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Discussion:

The role of the MME in CP LCS, is to serve as the mobility manager regarding positioning.  This includes notifying the eSMLC/GMLC of UE mobility during positioning and when the UE has a connection to an Emergency APN, the MME will notify the GMLC of MME changes and the end of the connection even when positioning is not active.
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Start of Change 1

6.2.3.5
Location Continuity for Handover in the PS Domain

6.2.3.5.1
Variant 1: Target MME/SGSN notification of MME/SGSN Relocation
6.2.3.5.1.1
Support of Intra E-UTRAN E-Node B Handover using X2 Interface

The procedure for alternative #1 in section 6.1.3.5.1 applies without change.

6.2.3.5.1.2
Support of Intra E-UTRAN E-Node B Handover using S1 Interface

The procedure for alternative #1 in section 6.1.3.5.2 applies without change.
6.2.3.5.1.3
Support of Intra E-UTRAN MME Relocation (Emergency Call Location Only)
As for alternative #1, a key requirement for emergency calls is to enable continuity of location support. For MME relocation, there are several ways this can be supported. The figure below employs a method whereby the new MME provides its address to the GMLC once handover is complete. This avoids any race condition when a further inter-MME handover occurs.

[image: image1.wmf] 

E

-

SMLC

 

4. Abort

 

 

UE

 

Old eNB

 

Old MME

 

LRF/

 

GMLC

 

3. Rest of eNode B Handover and MME Relocation Procedure as

 in 23.401

 

1. S1AP Handover Required

 

New eNB

 

New MME

 

2. GTP

-

C Forward Relocation Request (MME UE Context, 

old 

GMLC Address)

 

5

. Location Report (UE Identity, MME IP address)

 

6. Location Report Response

 (new GMLC address)

 

 


Figure 6.2-11 – GMLC Updating for Intra E-UTRAN MME Relocation

1.
Prior to initiating handover, the old eNode B may respond to any previous request for network based positioning according to step 3 in Figure 6.2-7.  Otherwise, any network based positioning will be aborted in the old eNode B during step 3. 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 MME 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 old GMLC address if location for an emergency call is ongoing.

3.
The rest of the eNode B handover and MME relocation procedure is performed as defined in TS 23.401.

4.
After the relocation is complete, the old MME aborts any location session with the E-SMLC and may indicate that a relocation is ongoing and provide the new MME address. The E-SMLC may retain information about the location if it expects to support location for the new MME. At some later point when the GMLC requests a location estimate from the new MME according to section 6.2.3.2, the E-SMLC (if it remains the same) can associate the new request with the old request (e.g. using the UE identity) and thereby access the previous information. 

5.
If location for an emergency call is ongoing, the new MME sends a Location Report to the old GMLC indicated in step 2 carrying the UE identity and the new MME IP address.

6.
The LRF and old GMLC may optionally interact to agree a new GMLC to support the new MME. The old GMLC (or possibly the new GMLC) then returns an acknowledgment and includes the address of any new GMLC that was agreed. If not included, the old GMLC becomes the new GMLC.

The evaluation of location continuity when multiple MME relocations occur is as described for alternative #1 in section 6.1.3.5.3. The only case for which location continuity is then not supported is where an MME to MME relocation starts after step 4 and before step 5 for a previous MME to MME relocation and where GMLC/LRF interaction is not sufficiently robust.

6.2.3.5.1.4
UTRAN to E-UTRAN relocation (Emergency Call Location Only)

The procedure for alternative #1 in section 6.1.3.5.4 applies without change.

6.2.3.5.1.5
E-UTRAN to UTRAN Relocation (Emergency Call Location Only)

This procedure is compatible with the procedure referred to in TS 23.271 to support handover between SGSNs.


[image: image2.wmf] 

UE

 

Old eNB

 

Old MME

 

LRF/

 

GMLC

 

3. Rest of inter

-

RAT Relocation Procedure as in 23.401

 

1. Handover Required

 

New RNC

 

New SGSN

 

2. GTP

-

C Forward Relocation Request (MME UE Context, GMLC Address)

 

E

-

SMLC

 

4

.

 Abort

 

 

5

. Subscr

iber Location Report (UE Identity, SGSN address)

 

6

. Subscriber Location Report Response

 


Figure 6.2-12 – GMLC Updating for E-UTRAN to UTRAN Relocation

1.
Prior to initiating handover, the old eNode B may respond to any previous request for network based positioning according to step 3 in Figure 6.2-7.  Otherwise, any network based positioning will be aborted in the old eNode B during step 3. 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.

