.
The E-SMLC sends a Positioning Request to the MME. This includes parameters for the E-UTRAN defining the type of measurement information required.

2.
The MME sends an S1AP Location Reporting Control to the serving eNodeB for the UE carrying the E-UTRAN parameters

3.
The eNodeB returns an S1AP Location report to the MME carrying the E-CGI and any requested measurements.

4.
The MME returns the CGI and measurements to the E-SMLC.

6.5
UE Assisted and UE Based Positioning Procedure
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Figure 6.5-1: UE Assisted and UE Based Positioning Procedure

1.
The E-SMLC sends a Positioning Request to the MME carrying an LTE Positioning Protocol (LPP) PDU which may request specific measurements by the UE, provide assistance data or query for the UE capabilities.

2.
The MME forwards the LPP PDU to the serving eNodeB in an existing S1AP Downlink NAS Transport message thereby making the contents of the LPP PDU transparent to the both the MMS and eNodeB. The MME need not retain state information for the positioning request – e.g. can treat the response in step 6 as a separate transaction – although it must retain state information associated with the location request from the GMLC and the location request to the E-SMLC.

3.
The eNodeB forwards the LPP PDU to the UE in an existing RRC DL Information Transfer message.

4.
The UE performs any positioning measurements requested by the LPP PDU.

5.
The UE returns measurement information and/or information concerning its capabilities or requested assistance data in an LPP PDU to the eNodeB contained in an existing RRC UL Information Transfer message.

6.
The eNodeB forwards the LPP PDU to the MME in an existing S1AP Uplink NAS Transport message.

7.
The MME forwards the LPP PDU to the E-SMLC in a Positioning Response. Steps 1 to 7 may be repeated to send new assistance data and request further measurements.

6.5
Location Continuity for Handover in the PS Domain

6.5
Control Plane – User Plane interaction
6.6
Exception Procedures
6.6.x
Procedure Name
6.7
Error Handling
6.7.1
Protocol Errors
6.7.2
Restoration and Recovery
7
LCS-AP Messages and Message Formats
This section should define the general message format, the format of each message and the information elements used in these messages.

7.1

General
7.2
Message Formats
7.3

LCS-AP Messages
7.4
Information Elements
8
LCS-AP Timers
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