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Abstract of the contribution: This contribution updates the solution description and proposes a new alternative.
Introduction
The current solution when PCRF is absent is based on permanently established signaling connections between the PGW and the SCEF for all UEs that are not served by a PCRF. While this is as simple solution it may have come impact on the PGW performance if a large amount of signaling connections is to be maintained by the PGW. An alternative is therefore proposed which establishes the signaling connection between the PGW and the SCEF on demand, i.e. only for those UEs for which an API request is received. The new alternative can operate regardless of whether the AS provides a UE IP address or other UE identity information. The PGW however, needs to be enhanced to accept SCEF requests for UE connection property information. Based on the UE IP address or UE identity information provided by the SCEF, the PGW needs to identify the relevant PDN connection and report the current IP-CAN type, RAT-type and APN-AMBR for this PDN connection.
***** 1st CHANGE *****
6.6
Solution 6: Inform the 3rd party about a UE's connection properties

6.6.1
Description

This solution addresses the Key issue 5 - "Informing the 3rd party about a UE's connection properties".

The main idea is that the 3rd party AS requests information about the connection properties of a specific UE from the SCEF. The SCEF either checks whether it has received an indication about a corresponding PDN connection for this UE from any PGW and if so, requests connection properties from that PGW as described in section 6.6.1.2 or detects that no PCRF is responsible for this PDN connection and identifies and interacts with the relevant PGW as described in section 6.6.1.3. Otherwise a PCRF is available and the SCEF can forward the request to the PCRF responsible for the UE and the service as described in section 6.6.1.1. The PCRF derives the connection properties for the service of the UE based on the available information (e.g. IP-CAN type, RAT type, authorized QCI, gate status, policing bit rate (if applicable), congestion level) and replies to the SCEF with information about the UE connection properties. The SCEF forwards this information to the 3rd party AS.


NOTE 1: While deriving connection properties solely from RAT type is difficult (due to the wide range of available data rates), information about the currently active bit rate policing (e.g. due to APN-AMBR or congestion related policies) can be always used as input.

With the new reference point between SCEF and PGW described in section 6.6.1.2 or 6.6.1.3, the SCEF is able to handle 3rd party AS requests which provide only an IP address as UE identity information when PCRF is absent. Furthermore, the SCEF can retrieve the current PDN connection information IP-CAN type, RAT type and APN-AMBR whenever required and derive UE connection properties information out of it.

NOTE 2: The solution works for UEs having a public IP address.

6.6.1.1
Inform the 3rd party about a UE's connection properties when PCRF is available
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Figure 6.6.1.1-1: Inform the 3rd party about a UE's connection properties when PCRF is available
1.
The AS sends a request for UE connection properties information to the SCEF including the UE identity and the IP filter information related to a specific service.

2.
The SCEF authorizes the AS request for UE connection properties information.

3.
The SCEF sends a UE connection properties request to the related PCRF including the UE identity and the IP filter information.

4.
PCRF may map UE identity to subscriber identity known by the IP-CAN. The PCRF derives the UE connection properties information for this service of the UE (e.g. high, medium or low data rate) from its available internal information (e.g. IP-CAN type, RAT type, APN-AMBR, authorized QCI, gate status, policing bit rate (if applicable), congestion level (if available)) and sends it to the SCEF.

5.
The SCEF forwards the UE connection properties information to the 3rd party AS.

6.6.1.2
Inform the 3rd party about a UE's connection properties when PCRF is absent (variant A)
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Figure 6.6.1.2-1: Inform the 3rd party about a UE's connection properties when PCRF is absent (variant A)
1.
The PGW detects the establishment of a new PDN connection. Unless the PGW is configured to interact with the PCRF, the PGW shall inform the SCEF about the new PDN connection for the UE after the assignment of the UE IP address is completed.

NOTE 1: It is assumed that there is only a single SCEF per operator. If there is more than one, the PGW would need to inform all SCEFs.

2.
The PGW sends a Report PDN connection establishment message to the SCEF, containing the UE identity, the APN and the assigned UE IP address.
NOTE 2: The message can also be used if an additional IP address is assigned to the PDN connection or an IP address gets removed from a PDN connection.
3.
The SCEF stores the received information and sends a confirmation message back to the PGW.
4.
The AS sends a request for UE connection properties information to the SCEF including the UE identity and the IP filter information related to a specific service.

