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Introduction

This contribution proposes to include three different procedures for IP flow mobility based on PMIPv6 to the TR 23.861.
Proposal

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

7.2.1
Solution A: Routeing filters in PMIPv6

This solution is based on the same principles of solution A for DSMIPv6 but PMIPv6 is used instead of DSMIPv6 as mobility protocol.

Due to the different nature of the PMIPv6 protocol, the routeing filters are provided in the following way:

-
via access specific signalling used to perform attach and PDN connectivity in 3GPP and non-3GPP accesses from the UE to the SGW/AGW

-
via PMIPv6 signalling from the SGW/AGW and the PDN GW.
Editor's Note:
It is FFS if enhancements to PMIPv6 signaling is needed to include the routeing filters or if PCO can be used.

7.2.1.2
Addition of one access to the PDN connection
In this scenario, the UE is attached to one access, subsequently attaches to a second access and starts using both accesses for the same PDN connection. As a result the UE is simultaneously connected via both accesses and a set of IP flows are routed through one access while the remaining IP flows are routed through the other access. 
Non-roaming, home routed roaming and Local Breakout cases are supported by this procedure. The AAA proxy and vPCRF are only used in the case of home routed roaming and Local Breakout. In non-roaming scenarios, the AAA proxy and vPCRF are not involved.

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC. 
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Figure 7.2.1.2-1: Addition of one access to the PDN connection
1. The UE is attached to the 3GPP access and is connected to an PDN connection.
2. The UE discovers the trusted non-3GPP IP access system and determines to transfer some IP flows from the currently used 3GPP Access to the discovered trusted non-3GPP IP access system. The UE performs access authentication and authorization in the non-3GPP access system as defined in 3GPP TS 23.402 [2]. As part of this procedure the AAA server provides the PDN GW identities to the trusted non-3GPP access system as defined in 3GPP TS 23.402 [2].
3. After successful authentication and authorization, the L3 attach procedure for a specific APN is triggered. In this step, the UE indicates the routing filters for which the IP packets should be via the non-3GPP access. This information is signalled to the non-3GPP access. 

Editor's Note: How this information is actually signalled from the UE to the access network is FFS.

4. The Trusted Non-3GPP IP Access initiates a Gateway Control Session Establishment Procedure with the PCRF as specified in TS 23.203 [7].
5. Editor's Note: It is FFS whether QoS rules are downloaded to the non-3GPP access at this point. 

6. The entity in the Trusted non-3GPP IP Access acting as a MAG sends a Proxy Binding Update message to the PDN GW as defined in 3GPP TS 23.402 [2]. In addition the Proxy Binding Update indicates the routing filters provided by the UE.
7. The PDN GW sends an IP-CAN session modification request to the PCRF. In this request, the PDN GW provides the updated routing rules to the PCRF. The PCRF stores the mapping between each SDF and its routing address.
8. Based on the IP-CAN session modification, the PCRF ensures that the relevant QoS rules are installed in the correct BBERFs. This is done by a GW control session and QoS rules provision procedure as specified in 3GPP TS 23.203 [7]. This step may include update of the QoS rules both in the non 3GPP and 3GPP (if any) BBERF.
9. The PDN GW responds with a PMIP Binding Acknowledgement message to the Trusted Non-3GPP IP Access. 

10. L3 attach procedure is completed. The IP address assigned to the UE by the PDN-GW is conveyed to the UE and the indication that the routing filters have been installed at the PDN GW is provided.

The above flow describes the case where the UE is already attached to a 3GPP access and then performs the attach procedure to a Trusted non-3GPP access. In the case the UE is attached to a 3GPP access and connects to an untrusted non-3GPP access or is attached to a non-3GPP access and then attaches to a 3GPP access, the procedure is conceptually the same. 

Editor's Note: In the case the UE attaches to 3GPP access as the second access, it is FFS how the routing rules are provided, if in PCO or in actual extensions to NAS and PMIPv6 signaling or using any other mechanism. From this point of view the impacts to the MME and SGW are FFS.

