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Abstract of the contribution: Proposes three alternative solutions for AS or P-CSCF to retrieve Geographical Identifier from EPC in the S8HR architecture to solve the key issue #4 – Local number translation and routing in TR 23.749.
1
Discussion
In Annex E.8 of 23.228, it says following:

The Geographical Identifier identifies a geographical area within a country or territory. It may be described in a geospatial manner (e.g. geodetic coordinates) within a country or territory or as civic user location information (e.g. a postcode, area code, etc.), or use an operator-specific format. It is assumed that a given cell cannot belong to more than one area identified by a Geographical Identifier.
1.1 Netloc based solution review

In clause 6.2 of TR 23.749-020, a Netloc based solution is documented, in which AS in the HPLMN will retrieve the user location and/or UE Time Zone information from PCRF during IMS session establishment. It was assumed that AS in HPLMN maintains a mapping table between the user location (e.g. ECGI of VPLMN) and the geographical identifier, which is not possible for the roaming case since usually no operator would like to expose the ECGIs to other operators, not even to mention the mapping between geographical identifier and ECGIs. 

According to 23.228, another alternative solution would be to use the procedure defined in Annex R.5 in 23.228, in which AS will retrieve the user location information and/or UE Time Zone information from HSS at IMS session establishment, which also assumes that AS in HPLMN will maintain a mapping table between the geographical identifier and ECGIs. This solution will have the same problem with solution #2 captured in 23.749.  

1.2 Proposed solution description

When LBO based routing is used the VPLMN supports the translations and routing of these services is performed by the VPLMN (often using the same configuration used for its own subscribers) by configuring the mapping table between the ECGI list and Geographical Identifier on P-CSCF (see Annex E.8 of 23.228). However, when a roaming UE is home routed, P-CSCF in the HPLMN has no such mapping table for the VPLMN, it is undefined how service numbers are translated, and how non-international routed numbers are routed to their appropriate destinations during session setup procedure.  
In order to support local number translation and routing in the IMS system of HPLMN, AS in HPLMN needs to be aware of the Geographical Identifier, to do so, AS needs to communicate with EPC network elements to retrieve such information, in the interest of reusing existing interface, PCRF or HSS is the proper function entity for P-CSCF to talk to. However according to current EPC specification 23.401 and 23.203, the Geographical Identifier is unknown by PCRF or HSS. 
Solution option 1: AS retrieves Geographical Identifier from HSS

When AS receives SIP Invite, it will send a request message to HSS indicating the need for user’s Geographical Identifier information. Then HSS needs to further request such information from MME.

Solution option 2: AS retrieves Geographical Identifier from PCRF

When AS receives SIP Invite, it will send a request message to PCRF indicating the need for user’s Geographical Identifier information.

In order for PCRF to know such information, MME needs to be enhanced to detect the Geographical Identifier change and report it to SGW, PGW and further to PCRF over control plane signalling exchange in the attach, UE requested PDN connectivity and UE location change reporting procedure. Intel paper S2-153877 addressed the solution for P-CSCF to retrieve Geographical Identifier from PCRF.
.
2
Proposal
Based on the previous discussion it is proposed to agree the two alternative solutions for AS to retrieve the Geographical Identifier information from EPC in the S8HR architecture for inclusion in TR 23.749, as proposed below.
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6
Solutions
6.Y
Solution #Y AS retrieving user’s Geographical Identifier from HSS in S8HR roaming architecture
6.Y.1
Description

Editor's Note:
Describe the solutions. First sentence should list the key issues that this solution applies to. Sub-clause(s) may be added to capture details, procedural flow etc. 

6.Y.1.1
General description of the solution
This solution addresses key issue 4 (“Local Number Translation and Routing”).
Geographical Identifier is defined in annex E.8 in 23.228 [xx].

