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Introduction

This contribution proposes to include three different procedures for IP flow mobility based on DSMIPv6 to the TR 23.861. The procedures are based on the principles introduced in S2-090018.
Proposal

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

7
Solutions for multi access PDN connectivity and IP flow mobility

Editor’s Note: This subclause will describe the proposed solutions for the use cases identified in subclause 4.

7.1
IP Flow Mobility

7.1.1 Solution Principles

7.1.2 Flows for S2c and H1 

7.1.2.1 General
The flows in this subclause are based on the flows specified in 3GPP TS 23.402 [2]. The diagrams point to the sections of 3GPP TS 23.402 for the steps which do not require any changes for IP flow mobility functionality. The flows are applicable also to the I-WLAN mobility architecture: in this case the PCC interactions are not implemented and the role of the PDN GW is performed by the Home Agent.

7.1.2.2 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 with multiple registrations 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. These steps are never present when the solution is applied to I-WLAN mobility architecture as per 3GPP TS 23.327 [3].
The below signaling flow shows in particular the case where the UE is first connected to a 3GPP access which is configured as Home Link, and subsequently connects via a non-3GPP access using DSMIPv6.
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Figure 7.1.2.2-1: Addition of one access to the PDN connection
1. The UE performs an attach procedure to the 3GPP access as defined in 3GPP TS 23.401, section 5.3.2 [x5]. The UE may start exchanging data through the 3GPP access.

2. The UE discovers a non-3GPP access and performs the attach procedure as per 3GPP TS 23.402, section 8.4.2 [2]. 
3. The UE sends a DSMIPv6 Binding Update (HoA, CoA, Lifetime, BID, FID, flow description) message to the PDN GW as specified in draft-ietf-mip6-nemo-v4traversal [x1], draft-ietf-monami6-multiplecoa [x2] and draft-ietf-mext-flow-binding [x3]. This DSMIPv6 Binding Update also contains an indication which indicates that the binding for 3GPP access is also used and not removed and also the BID options which identify that one binding is associated with the 3GPP access and the other with the non-3GPP access. The UE requests to associate IP flows with each BID by including one or more FID options. 
4. The PDN GW sends an IP-CAN session modification request to the PCRF. In this request, the PDN GW indicates that one CoA and one HoA are used for data routing and indicates which SDFs are associated with which IP address.
5. The PDN GW sends a Binding Acknowledgment (Lifetime, HoA, CoA, BID, FID) as specified in draft-ietf-mip6-nemo-v4traversal [x1], draft-ietf-monami6-multiplecoa [x2] and draft-ietf-mext-flow-binding [x3], to indicate that the request of the UE has been accepted.
6. 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 [x4]. This step may include update of the QoS rules both in the non 3GPP and 3GPP (if any) BBERF.

NOTE 1:
In case of multiple PDN connections, steps 3-6 are repeated for each involved PDN connection.
7.1.2.3 IP flow mobility
In this scenario, an IP flow is moved from one access to another access. 

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC. These steps are never present when the solution is applied to I-WLAN mobility architecture as per 3GPP TS 23.327 [3].
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Figure 7.1.2.3-1 IP Flow Mobility

7. The UE is simultaneously connected to a 3GPP and a non-3GPP access based on the procedures described in subclause 7.1.2.2. The UE is exchanging some IP flows (identified by a set of FIDs) through the 3GPP access (identified by a BID) and some other IP flows (identified by another set of FIDs) through the non-3GPP access (identified by another BID).
8. The UE sends a Binding Update (HoA, BID, FID) to the PDN GW to request to route the IP flow (identified by the included FID) through one particular access (identified by the included BID). If the IP flow is not yet registered at PDNGW the UE includes also the IP flow description. 

9. 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 routing IP addresses has changed.

10. The PDN GW sends a Binding Acknowledgment (Lifetime, HoA, BID, FID) as specified in draft-ietf-mip6-nemo-v4traversal [x1], draft-ietf-monami6-multiplecoa [x2] and draft-ietf-mext-flow-binding [x3], to indicate that the request of the UE has been accepted.
11. 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 [x4]. This step may include update of the QoS rules both in the non 3GPP BBERF and 3GPP (if any) BBERF.

NOTE 1:
In case of multiple PDN connections, steps 2-5 are repeated for each involved PDN connection.
7.1.2.4 Removal of one access from the PDN connection
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 procedure is generic and can be applicable to any number of accesses; in this scenario only two accesses are considered. 

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC. These steps are never present when the solution is applied to I-WLAN mobility architecture as per 3GPP TS 23.327 [3].
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 7.1.2.4-1 removal of one access from the PDN connection

The UE is simultaneously connected to a 3GPP and a non-3GPP accesses based on the procedures described in subclause 7.1.2.2. 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.

12. The UE sends a Binding Update (HoA, CoA, BID) to the PDN GW to update the CoA for the BID previously associated with the non-3GPP access. As the 3GPP is the home link, the CoA included in the Binding Update is set to the HoA. With this Binding Update the UE requests also to automatically move all IP flows associated with the non-3GPP access to the 3GPP access. 
NOTE 1:
In case the 3GPP is the home link, the UE may also send a de-registration Binding Update. If this is done, the UE needs to perform the whole BID and FID registrations from scratch as soon as it connects to a new non-3GPP access again.

13. The PDN GW performs an IP-CAN session modification procedure with the PCRF. In this modification procedure the PDN GW indicates that a single IP address is used for all the SDFs.

14. The PDN GW updates the Binding Cache and the routing information and sends a Binding Acknowledgement (HoA, CoA, BID, Lifetime) to the UE. As a result the PDN GW has two bindings which both point to the HoA.

15. 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 [x4]. This step may include removal of the QoS rules in the non 3GPP and update of the QoS rules in the 3GPP BBERF (if any).

NOTE 2:
In case of multiple PDN connections, steps 1-4 are repeated for each involved PDN connection.

16. If not already disconnected, the UE disconnects from the non-3GPP access either due to loss of coverage or as an explicit operation (e.g. non-3GPP interface is turned off). The detailed procedures of the disconnection from the non-3GPP access are access specific and outside the scope of 3GPP.

* * * Next Change * * * *
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4. IP-CAN Session Modification Procedure
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1. 3GPP Attach as defined in TS 23.401, section 5.3.2
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2. Steps 2-6 of Trusted non-3GPP attach as defined in TS 23.402, section 8.4.2
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3. IP-CAN Session Modification Procedure
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1. UE is connected simultaneously to 3GPP and non 3GPP accesses and multiple bindings and multiple IP flows are registered at the PDN GW/HA
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5. GW control session and QoS rules provision procedure







5. GW control session and QoS rules provision procedure
















