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Introduction

This contribution proposes the procedures for UE initiated IP flow mobility. The solutions are based on the content of TR 23.861 v0.2.0.

Proposal

The following new text is proposed to be added to the TR 23.861.

* * * First Change * * * *

7.2.2 
Solution B: IP flow mobility based on PCC for Network Based Mobility Management Procedures

7.2.2.1
Additional Simultaneous PDN Connectivity over Different Access 
In this scenario the UE is attached to one access and has performed PDN connection establishment to an APN. The UE subsequently performs attach to another access for the same PDN for the same IP address. The UE shall perform such simultaneous attach to another access by including multi-access indication and associated parameters (if any) in the access specific procedures. The access network shall pass such multi-access related information to the PDN GW during Attach/PDN connection establishment procedures. The PDN GW shall maintain multiple bindings for the PDN connection, one for each of the attached accesses for the UE.  

Multi-Access Indication and associated parameters shall be sent by the UE and the access network in the Rel-8 specified IEs. Multi-Access Indication can be carried in respective signaling messages either implicitly (e.g., another enumerated value for the Attach Type IE), or explicitly within the PCO IE. The choice of the preferred mechanism is FFS. Other multi-access related parameters (if any) shall be carried in the PCO IE. It is FFS if other multi-access related parameters can be used as Multi-Access Indication if they are available. 
IP Flow Mobility solution in this clause is based on PCC.

NOTE:
This solution is applicable for flows known to the PCRF.

Editor’s Note: It is FFS how the flow mapping decisions for UL traffic are delivered to the UE.
7.2.2.x
UE initiated IP flow mobility
7.2.2.x.1 General
This section is related to the case that the UE initiates IP flow mobility between the different access networks when the UE is simultaneously connected to the same PDN via more than one access network. And the section includes the scenario of S2a for non-3GPP access and GTP-based S5/S8 and PMIP-based S5/S8 for 3GPP access.
In this scenario, one or more IP flows are moved from one access to another access. 

Here lists three scenarios for the IP Flow mobility:

Scenario 1: IP flow mobility from trusted non-3GPP access with PMIP based S2a to 3GPP access with GTP based S5/8.

Scenario 2: IP flow mobility from trusted non-3GPP access with PMIP based S2a to 3GPP access with PMIP based S5/8.

Scenario 3: IP flow mobility from 3GPP access to non-3GPP access with PMIP based S2a.

7.2.2.x.2 IP flow mobility from trusted non-3GPP access with PMIP based S2a to 3GPP access with GTP based S5/S8

For this scenario, firstly, the UE initiates the dedicated bearer request procedure which can be referred to section 5.4.5 in TS 23.401, after that the hPCRF will initiate the resource release procedure which can be referred to section 6.6.1 in TS23.402.
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Figure 7.2.2.x.2 IP flow mobility from trusted non-3GPP access with PMIP based S2a to 3GPP access with GTP based S5/S8
1. The UE is simultaneously connected to the same PDN via both a 3GPP and a non-3GPP access network. The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access.
2. The UE decides to move some IP flows from non-3GPP access to 3GPP access, and optionally decides to deactivate some IP flows from the non-3GPP system. The UE sends a Request Bearer Resource Modification to the MME and then MME sends the same message to S-GW to request the dedicated bearer allocation to move the IP flow(s) from non-3GPP access network to 3GPP access.
3. The S-GW sends Request Bearer Resource Modification to the P-GW.
4. The PDN GW interacts with PCRF to trigger the appropriate PCC decision.The PCRF checks whether the UE applied service exists in the non-3GPP access or not. If the UE applied service exists in the non-3GPP access, and the PCRF allows the movement of this service from non-3GPP access to 3GPP access, then the PCRF triggers dedicated bearer establishment in 3GPP access and the dedicated bearer deactivation in non-3GPP access. The PCRF also needs to perform the bearer deactivation for IP flows the UE requested to delete.
5. The P-GW sends Create Dedicated Bearer Request to the S-GW to trigger the 3GPP access network to allocate the resource for the new service.
6. Dedicated Bearer Activation Procedure is initiated, which can be referred to Steps 3-10 of TS 23.401, section 5.4.1.
7. The PCRF sends a Gateway Control and QoS Policy Rules Provision to the non-3GPP access network to trigger the dedicated bearer deactivation for the service that moved to 3GPP access and optionally the service which the UE decided to delete as step 2.
8. An IP-CAN specific resource release procedure is triggered by the enforcement of the received policy rules.
Optionally,if all the services has been moved away or deleted in the non-3GPP access network, the UE will initiate the Multiple access removal procedure in non-3GPP access network which can be referred to UE-initiated PDN disconnection Procedure TS 23.402, section 6.5.2.
9. The non-3GPP GW indicates to the PCRF whether the requested QoS Policy Rules Provision could be enforced or not and thus completing the GW Control and QoS Rules Provision procedure started in step 7.
7.2.2.x.3 IP flow mobility from trusted non-3GPP access with PMIP based S2a to 3GPP access with PMIP based S5/S8