4.
After the relocation is complete, the old MME aborts any location session in the E-SMLC.

5.
The new SGSN sends a Location Report to the GMLC indicated in step 2 carrying the UE identity and the SGSN address.

6.
The GMLC returns an acknowledgment.
6.2.3.5.2
Variant 2: Source MME/SGSN notification of Mobility Change
6.2.3.5.2.1
Introduction for source MME/SGSN notification of MME/SGSN Relocation

The procedures applicable here are nearly the same as those described for alternative #1 in section 6.1.3.5. The differences are as follows.

-  the old MME must terminate any location procedure that the GMLC had previously invoked for the UE when the handover procedure successfully completes.

-  the GMLC does not return the address of an E-SMLC to the MME

-  the GMLC does not update an E-SMLC with the new MME address

The procedures described here also imply that this architecture alternative can provide positioning continuity with respect to UE based and UE assisted methods for intra-MME eNode B relocation.  If the E-SMLC is also associated the the new MME/SGSN, then positioning continuity can be supported  with Relocation Variant 2 of Alternative 2. The following procedures assume that the same GMLC can support multiple MMEs and the MME interfaces to a single GMLC. If that is not the case, modified procedures (not shown here) would be needed. 

6.2.3.5.2.2
Support of MME/SGSN Relocation (Emergency Call Only)
The following procedures apply only when there is an active emergency connection in the E-UTRAN/UTRAN IP-CAN and not active positioning session.  There may be an active IMS emergency call session or there may not be an active IMS emergency call session but there still exists an IP-CAN connection to the Emergency APN.  The GMLC must be notified of the new serving MME/SGSN in case the PSAP later requests a position update.
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Figure 6.2-13 – GMLC Updating for E-UTRAN/UTRAN MME/SGSN Relocation
1.
The source MME/SGSN has changed while there is an active Emergency APN but not an active positioning session.  The may be for example, due to an S1 handover or a tracking/location area update. 

2.
After the relocation is complete, the old MME/SGSN sends a Location Report to the GMLC/LRF carrying the UE identity, the new MME/SGSN address.

3.
The GMLC returns a response. If necessary, the GMLC will initiate a new positioning session with the new MME/SGSN. 

Note: It is assumed that the same GMLC serves the new MME/SGSN.  If not, the GMLC informs the LRF of the new MME/SGSN so that the LRF could invoke the GMLC serving the new MME/SGSN. The LRF/GMLC may initiate another positioning session with the new MME/SGSN.









6.2.3.5.2.x
MME Mobility Notification during Active Positioning Session

The following procedure applies to both emergency and non-emergency positioning sessions.  Similar to the PCAP Position Parameter Modification message in TS 25.305, the MME will notify the eSMLC of change in serving cell information when a position request is active.  This applies to X2 as well as S1 handovers.
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Figure 6.2-x – MME Mobility Notification

1.
There is an ongoing Control Plane positioning session.

2.
A handover has occurred (e.g., S1 or X2 per TS 23.401).  

3.
The source MME notifies the E-SMLC of the change in mobility.  The source MME will include the new serving eNodeB/NodeB and if applicable, the new serving MME/SGSN.  

4.
The E-SMLC will acknowledge the notification.  If positioning can not continue (e.g., MME change and E-SMLC does not serve the new MME/SGSN) the E-SMLC aborts positioning and includes interim position if available.

5.
Optionally, if positioning was aborted, or if there was an MME change, the source MME sends a Location Report to the GMLC/LRF carrying the UE identity, the new MME address and any positioning information received from the E-SMLC.

6.
If the GMLC received a Location Report in Step 5, the GMLC returns a response. If necessary, the GMLC will initiate a new positioning session with the new MME. 

Note: It is assumed that the same GMLC serves the new MME/SGSN.  If not, the GMLC informs the LRF of the new MME/SGSN so that the LRF can invoke the GMLC serving the new MME/SGSN. The LRF/GMLC may initiate another positioning session with the new MME/SGSN.

6.2.3.5.2.2
MME Notification of Detach from EPS (Emergency Call Only)

The following procedures apply only when there is an active emergency connection in the EPS and the UE is detached from the Emergency APN.

[image: image6.wmf] 

E

-

SMLC

 

2

. Location Report (UE Identity, MME IP address

, 

status

)

 

1

. 

Detach

 Procedure as in 23.401

 

3. Location Report Response 

 

UE

 

eNB

 

MME

 

LRF/

 

GMLC

 


Figure 6.2-x – MME Notification of Detach from EPS
1.
The UE connection to the Emergency APN has been released.  The may be for example, due to an MME initiated detach after an inactivity timer for emergency connections has expired. 

2.
The MME sends a Location Report to the GMLC/LRF carrying the UE identity, the MME address and status set to release of the emergency connection in EPS.

3.
The GMLC may release the call record for the UE and then returns a response. 
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