MME needs to be configured with Geographical Identifier.
NOTE: In deployment, if one MME serves more than one Geographical Identifier, MME needs to maintain a mapping table between ECGI list and Geographical Identifier. When receiving the updated ECGI, MME finds out the updated Geographical Identifier by looking up the updated ECGI in the mapping table.
When AS receives SIP Invite, it will send a request message to HSS indicating the need for user’s Geographical Identifier information. Then HSS needs to further request such information from MME. Then MME will answer to the HHS’s request by including the user’s Geographical Identifier.
6.Y.1.2 Procedures to enable the solution
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Figure 6.Y.1.2-1: AS retrieving Geographical Identifier from HSS

1. AS in HPLMN receives a SIP Invite message with including the callee’s local number.

2. AS sends a User Data Request message to HSS in the HPLMN including an indication of Geographical Identifier required.

3. As HSS has no such information, it will further send a request message to MME including an indication of Geographical Identifier required.
4. MME finds out the user’s Geographical Identifier and answers to HSS by including it.
5. HSS further answers to AS by including the user’s Geographical Identifier, then AS uses such information to do local number translation and routing and further sends SIP Invite message to the downstream IMS entities or interconnected network.
6.Y.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).
MME:
It needs to answer to HSS with the user’s Geographical Identifier information when requested.
MME needs to maintain a mapping table between ECGI list and Geographical Identifier in case one MME serves more than one Geographical Identifier.
HSS:

It needs to request the user’s Geographical Identifier from MME and answers to AS by including it.
AS:

It needs to request the user’s Geographical Identifier from HSS.
6.Y.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
##################################### NEXT CHANGE ##############################

6
Solutions
6.Z
Solution #Z P-CSCF retrieving user’s Geographical Identifier from EPC in S8HR roaming architecture
6.Z.1
Description

Editor's Note:
Describe the solutions. First sentence should list the key issues that this solution applies to. Sub-clause(s) may be added to capture details, procedural flow etc. 

6.Z.1.1
General description of the solution
This solution addresses key issue 4 (“Local Number Translation and Routing”).
Geographical Identifier is defined in annex E.8 in 23.228 [xx].

MME needs to be configured with the Geographical Identifier.

NOTE: In deployment, if one MME serves more than one Geographical Identifier, MME needs to maintain a mapping table between ECGI list and Geographical Identifier. When receiving the updated ECGI, MME finds out the updated Geographical Identifier by looking up the updated ECGI in the mapping table.
MME needs to maintain a mapping table between ECGI list and Geographical Identifier.

In attach (clause 5.3.2 of 23.401) or UE requested PDN connectivity (clause 5.10.2 of 23.401) procedure, based on the information of the ECGI, MME knows the according Geographical Identifier by looking up the mapping table and sends the Geographical Identifier to SGW in Create Session Request message, then SGW forwards such information to PGW, and then PGW sends to PCRF in the IP-CAN session establishment procedure.
In order to enable the location change reporting for the Geographical Identifier, a new event trigger for reporting the change of Geographical Identifier needs to be provisioned from PCRF to MME during IP-CAN Session Establishment or Modification procedure (e.g., Attach, UE requested PDN connectivity, S1-based handover, UE triggered Service Request procedure, EPS bearer modification, etc.). 
User’s Geographical Identifier will be part of UE’s MM Context, once MME realizes the Geographical Identifier is changed for this UE, it will report the updated Geographical Identifier by using the existing location change reporting procedure (clause 5.9.2 of 23.401 [xx]).
When P-CSCF in the HPLMN receives the SIP Invite message during IMS session setup procedure, it will send a request message to PCRF in the HPLMN to retrieve the Geographical Identifier. Then the P-CSCF will insert the Geographical Identifier in the SIP signalling, thus enabling routing decision in downstream IMS entities or interconnected network.
The procedures used to enable this solutions are illustrated in following clauses.

6.Z.1.2
Procedures to enable the solution

6.Z.1.2.1 Reporting Geographical Identifier in the attach procedure
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Figure 6.Z.1.2.1-1: Reporting Geographical Identifier in the attach procedure

1. Same with step1 to 11 in clause 5.3.2.1 of 23.401
2. According to the UE’s serving ECGI information known from eNB in step 1, MME finds out the Geographical Identifier from its mapping table. In the Create Session Request message, MME sends the Geographical Identifier to SGW.

3. SGW forwards the Geographical Identifier to PGW in the Create Session Request message.

4. PGW sends the Geographical Identifier to PCRF in the Indication of IP-CAN Session Establishment message.

5. PCRF acknowledges with an Acknowledge of IP-CAN Session Establishment message including a new event trigger (Location change (Geographical Identifier)).

6. PGW responds to SGW with a Create Session Response message including a new event trigger (Location change (Geographical Identifier)).

7. SGW responds to MME with a Create Session Response message including a new event trigger (Location change (Geographical Identifier)).