7.2.1.3
IP flow mobility
In this scenario, an IP flow is moved from one access to another access. Figure 7.2.1.3-1 shows the case where one IP flow is added to the Trusted non-3GPP IP access. This can be either a new IP flow or an IP flow which was formerly routed through the 3GPP access.
The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC. 
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Figure 7.2.1.3-1 IP Flow Mobility

1. The UE is simultaneously connected to a 3GPP and a non-3GPP access based on the procedures described in subclause 7.2.1.2 The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access.

2. The UE sends an IP flow mobility trigger to the entity acting as a MAG in the non-3GPP access including some routing rules. The IP flows request that the IP flow(s) included in the request is routed through the non-3GPP access. 

3. Editor's Note: It is FFS how the IP flow mobility trigger and the routing rules are provided to the MAG. Possible solutions include or access specific signaling. 

4. The MAG in the non-3GPP access sends a Proxy Binding Update to the PDN GW including the routing rules provided by the UE.

Editor's Note: It is FFS how the routing rules are provided in PMIPv6, whether in PCO or in actual extensions to PMIPv6 signalling. 

5. The PDN GW sends an IP-CAN session modification request to the PCRF. In this request the PDN GW indicates how the mapping between SDFs and the accesses has changed.
6. The PDN GW sends an IP-CAN session modification request to the PCRF. In this request the PDN GW provides the updated routing  rules to PCRF. The PCRF stores the updated mapping between routing addresses and SDFs.

7. The PDN GW sends a Proxy Binding Acknowledgment to indicate that the request has been accepted.
8. The MAG sends an acknowledgement to the UE to indicate that the routing filters request has been accepted.
1. Editor's Note: It is FFS how the IP flow mobility acknowledge is provided to the UE.
Editor's Note: in the case the UE requests to move an IP flow to the 3GPP access, it is FFS how the routing rules request is provided. Possible approaches include Router Solicitation, extensions of existing NAS messages or new NAS messages and PCO extensions. From this point of view the impacts to the MME and SGW are FFS.

Editor's Note: In the case the UE requests to move an IP flow to an untrusted non-3GPP access, IKEv2 is used to provide the routing rules. The necessary extensions to IKEv2 are FFS.

7.2.1.4
Detaching from an Access
In this scenario, the UE moves all the IP flows associated with one access to another access and disconnects from the one access (due to loss of coverage or by an explicit detach). 

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC.
The below flow shows the case when the UE disconnects from the non-3GPP access and remains connected only to the 3GPP access. 
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Figure 7.2.1.4-1 Detaching from an Access
The UE is simultaneously connected to a 3GPP and a non-3GPP access based on the procedures described in subclause 7.2.1.2 The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access. UE detects a condition triggering disconnection from the non-3GPP access.

If the UE is connected to multiple PDN connections via the access being detached, the steps 2 to 6 will be performed for each PDN connection.
1. The triggers either detach or disconnection from a specific PDN by an access technology specific procedure.

2. The Trusted Non-3GPP Access Network initiates the Gateway Control Session Termination Procedure with the PCRF as specified in TS 23.203 [7]. 

3. The MAG sends a Proxy Binding Update to the PDN GW with lifetime set to 0 indicating the de-registration. 

4. The PDN GW performs an IP-CAN session modification procedure with the PCRF. In this modification procedure the PDN GW indicates that a single access is used for all the SDFs.
5. Based on the IP-CAN session modification, the PCRF ensures that the relevant QoS rules are installed in the BBERF. This is done by a GW control session and QoS rules provision procedure as specified in 3GPP TS 23.203 [7]. 
6. The PDN GW updates the routing information and sends a Proxy Binding Acknowledgement to the MAG.
* * * Next Change * * * *
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4. IP-CAN Session Modification Procedure
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4. IP-CAN Session Modification Procedure
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