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**** FIRST PROPOSED CHANGES ****
9.4.5
Handover handling

9.4.5.x
Handover of an IMS Emergency Call with EPS/GPRS Access and Multiple LRFs

The solution to support location continuity defined in subclause 9.4.5.4 is only valid for an operator who uses one LRF to support all IMS emergency calls. Since the LRF is the entity that interfaces to the PSAP to support location retrieval for any IMS emergency call, it is possible that more than one LRF may be needed in a large network to interface to different groups of PSAPs in different geographical regions and/or to support load sharing. Annex X describes how the solution of subclause 9.4.5.4 can be extended to support multiple LRFs without impacting entities in the Core network or EPC except for the LRFs. 

**** NEXT PROPOSED CHANGES ****
Annex E (Informative):
Support of Multiple LRFs for IMS Emergency Calls

This annex describes a solution to support location continuity following handover of an IMS emergency call for an operator who has more than one LRF. The solution described in subclause 9.4.5.4 is used with the additions described here. The additions impact the LRFs but can be transparent to the serving nodes (MME, SGSN and SRVCC MSC) and to GMLCs. The additions are illustrated in Figure X.1 via one example involving 3 handovers for a particular UE between successive serving node (SNs) in which the control plane location solution is used for each serving node.


[image: image1.wmf] 

Serving 

Node 1

 

UE

 

GMLC 1

 

LRF 1

 

PSAP1

 

GGSN / 

PDG

 

P

-

CSCF

 

E

-

CSCF

 

MGCF

 

Serving 

Node 2

 

UE

 

GMLC 2

 

1. Emergency IP 

Connection to GGSN or 

PDN Gty

 

2a

. 

 SLR (UE 

identity, SN 1 

identity)

 

2b

. 

Update 

(UE identity, 

SN 1 identity)

 

3. IMS 

Emergency 

Call

 

3a. Location 

Request (UE 

identity)

 

8

. Location 

Request (UE 

identity)

 

4

. PS

-

PS 

Handover

 

5

a

. 

 SLR (UE 

identity, SN 2 

identi

ty)

 

5

b

. 

Update 

(UE identity, 

SN 2 identity)

 

CLR

 

Serving 

Node 3

 

UE

 

GMLC 3

 

6

. PS

-

PS or 

PS

-

CS 

Handover

 

7

a

. 

 SLR (UE 

identity, SN 3 

identity)

 

7

b

. 

Update 

(UE identity, 

SN 3 identity)

 

9

. Query 

(UE 

identity)

 

11

. Control 

Plane MT

-

LR

 

10

. Response 

(SN3) 

 


Figure X.1: Example of Location Continuity for 3 Successive handovers involving Control Plane Solution
The solution for multiple LRFs depends on a central entity that maintains the identity of the current serving node for each UE that has an emergency PS connection and for which the control plane location solution may be needed. The central entity may be physically part of a particular LRF or may be separate and is referred to here as a Central Location Register (CLR).
It is assumed that when there are multiple LRFs, an LRF may be assigned to a particular IMS emergency call by the E-CSCF based on the current serving cell or current UE location (if known to the E-CSCF) or may be assigned more dynamically with no fixed association to the serving node (MME or SGSN). This enables LRFs to be confined to serving particular regions of a network in the first case and to be load shared in the second case.

When a UE first obtains an emergency PS connection (i.e. emergency PDP context or emergency PDN connection), the serving SGSN or MME invokes the NI-LR procedure described in subclause 9.1.7 for GPRS/UTRAN access or subclause 9.1.17 for EPS/E-UTRAN access which causes an update of the serving node identity and UE identity to be transferred to some GMLC in a Subscriber Location Report (SLR) over the Lg or SLg interface, respectively. The GMLC then transfers the update to the CLR (which the GMLC can treat as being the same as updating an LRF in the case that one LRF and not multiple LRFs are used).
If a handover subsequently occurs to a new serving node (SGSN, MME or SRVCC MSC server), the procedure in subclause 9.4.5.4 is used to transfer a similar update to a GMLC on the source or target side of the handover if the control plane location solution may be used on at least one side of the handover. The GMLC that receives the update forwards it similarly to the CLR.

The CLR is thus informed about any new serving node for the UE in all cases where the control plane location solution may be used to locate the UE while associated with this serving node. 

When an LRF that has been assigned by the E-CSCF for a particular IMS emergency call needs to obtain the location of the UE and if it is not certain that the user plane SUPL solution can be used for the duration of the call (including following any handover of the call), the LRF sends a query to the CLR and includes its own identity and the UE identity. The CLR then returns the identity of the most recent known serving node for the UE if there is one. The CLR also stores the LRF identity and forwards to the LRF any further updates of the serving node identity for this UE that may subsequently be received from GMLCs due to handover of either the emergency PS connection or emergency call to a new serving node. This avoids the need for any subsequent queries from the LRF to the CLR for any further location requests. The LRF informs the CLR when the call has been released after which the CLR stops forwarding further serving node updates.
The above procedure ensures that the LRF supporting an IMS emergency call always has the identity of the most recent serving node for the UE whenever a control plane location solution may need to be used for this node. It also ensures that the LRF will become aware of any handoff from a node associated with the control plane location solution to a node for which only the user plane location solution is used (since there will be an update on the source side for such a handover). The LRF can then make use of the user plane location solution for the UE until updated by the CLR with a new serving node for which the control plane location solution may be used. If the initial serving node for the UE (i.e. the serving node that first provides the emergency PS connection) only allows a user plane location solution, no NI-LR procedure would be invoked by the serving node (SGSN or MME) and hence the CLR and LRF will not be updated. But in this case, the LRF can determine the need for a user plane location solution from the access type associated with the serving cell and can continue to use this until updated by the CLR with the identity of a serving node (e.g. SRVCC MSC server) for which a control plane location solution may or must be used.
Further details of this procedure (e.g. signalling between the GMLC and CLR and between the LRF and CLR) are outside the scope of this TS as with other aspects of GMLC and LRF interworking.
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