SA WG2 Temporary Document

Page 4
-


3GPP TSG SA WG2 Meeting #69
TD S2-087479
17 - 21 November, 2008

Miami, Florida, USA

Source:
TeleCommunications Systems, AT&T
Title:
Enhancement to Architecture Alternative B for LCS Control Plane Service  Continuity 

 Document for:
Approval
Agenda Item:
7.3
Work Item / Release:
FS_LCS_EPS / Rel-9
Abstract of the contribution: Extended the discussion of Control Plane solution for EPS. The proposal allows the seamless interworking between the new LCS Control Plane architecture and the existing LCS architecture for emergency location services.
1. Discussion
One of the most important requirements related to emergency location services is to allow the PSAP to request the updated location during the emergency call, even after the emergency call has performed handover.

This paper proposes an enhanced architecture based on the Architecture Alternative 2 in the TR to address the requirement for supporting location service continuity associated with an emergency call, which may be involved in handovers to/from MME, MSC Server or MSC.

The enhanced architecture allows the Location Service Continuity associated with emergency calls that may be involved in handovers among MME, MSC Server and/or MSC. The proposed location service procedure after handover is compatible with the procedure referred to in TS 23.271 to support handover between MSCs/MSC Servers.
One of main advantages of the enhanced architecture is to ensure the seamless interworking between LCS Control Plane and the existing LCS architecture for emergency, with a common interface to the serving network node regardless the radio access types involved in the handover.
2. Proposal

It is proposed to include modification below in the TR.

==========================First Modification in TR 23.891========================

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, and a SL3 interface between the MME and a MSC, MSC Server or a SGSN for handovers beyond the MME. 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 SL3 interface will be used to tunnel all the SLg messages associated with the active call/session (especially for emergency call to the new serving node after a handover; it might be similar to the definition of MAP/E MAP_FORWARD_ACCESS_SIGNALLING and MAP PROCESS_ACCESS_SIGNALLING with different transport. 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

6.2.3.x MME to MSC/MSC Server handover
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Figure 6-2.x – GMLC Updating for E-UTRAN to UTRAN Relocation

1. A handover from MME to a MSC or MSC Server occurs. The detailed procedure of emergency handover from E-UTRAN to the legacy GSM is part of Rel-9 new work item for Emergency VCC.

2. After the handover is complete, the GMLC/LRF may not be aware of the relocation of the UE. If GMLC/LRF receives a Middle Call Location Update (MLCU) request from the PSAP, the LRF/GMLC initiates a Provide Subscriber Location request to the Old MME, which forwards the message to the New SGSN via the SL3 interface.

3. The New SGSN performs the positioning procedure in the UTRAN or RNA. When the updated location is obtained, the New SGSN sends a Provide Subscriber Location response with the update location information to the Old MME, which forwards the response message to the GMLC/LRF.

6.2.3.y E-UTRAN to UTRAN  Relocation
It should be noted that, per TS 23.401, after E-UTRAN to UTRAN Iu mode handover, the HSS is updated by the Tracking/Routing Area Update Procedure. The information flow illustrated in this section is optional, it may be used when the LRF/GMLC is not aware of the handover and not yet queries HSS.
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Figure 6-2.y – GMLC Updating for E-UTRAN to UTRAN Relocation

1. The old eNode B begins handover by sending an S1AP Handover Required message to the old MME as defined in TS 23.401.

2. The old MME sends a GTP-C Forward Relocation Request to the new SGSN as defined in TS 23.401 and includes context information the MME currently has for the UE. Different to the current procedure in TS 23.401, the old MME includes the GMLC address.

3. The rest of the inter-RAT relocation procedure is performed as defined in TS 23.401. The old MME would terminate any location procedure associated with architecture alternative B or C that the GMLC had previously invoked for the UE, possibly when the handover procedure started.

4. After the relocation is complete, the GMLC/LRF may not be aware of the relocation of the UE. If GMLC/LRF receives a Middle Call Location Update (MLCU) request from the PSAP, the LRF/GMLC initiates a Provide Subscriber Location request to the Old MME, which forwards the message to the New SGSN via the SL3 interface.

5. The New SGSN performs the positioning procedure in the UTRAN. When the updated location is obtained, the New SGSN sends a Provide Subscriber Location response with the update location information to the Old MME, which forwards the response message to the GMLC/LRF.

6.2.3.z UTRAN to E-UTRAN relocation

It should be noted that, per TS 23.401, after E-UTRAN to UTRAN Iu mode handover, the HSS is updated by the Tracking/Routing Area Update Procedure. The information flow illustrated in this section is optional, it may be used when the LRF/GMLC is not aware of the handover and not yet queries HSS.
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Figure 6-2.z – GMLC Updating for UTRAN to E-UTRAN Relocation

1. The old RNC begins relocation by sending a RANAP Relocation Required message to the old SGSN as defined in TS 23.401.

2. The old SGSN sends a GTP-C Forward Relocation Request to the new MME as defined in TS 23.401 and includes context information the SGSN currently has for the UE. Different to the current procedure, the old SGSN includes the GMLC address.

3. The rest of the inter-RAT relocation procedure is performed as defined in TS 23.401. Any location session for the UE previously established by the GMLC on the old SGSN would be terminated by the SGSN.

4. After the relocation is complete, the GMLC/LRF may not be aware of the relocation of the UE. If GMLC/LRF receives a Middle Call Location Update (MLCU) request from the PSAP, the LRF/GMLC initiates a Provide Subscriber Location request to the Old SGSN, which forwards the message to the New MME via the SL3 interface.

5. The New MME performs the positioning procedure in the E-UTRAN. When the updated location is obtained, the New MME sends a Provide Subscriber Location response with the update location information to the Old SGSN, which forwards the response message to the GMLC/LRF.

6.2.4
Evaluation

Table 6-2.x summarizes the various advantages and disadvantages of the enhanced Architecture Alternative 2 described in this section. Apparent advantages are highlighted. 

	Criteria
	Arch 2

	Support for an NI-LR and MT-LR for emergency calls
	Yes

	Support for a normal MT-LR
	Yes

	Support for an MO-LR
	Yes

	Support for Network Based Positioning
	Yes

	Support for UE Based and UE Assisted Positioning
	Yes

	Number of new MME interfaces
	3

(Note 2)

	Number of new eNB interfaces
	0

	Number of new GMLC interfaces
	1
(Note 2)

	Number of interfaces to the E-SMLC
	1

	Location continuity for emergency calls following eNB handover (Note 1)
	Yes

	Location continuity for emergency calls following MME Relocation (Note 1)
	Yes

	Location continuity for emergency calls following inter-RAT handover in the PS domain (Note 1)
	Yes

	Possibility to combine E-SMLC with one of MME, eNB or GMLC 
	Yes
(Note 3)


Table 6-2.x – Evaluation of Architectural Alternative 2
Note 1:
Location continuity for emergency calls refers to preserving the ability to deliver an initial position estimate and subsequent updated position estimate to the PSAP following handover in a manner transparent to the PSAP.
Note 2:
It is expected that the SLg MME-GMLC interface may reuse the existing Lg interface with different transport, the SL3 MME to SGSN/MSC/MSC Server interface may reuse the definition of MAP/E MAP_FORWARD_ACCESS_SIGNALLING and MAP PROCESS_ACCESS_SIGNALLING with different transport.

Note 3:
Integration of E-SMLC and GMLC is always possible, it should be considered as implementation options, regardless the LCS system architecture options.

 ==========================End of First Modification in TR 23.891========================
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