5.
The SCEF authorizes the AS request for UE connection properties information.

6.
The SCEF checks whether it has received for this UE an indication from a PGW about a PDN connection establishment with an IP address that is matching to the IP filter information received from the AS. If so, the SCEF interacts with this PGW and the message flow continues.
7.
The SCEF sends a UE connection properties request to the PGW including the UE identity and the UE IP address information.

8.
The PGW replies with the available internal information for the PDN connection identified by the UE IP address information (e.g. IP-CAN type, RAT type, APN-AMBR). The SCEF derives the UE connection properties information out of the PDN connection information received from the PGW.

9.
The SCEF forwards the UE connection properties information to the 3rd party AS.

6.6.1.3
Inform the 3rd party about a UE's connection properties when PCRF is absent (variant B)
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Figure 6.6.1.3-1: Inform the 3rd party about a UE's connection properties when PCRF is absent (variant B)
1.
The AS sends a request for UE connection properties information to the SCEF including the UE identity and the IP filter information related to a specific service.

2.
The SCEF authorizes the AS request for UE connection properties information.

3.
The SCEF detects that there is no PCRF responsible for the IP address of this UE.

NOTE 1: This can be e.g. based on receiving an error cause from the DRA infrastructure as described by stage 3.

4a.
If the AS provided the UE IP address as UE identity information, the SCEF derives the PGW identity from configured information about the PGWs available in the network and their IP address range responsibilities.

4b.
Otherwise, the SCEF provides the UE identity to the HSS and retrieves the PGW identity stored by the HSS for this UE.
NOTE 2: For those UEs the capability to store the PDN GW identity in the HSS during the Attach procedure needs to be activated.

5.
The SCEF interacts with the PGW the UE is connected to and sends a UE connection properties request including the UE IP address (4a) or UE identity information and the IP filter information received from the AS (4b).

6.
The PGW identifies the PDN connection of interest based on the UE IP address (4a) or UE identity (4b) information received from the SCEF. If the SCEF request included UE identity information and there is more than one PDN connection available for this UE identity, the PGW may need to compare the IP filter information with available packet filter information of the different PDN connections to identify the relevant one.
The PGW replies with the available internal information for the PDN connection (e.g. IP-CAN type, RAT type, APN-AMBR). If the SCEF request included UE IP address information, the PGW shall also provide the UE identity in the response.
The SCEF derives the UE connection properties information out of the PDN connection information received from the PGW.

7.
The SCEF forwards the UE connection properties information to the 3rd party AS.

6.6.2
Impacts on existing nodes and functionality

The PCRF needs to estimate the UE connection properties for the service based on available internal information (e.g. IP-CAN type, RAT type, APN-AMBR, authorized QCI, gate status, policing bit rate (if applicable), congestion level (if available)).
A new reference points between SCEF and PGW needs to be added. In variant A (6.6.1.2), the PGW needs to interact with the SCEF at establishment of a new PDN connection unless the PGW is configured to interact with the PCRF. The PGW needs to inform the SCEF about the assignment/removal of an IP address to/from a PDN connection. If requested by SCEF, the PGW needs to report the current IP-CAN type, RAT-type and APN-AMBR for a PDN connection.
NOTE:
For every PDN connection, the PGW is either interacting with the PCRF or the SCEF. If there is no interest to support any of the AESE use cases for a subscriber’s PDN connection, the PGW interaction with SCEF can be disabled on a per APN or subscriber basis (with the help of the charging characteristics). 
In variant B (6.6.1.3), the PGW needs to be enhanced to accept SCEF requests for UE connection property information. Based on the UE IP address or UE identity information provided by the SCEF, the PGW needs to identify the relevant PDN connection and report the current IP-CAN type, RAT-type and APN-AMBR for this PDN connection.
The SCEF needs to decide whether to interact with the PGW or the PCRF for retrieving connection properties information. 
If the SCEF interacts with the PGW, the SCEF needs to estimate the UE connection properties for the service based on available information (e.g. IP-CAN type, RAT type, APN-AMBR).
6.6.3
Solution Evaluation

The solution is to address key issue "informing the 3rd party about a UE's connection properties". The 3rd party can get the connection properties of a UE at its current location.
Editor's note:  Other aspects of the solution still need to be evaluated.
***** End of CHANGE *****
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