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Abstract: This contribution proposes a new solution to provision consistent URSP to UE across 5GS and EPS.
1.
Discussion
Follow has been documented as KI#3 in TR 23.700-85:

The UE may use the route selection component (e.g. DNN) in a URSP rule in EPS, but when the URSP rule is updated at network side, there is no way to provision the URSP rule to UE in EPS based on current design. The different scenarios of provisioning the UE with URSP in EPS will be defined, according to the existing Rel-17 TS 23.501 [2], TS 23.502 [3] and TS 23.503 [4] TSs and considered in order to configure the UE with consistent URSP across EPS and 5GS. This key issue is to study how to support provisioning of URSP to a UE that is consistent across 5GC and EPC, including:

-
Identify the use cases and scenarios where the UE may need URSP that is consistent across 5GC and EPC.

-
Study whether there are any issues and gaps in the existing URSP mapping mechanism described in TS 23.501 [2] clause 5.17.1.2, if so, identify them and propose solutions.

-
Whether, when and how to provision the URSP to UE when served by the EPC and ANDSF is not deployed in the network. For the Rel-15 UEs not supporting the URSP mapping in EPS, whether the URSP updating/provisioning to such UEs in EPS should be supported.

NOTE:
No new interface will be defined in EPC to solve this key issue.

.
With regard to the scenarios and gaps (first two bullets in the KI#3), if a UE has used the Route Selection component (e.g. DNN) in a URSP rule in EPS and the Route Selection component (e.g. DNN) has been changed when the UE stays in EPS, the updated URSP rule needs to be provisioned to UE in EPS, otherwise the UE in EPS may use outdated DNN to establish PDN connection in EPS.
In case ANDSF is deployed in EPS, the operator can use ANDSF to provision the UE with updated URSP via User Plane mechanism; otherwise, a Control Plane based solution needs to be investigated.
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Figure 1: Non-roaming interworking architecture defined in TS 23.501

This paper proposes a Control Plane based solution for a Single PCF deployment scenario in order to support URSP provisioning for the interworking network between EPS and 5GS.

2.
Proposal
It is proposed to capture the following changes into TS 23.700-85.
* * * * First change * * * *

[zz]
3GPP TS 23.501: "System architecture for the 5G System (5GS)".

[yy]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[zz]
3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
* * * * Second change * * * *

6.X
Solution #X: Provisioning consistent URSP to UE across 5GS and EPS for Single PCF Deployment
6.X.1
Description

This solution addresses KI#3 and assumes a single PCF deployment.
With regard to the scenarios and gaps (first two bullets in the KI#3), if a UE has used the Route Selection component (e.g. DNN) in a URSP rule in EPS and the Route Selection component (e.g. DNN) has been changed when the UE stays in EPS, the updated URSP rule needs to be provisioned to UE in EPS, otherwise the UE in EPS may use outdated DNN to establish PDN connection in EPS.

This solution aims to solve the issue when ANDSF is not deployed in EPS.
The EPS and 5GS interworking architecture defined in TS 23.501 [xx] is reused, the solution addresses the single PCF deployment scenario where the SM-PCF and UE-PCF are collocated, N7 interface is reused to provision URSP from PCF to PGW-C and no new interface is introduced.
On this aspect in the key issue#3 description:
For the Rel-15 UEs not supporting the URSP mapping in EPS, whether the URSP updating/provisioning to such UEs in EPS should be supported.
Since the URSP usage is not supported by a Rel-15 4G UE supporting interworking between EPS and 5GS, it’s useless to provision/update the URSP to such UE, which will cause signalling overload. Thus, the EPS needs to be aware whether a 4G interworking UE supports the URSP usage or not.
NOTE 1: The same set of URSP is provisioned to UE regardless of UE attaching to EPS or registering to 5GS.
NOTE 2: The UE in EPS uses the components in RSD of a URSP rule according to Rel-16 specification.
6.X.2
Procedures
6.X.2.1
UE triggered UE Policy provisioning procedure in EPS
1. The UE reports the UE Policy Container including URSP Support indication and the PSIs (Policy Set Identifier) in ePCO (extended PCO) to PGW-C during Initial Attach procedure (in the Attach Request) as described in clause 5.3.2.1 of TS 23.401[yy] and UE requested PDN connectivity procedure (PDN Connectivity Request) as described in clause 5.10.2 of TS 23.401[yy].

2. When the PGW-C receives the UE Policy Container, it establishes UE Policy Association with PCF and forwards the UE Policy Container to PCF. If a UE Policy Container is not received from UE, the PGW-C may establish UE Policy Association with PCF based on local configuration.

3. The PCF gets policy subscription related information and the latest list of PSIs from the UDR. The PCF creates the UE policy container including UE policy information as defined in clause 6.6 of TS 23.503[zz]. Then it sends the latest UE policy information in the UE Policy Container to PGW-C.

4. The PGW-C sends the UE Policy Container in ePCO to UE in Attach Accept or PDN Connectivity Accept message.

6.X.2.2
PCF triggered UE Policy provisioning procedure
1. When the PCF is notified by UDR that the URSP is updated, it triggers the UE Policy update procedure towards the PGW-C.

2. The PGW-C provides the updated URSP to UE in UE Policy Container via ePCO, which can be achieved by using new message or reusing existing message (e.g. Update Bear Request) as defined in clause 5.4.3 of TS 23.401[yy].

3. When the UE receives the updated URSP, it enforces the update URSP and sends a response to PGW-C on acknowledging the reception of the UE Policy.

4. the PGW-C forwards the ACK of UE reception of the UE Policy to PCF.

6.X.3
Impacts on services, entities and interfaces
UE:

-
Send the UE Policy Container including URSP Support indication and PSIs to PGW-C via ePCO.
-
Receive the URSP in the UE Policy Container from PGW-C via ePCO.

PGW-C:
-
Receive the UE Policy Container from UE via ePCO and forward to PCF.
-
Receive the UE Policy Container from PCF and forward to UE via ePCO.
PCF:

-
Receive the UE Policy Container from PGW-C.
-
Send URSP in UE Policy Container to UE via PGW-C.
-
Subscribe to UDR on URSP change notification.
* * * * End of changes * * * *
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