SA WG2 Temporary Document

Page 2

3GPP TSG SA WG2 Meeting #72
TD S2-092112
30 March – 3 April, 2009, Hangzhou, China

Source:
ZTE
Title:
Supporting Emergency Location continuity in LRF deployment scenarios
Document for:
Discussion

Agenda Item:
07.2
Work Item / Release:
LCS_CPS_EPS / Rel-9
Abstract of the contribution: This P-CR discusses some LRF deployment scenarios and under these cases the supporting for emergency location continuity.
1. Introduce
Location continuity for emergency call means an updated location estimates can be provided to a PSAP continuously following emergency handover from the source access network (e.g. EPS network) to the target access network (e.g. 2/3G access network).
In SA2#71 meeting, the location continuity for IMS emergency call has been discussed, one scenario is LRF and GMLC are unchanged wherever the UE is in source network or moves to target network. This scenario was stated in S2-091157, with figure showing below.
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      Figure 1 - Scenario 1 of location continuity for IMS emergency call

Another scenario is that LRF is unique as an anchor for emergency location service from the E-CSCF/PSAP perspective and two GMLCs are located separately in source and target network. This scenario was described in S2-090913, with figure showing below.
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       Figure 2 - Scenario 2 of location continuity for IMS emergency call
2. Discussion

According to the two scenarios described above, the LRF is unique and acts as an anchor point of the emergency location service. When an updated location estimate is requested by the PSAP, the anchor LRF makes decision which GMLC should be used to query the UE’s location information.
However, considering the actual deployment, the LRF logical function may be provided by the GMLC. So if GMLC changes as the source GMLC could not serving the target network during inter-RAT handover, there are two LRFs: one is combined with the source GMLC and the other with the target GMLC. The source LRF may not directly communicated with the target GMLC due to the network restriction, e.g. the source LRF is statically configured to interact only with the combined GMLC, or the source LRF uses internal interface to communicate with the source GMLC. In this scenario, for supporting the emergency location continuity, the serving LRF should be changed from the source LRF to the target LRF. The E-CSCF/PSAP should be notified with the GMLC/LRF changes. From the IMS perspective, the E-CSCF/PSAP is linked with multiple LRFs.
Figure 3 illustrates this additional scenario where the LRF is combined with the GMLC and should be changed during the inter-RAT handover. 
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Figure 3   Scenario 3 of location continuity for IMS emergency call
3. Conclusion

In the combined mode which LRF is only an inner logical functionality of GMLC, the source LRF could not contact with the target GMLC using the internal interface. So in this case the consideration of LRF/GMLC changes for supporting emergency location continuity should be taken into account. Also the E-CSCF/PSAP should be notified with the changes of LRF/GMLC. 
4. Proposal

It is proposed add the scenarios and requirement of location continuity to the alternative 2 of TR23.891.

------------------------------------------------- FIRST MODIFICATION ---------------------------------------------------------
5.2
Architectural Requirements

The positioning of the UE is a service provided by one or more of the Access Network, UE and EPC. 

The enhanced location service architecture shall be able to operate when the Idle-mode signalling reduction (ISR) feature (as defined in TS 23.401) is active, resulting in more than one serving CN node.

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).

The architecture shall be able to support all E-UTRAN positioning methods that are being specified by the RAN WGs.
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).

The architecture shall not preclude implementation of multiple E-SMLC, e.g. for load sharing purposes.
The architecture shall not preclude implementation of LRF combined with GMLC, in supporting emergency location continuity.
------------------------------------------------- SECOND MODIFICATION ---------------------------------------------------------

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-eNodeB handover

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

-
support MO-LR and MT-LR services

6.2.2
Architectural Details

6.2.2.1
Architecture for NI-LR

An architecture to support an NI-LR for emergency calls 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-eNodeB 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 and an SLg interface between the MME and GMLC. The SLg interface might be similar to 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 signalling between the E-SMLC and eNodeB 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

6.2.2.2
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 6.2-2: LCS Control Plane Architecture for an MT-LR and MO-LR

The Lh (MAP) interface above would need to be modified to enable the HSS to provide the MME address and VPLMN identity to the HGMLC. Possibly, the Lh interface might be migrated to an IP based interface.

The Lg interface might also be 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 might be migrated to an IP based interface.
6.2.2.x
Supporting for LRF/GMLC changes for emergency location continuity
The LRF supporting emergency location may be an inner logical functionality of GMLC, or combined with a GMLC which means the specific LRF only serves the specific GMLC. In this case, when the inter-RAT handover occurs and the LRF may need to be changed together with the GMLC to support the target network, because the source LRF could not serve the target GMLC due to the network restriction, e.g. the source LRF is statically configured to interact only with the combined GMLC, or the source LRF uses internal interface to communicate with the source GMLC.

In this case the LCS architecture should support of LRF/GMLC changes for supporting emergency location continuity. And the E-CSCF/PSAP should be notified with the changes of LRF/GMLC.
------------------------------------------------- END MODIFICATION ---------------------------------------------------------
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