8. Same with step 17 to 26 in clause 5.3.2.1 of 23.401.

6.Z.1.2.2 Reporting Geographical Identifier in the UE requested PDN connectivity procedure
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Figure 6.Z.1.2.2-1: Reporting Geographical Identifier in the UE requested PDN connectivity procedure

1. UE sends a PDN Connectivity Request message to MME in order to establish a secondary PDN connection.

2. According to the UE’s serving ECGI information, MME finds out the Geographical Identifier from its mapping table. In the Create Session Request message, MME sends the Geographical Identifier to SGW.

3. SGW further sends the Geographical Identifier to PGW in the Create Session Request message.

4. PGW further sends the Geographical Identifier to PCRF in the Indication of IP-CAN Session Establishment message.

5. PCRF acknowledges with an Acknowledge of IP-CAN Session Establishment message including a new event trigger (Location change (Geographical Identifier)).
6. PGW responds to SGW with a Create Session Response message including a new event trigger (Location change (Geographical Identifier)).

7. SGW responds to MME with a Create Session Response message including a new event trigger (Location change (Geographical Identifier)).
8. Same with step 7 to 16 in clause 5.10.2 of 23.401.

6.Z.1.2.3 Reporting Geographical Identifier in the Location Change Reporting procedure
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Figure 6.Z.1.2.3-1: Reporting Geographical Identifier in the Location Change Reporting procedure
1a) MME has received an ECGI information Update from eNB.

1b) MME finds out the updated Geographical Identifier by looking up the updated ECGI in the mapping table, detects the user’s Geographical Identifier is changed by comparing with the MME stored user’s old Geographical Identifier.

2. If the MME has been requested to report location changes to the PGW for the UE (under the conditions specified in clause 5.9.2 in 23.401), the MME shall send the Change Notification message to the SGW indicating the new Geographical Identifier. The MME stores the notified user Geographical Identifier. 

3. The SGW forwards the Change Notification message to the PGW with including the user’s Geographical Identifier.

4. The PGW sends the Geographical Identifier to PCRF in the Indication of IP-CAN Session Modification message.

5. PCRF stores the Geographical Identifier and responds with an Acknowledge of IP-Can Session Modification message.

6. PGW responds to SGW with a Change Notification Ack message.

7. SGW responds to MME with a Change Notification Ack message.

6.Z.1.2.2 P-CSCF retrieving Geo Identifier from PCRF during MO session setup

[image: image9.jpg]UE

L5Pivite

PCRF P-CSCF

s-cscr

>

2. AA-Request (indication of Geo |
[Pl

3. An-Answer (Geo identifier)

fentifier required)

.5 invite





Figure 6.Z.1.2.2-1: P-CSCF retrieving Geo Identifier from PCRF during MO session setup
1. UE sends SIP Invite to P-CSCF in HPLMN with including the callee’s local number.

2. P-CSCF sends AA-Request message to PCRF in the HPLMN including an indication of Geographical Identifier required.

3. PCRF answers P-CSCF with AA-Answer with including the Geographical Identifier.

4. P-CSCF inserts the received Geographical Identifier in the SIP signalling, thus enabling routing decision in downstream IMS entities (i.e. AS) or interconnected network.
6.Z.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).
MME:

It needs to be configured with Geographical Identifier. 
MME needs to maintain a mapping table between ECGI list and Geographical Identifier in case one MME serves more than one Geographical Identifier.
In attach or UE requested PDN connectivity procedure, MME sends the Geographical Identifier to SGW in the Create Session Request message.
It needs to store and enforce a new event trigger (Location Change (Geographical Identifier)), detect the Geographical Identifier change and report the change of Geographical Identifier by using the existing location change reporting procedure defined in clause 5.9.2 of 23.401.
SGW:

It needs to receive the Geographical Identifier information from MME and forward to PGW.

PGW:

It needs to receive the Geographical Identifier information from SGW and send to PCRF.
It needs to receive the new event trigger (Location Change (Geographical Identifier)).
PCRF:

It needs to receive the Geographical Identifier information from PGW and send to P-CSCF when P-CSCF requests during IMS session setup procedure, subscribe to the new event trigger (Location Change (Geographical Identifier)) by provisioning it to MME.

P-CSCF:

It needs to request the Geographical Identifier information from PCRF.
6.Z.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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