For this scenario, firstly, the UE initiates the dedicated bearer request procedure which can be referred to section 5.5 in TS 23.402, after that the hPCRF will initiate the resource release procedure which can be referred to section 6.6.1 in TS23.402. Also resource release procedure in the trusted non-3GPP access can be initiated by UE, which can be referred to section 6.7.1 in TS23.402.
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Figure 7.2.2.x.3 IP flow mobility from trusted non-3GPP access with PMIP based S2a to 3GPP access with PMIP based S5/S8
10. The UE is simultaneously connected to the same PDN via both a 3GPP and a non-3GPP access network. The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access.
11. The UE decides to move some IP flows from non-3GPP access to 3GPP access, and optionally decides to deactivate some IP flows from the non-3GPP system. The UE sends a Request Bearer Resource Modification to the MME and then MME sends the same message to S-GW to request the dedicated bearer allocation to move the IP flow(s) from non-3GPP access network to 3GPP access.
12. The Serving GW initiates the Gateway Control and QoS Policy Rules Request Procedure as specified in TS 23.203 [xx]. If the request is accepted, both the Dedicated Bearer Activation Procedure and Dedicated Bearer Deactivation Procedure are invoked. The PCRF checks whether the UE applied service exists in the non-3GPP access or not. If the UE applied service exists in the non-3GPP access, and the PCRF allows the movement of this service from non-3GPP access to 3GPP access, then the PCRF triggers dedicated bearer establishment in 3GPP access and the dedicated bearer deactivation in non-3GPP access. The PCRF also needs to perform the bearer deactivation for IP flows the UE requested to delete.
13. Dedicated Bearer Activation Procedure is initiated, which can be referred to Steps A-B.2 of TS 23.402, section 5.4.1.
14. The PCRF sends a Gateway Control and QoS Policy Rules Provision to the non-3GPP access network to trigger the dedicated bearer deactivation for the service that moved to 3GPP access and optionally the service which the UE decided to delete as step 2.
15. An IP-CAN specific resource release procedure is triggered by the enforcement of the received policy rules.
Optionally,if all the services has been moved away or deleted in the non-3GPP access network, the UE will initiate the Multiple access removal procedure in non-3GPP access network which can be referred to UE-initiated PDN disconnection Procedure TS 23.402, section 6.5.2.
16. The non-3GPP GW indicates to the PCRF whether the requested QoS Policy Rules Provision could be enforced or not and thus completing the GW Control and QoS Rules Provision procedure started in step 5.

7.2.2.x.4 IP flow mobility from 3GPP access to non-3GPP access with PMIP based S2a

For this scenario, firstly, the UE initiates the dedicated bearer request procedure which can be referred to section 6.7.1 in TS 23.402, after that the P-GW(GTP) or the hPCRF(PMIP) will initiate the resource release procedure which can be referred to section 5.4.3 in TS23.401 and section 5.4.5.1 in TS23.402. Also resource release procedure in the 3GPP access can be initiated by UE, which can be referred to section 5.4.5 in TS23.401(GTP) and section 5.5 in TS23.402(PMIP).
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Figure 7.2.2.x.4 IP flow mobility from 3GPP access to non-3GPP access with PMIP based S2a
17. The UE is simultaneously connected to the same PDN via both a 3GPP and a non-3GPP access network. The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access.
18. The UE decides to move some IP flows from 3GPP access to non-3GPP access, and optionally decides to deactivate some IP flows from the 3GPP system. The UE initiates the non-3GPP specific Bearer Resource Modification procedure to move the IP flow(s) from 3GPP access network to non-3GPP access.
19. The non-3GPP GW initiates the Gateway Control and QoS Policy Rules Request Procedure as specified in TS 23.203 [xx]. If the request is accepted, both the Dedicated Bearer Activation Procedure and Dedicated Bearer Deactivation Procedure are invoked. The PCRF checks whether the UE applied service exists in the 3GPP access or not. If the UE applied service exists in the 3GPP access, and the PCRF allows the movement of this service from 3GPP access to non-3GPP access, then the PCRF triggers dedicated bearer establishment in non-3GPP access and the dedicated bearer deactivation in 3GPP access. The PCRF also needs to perform the bearer deactivation for IP flows the UE requested to delete.
20. Dedicated Resource Request Procedure can be referred to Network-initiated dynamic policy control procedure in Trusted Non-3GPP IP Access for S2a in section 6.6.1, TS 23.402.
21. The PCRF sends a Gateway Control and QoS Policy Rules Provision to S-GW to trigger the dedicated bearer deactivation for the service that moved to non-3GPP access and the service which the UE decided to delete.
22. Dedicated Bearer Deactivation Procedure are described in TS 23.401 [4], clauses 5.4.{1, 2.1, 3, 4.1}.
Optionally, if all the services has been moved away or deleted in the 3GPP access network, the UE will initiate the Multiple access removal procedure in 3GPP access network which can be referred to UE, MME or S‑GW initiated PDN Disconnection TS 23.402, section 5.6.2.1
23. The S-GW indicates to the PCRF whether the requested QoS Policy Rules Provision could be enforced or not and thus completing the GW Control and QoS Rules Provision procedure started in step 5.
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