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1
Discussion
In real deployment in some countries, operator may require to support a big number (e.g. more than 1,000) of PRAs per IP-CAN session per UE, such information needs to be stored in the PCRF for dynamic PRA feature support. So during the IP-CAN Session Establishment/Modification, PCRF needs to provide the PRA related information to PGW/PCEF and further to MME. 
Imagine the case when there is a big number of PRAs, not even to mention there is a list of elements for each PRA, the information transferred from PCRF to PCEF and MME is overloaded on control plane signalling. So there should be a means to reduce such information in the signalling message.

Usually the number of PRAs under a MME can be small, so if there is a way for PCRF to know the MME ID, by maintaining a mapping table between MME ID and PRAs, the number of PRAs needed to be transferred can be significantly reduced.

MME ID can be reported by MME to PCRF during IP-CAN Session Establishment procedure, after that, there are two alternative ways to report the change of MME ID to PCRF when the EPS session is alive.
Option 1:

During IP-CAN Session Modification procedure (e.g., S1-based handover and UE triggered Service Request procedure, etc.), once MME detects the change of MME ID, the MME ID can be provided in the Modify Bearer Request message over S11 and S5/S8 and further in the Indication of IP-CAN Session Modification message over Gx.
Option 2:
By reusing the Location Change Reporting procedure defined in 5.9.2 of 23.401, once MME detects the change of MME ID, the MME ID can be provided in the Change Notification message over S11 and S5/S8 and further in the Indication of IP-CAN Session Modification message over Gx.
2
Proposal
It is proposed to agree the solution option 2 to support multiple PRAs in EPS in a dynamic manner using User Location Reporting procedure into TR 23.710, as proposed below.

########################## START FIRST CHANGE #################################
7
Solutions
7.Y
Solution #Y Solution to support multiple PRAs per IP-CAN session in a dynamic manner using Location Change Reporting procedure
7.Y.1
Description

7.Y.1.1
General description of the solution
This solution addresses key issue #1 (“Extension of PRA reporting mechanism”) and key issue #3 (“Efficient node resource control for enhancement of user location monitoring and reporting”).
MME ID needs to be part of the UE’s MM Context. 

During Attach and UE requested PDN connectivity procedure, MME needs to provide its ID (GUMMEI) to PCRF.

After IP-CAN Session is established, when MME detects that the MME ID is changed for this UE, the MME replaces the old MME ID in the UE’s MM Context with the current serving MME’s ID, then it sends a Modify Bearer Request message to the SGW including the ID of MME. 

PCRF needs to be enhanced to maintain a mapping table between MME ID and list of PRAs, and according to Table 6.4 in 23.203, each PRA needs to further be mapped to a list of PRA elements. During IP-CAN session establishment or modification procedure, PCRF knows the MME ID currently serving this UE from MME, by looking up in the aforementioned mapping table, PCRF will know the list of PRAs under this MME, then by looking into subscription information, PCRF knows the list of PRAs subscribed by this UE and send this filtered list of PRAs to MME via PGW and SGW, and the list of elements for each PRA and PRA change reporting event trigger are included as well.
In case MME has been configured with predefined PRAs under its coverage, PCRF is also configured to know which MME doesn’t need the list of elements for the PRAs under its coverage, PCRF doesn’t need to send the list of the elements for each PRA to this MME, thus the size of the message sent from PCRF to MME can be reduced.
Once MME is subscribed to report the change of PRA, when MME detects there is PRA change for a specific UE, it will report the PRA change to PCRF by using existing Location Change Reporting procedure defined in clause 5.9.2 in 23.401. 

NOTE 1: Multiple PRA IDs may be included in the Change Notification message in case more than one PRAs are overlapping.
NOTE 2: For the roaming case, whether the MME ID and its related configuration information can be known by PCRF is up to the business agreement between VPLMN and HPLMN.
The procedures used to enable this solutions are illustrated in following clauses.

7.Y.1.2
Procedures to enable the solution

7.Y.1.2.1 Reporting MME ID in the attach procedure
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Figure 7.Y.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. In the Create Session Request message, MME sends the MME ID to SGW.

3. SGW forwards the MME ID to PGW in the Create Session Request message.

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

5. PCRF will know the list of PRAs under this MME for this UE by looking up the mapping table and taking into account of the UE’s subscription information, then it acknowledges with an Acknowledge of IP-CAN Session Establishment message including the PRA IDs and the list of elements for each PRA ID as well.

6. PGW responds to SGW with a Create Session Response message including the PRA IDs and the list of elements for each PRA ID.

7. SGW responds to MME with a Create Session Response message including the PRA IDs and the list of elements for each PRA ID.

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

7.Y.1.2.2 Reporting MME ID in the UE requested PDN connectivity procedure
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Figure 7.Y.1.2.2-1: Reporting MME ID 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. In the Create Session Request message, MME sends the MME ID to SGW.

3. SGW further forwards the MME ID to PGW in the Create Session Request message.

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

5. PCRF will know the list of PRAs under this MME for this UE by looking up the mapping table and taking into account of the UE’s subscription information, then it acknowledges with an Acknowledge of IP-CAN Session Establishment message including the PRA IDs and the list of elements for each PRA ID as well.

6. PGW responds to SGW with a Create Session Response message including the PRA IDs and the list of elements for each PRA ID.

7. SGW responds to MME with a Create Session Response message including the PRA IDs and the list of elements for each PRA ID.

8. Same with step 7 to 16 in clause 5.10.2 of 23.401.

7.Y.1.2.3 Reporting Geographical Identifier in the Location Change Reporting procedure
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Figure 7.Y.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 detects the current serving MME’s ID for the UE is changed by looking into the MME ID in the UE’s MM Context, it replaces the old MME ID with the new one.

2. If the MME has been subscribed to report MME change to the PCRF for the UE (under the conditions specified in clause 5.9.2 of 23.401), the MME shall send the Change Notification message to the SGW indicating the new MME ID. 

3. The SGW forwards the Change Notification message to the PGW including the MME ID.

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

5. PCRF will know the list of PRAs under this MME for this UE by looking up the mapping table and taking into account of the UE’s subscription information, then it acknowledges with an Acknowledge of IP-CAN Session Establishment message including the PRA IDs and the list of elements for each PRA ID as well.

6. PGW responds to SGW with a Change Notification Ack message including the PRA IDs and the list of elements for each PRA ID.

7. SGW responds to MME with a Change Notification Ack message including the PRA IDs and the list of elements for each PRA ID.

7.Y.2
Impacts on existing nodes and functionality
MME:

It needs to store the MME ID in the UE’s MM Context. 

In Attach or UE requested PDN connectivity procedure, it needs to send the MME ID to SGW in the Create Session Request message.

It needs to detect the MME ID change and report the updated Geographical Identifier by using the existing location change reporting procedure.

It needs to be enhanced to store multiple PRAs and report for the change of multiple PRA IDs
SGW:

It needs to receive the MME ID from MME and forward to PGW.

It needs to receive multiple PRA IDs from PGW and forward to MME.

PGW:

It needs to receive MME ID from SGW and send to PCRF.

It needs to receive multiple PRA IDs from PCRF and forward to SGW.

PCRF:

It needs to receive the MME ID from PGW.
It needs to be enhanced to maintain a mapping table between the MME ID and list of PRAs.
It needs to send multiple PRA IDs to PGW.

7.Y.3
Solution Evaluation
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