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Abstract: This contribution proposes a solution for provisioning UE policy in EPS via N3IWF.
1.
Introduction and discussion
This solution addresses the Key Issue#3 ‘Provision consistent URSP to UE across 5GS and EPS’ 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.
When the UE is in EPS, the UE may use the route selection component (e.g. DNN) in a URSP rule to derive EPS parameters. Note that:

a)
If UE keeps connectivity with 5GS, then the UE Policy can be updated via 5GS; and

b)
If UE does not need to use URSP in EPS, there is no need for UE to update the policy.
Thus, the UE updates UE policy in EPS only when it is going to use URSP to derive EPS parameters.
A UP based solution (i.e. access 5GS via N3IWF) is proposed in this paper, which follows the two principles:

a)
minimize the impact on network and UE; and
b)
no restriction for whether UE has registered in 5GS or not. Given that if UE has not registered to 5GS, then the UE does not have any serving NF (e.g. AMF, UDM). In this case, if the 5GS wants to updates UE policy for UE in EPS, 5GS should select all a series of related NFs for a UE not in 5GS, which has a huge impact to the current design of 5GS. Besides, even if the UE has registered in 5GS, whether AMF or UE-PCF would keep the UE context is not ensured. The AMF can implicitly detach the UE upon reachability time-out.
The registration via untrusted non-3GPP access as described in TS 23.502, clause 4.12.2.2 and procedure for UE Policy Association Establishment or Modification procedure as described in TS 23.502, cl. 4.16.11 or 4.16.12 is reused for provisioning UE policy to UE via N3IWF. No extra new signalling or interface is required in this solution. 
2.
Proposal

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

6.0
Mapping of Solutions to Key Issues
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* * * * Second change , all new text* * * *

6.X
Solution #X: Provisioning UE policy in EPS via N3IWF
6.X.1
Description

This solution addresses the Key Issue#3 ‘Provision consistent URSP to UE across 5GS and EPS’.

When the UE is in EPS, the UE may use the route selection component (e.g. DNN) in a URSP rule to derive EPS parameters for PDN connection. Note that:

a)
If UE keeps connectivity with 5GS, then the UE Policy can be updated via 5GS; and

b)
If UE does not need to use URSP in EPS, there is no need for UE to update the policy.

Thus, the UE updates UE policy in EPS only when it is going to use URSP to derive EPS parameters.

A UP based solution (i.e. access 5GS via N3IWF) is proposed in this paper, which follows the two principles:

a)
minimize the impact on network and UE, reuse the existing mechanism only if the non-3GPP access is supported; and
b)
no restriction for whether UE has registered in 5GS or not. 
Given that if UE has not registered to 5GS, then the UE does not have any serving NF (e.g. AMF, UDM). In this case, if the 5GS wants to updates UE policy for UE in EPS, 5GS needs to temporarily establish 5G connections for UE to update UE policies. On the other hand, if there is no 5GS access, in order to support deliver the URSP rules to the UE in EPS, it has a huge impact to the current design of 5GS. 
Besides, even if the UE has registered in 5GS, whether AMF or UE-PCF would keep the UE context is not ensured. The AMF can implicitly detach the UE upon reachability time-out.
The registration via untrusted non-3GPP access as described in TS 23.502, clause 4.12.2.2 and procedure for UE Policy Association Establishment or Modification procedure as described in TS 23.502, cl. 4.16.11 or 4.16.12 is reused for provisioning UE policy to UE via N3IWF. No extra new signalling or interface is required in this solution. 
6.X.2
Procedures
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1. UE needs to use URSP in EPS to derive EPS parameters.

2. SMF+PGW-C may send N3IWF selection info to the UE during step 1.

3. Registration via untrusted non-3GPP access as described in TS 

23.502, clause 4.12.2.2. UE provides PSIs in UE policy container.  

4. Updates UE policy via N3IWF using procedure as described in TS 23.502, cl. 4.16.11 

or 4.16.12 for UE Policy Association Establishment or Modification procedure if needed.


Figure 6.X.2-1: UE Policy delivery procedure initiated by the UE in EPS
The detailed steps of the procedure are defined below:

Step 1: The UE needs to use URSP in EPS to derive EPS parameters. This may happen when UE is performing an initial attach procedure as described in clause 5.3.2.1 of 3GPP TS 23.401[8], interworking procedures from 5GS to EPS as described in clause 4.11 of 3GPP TS 23.502[3], or when UE is going to use URSP to derive EPS parameters (e.g. when UE performs the requested PDN connectivity).

The UE shall indicate its N1 mode capability, and provides a native 4G-GUTI or a 4G-GUTI mapped from 5G GUTI (indicated as native GUTI), if available, otherwise the IMSI in Attach Request message in its initial attach procedure. 
The HSS selects one of the SMF+PGW-C FQDN for one APN based on operator's policy. The MME may indicate HSS to select a SMF+PGW-C FQDN based on the UE identity (e.g., a 4G-GUTI mapped from 5G GUTI).

Step 2: SMF+PGW-C may send N3IWF selection info to the UE in ePCO during step 1 in using existing messages (e.g., Activate Default EPS Bearer Context message, DOWNLINK NAS TRANSPORT message). The N3IWF selection info contains the following info:
1)
N3IWF identifier configuration (either FQDN or IP address); and
2)
Access node selection information consists of a prioritized list of PLMNs for N3IWF selection and an indication that the selection of an N3IWF in a PLMN should be based on Tracking Area Identity FQDN or on Operator Identifier FQDN.

Step 3: When the default PDN connection is established, the UE performs Registration via untrusted non-3GPP access as described in clause 4.12.2.2 of 3GPP TS 23.502[3]. If PCF determines to update UE policy, it will trigger a UE Policy Association Establishment procedure as described in clause 4.16.11 of 3GPP TS 23.502[3] during step 3.
Step 4: Any time PCF needs to update the UE policy, it triggers a UE Policy Association Modification as described in clause 4.16.12 of 3GPP TS 23.502[3] via N3IWF.
6.X.3
Impacts on services, entities and interfaces
UE:

-
receive the N3IWF selection info via ePCO.

SMF+PGW-C:

-
send the N3IWF selection info via ePCO.

MME:

-
indicate UDM to select a collocated SMF+PGW-C node.
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1. UE needs to use URSP in EPS to derive EPS parameters.
2. SMF+PGW-C may send N3IWF selection info to the UE during step 1.
3. Registration via untrusted non-3GPP access as described in TS 23.502, clause 4.12.2.2. UE provides PSIs in UE policy container.
4. Updates UE policy via N3IWF using procedure as described in TS 23.502, cl. 4.16.11 or 4.16.12 for UE Policy Association Establishment or Modification procedure if needed.



