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Introduction

This contribution proposes to document a IP flow mobility solution to section 7 of TR 23.861 and to include set of principles for the solution.

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 solutions for S2c/H1 (DSMIPv6)

7.1.1
Solution A: Routing filters in DSMIPv6

7.1.1.1 Overview

In Rel-8 EPS and I-WLAN Mobility the granularity of access system connectivity and inter system mobility is per PDN connection basis. To handle IP flow mobility the PDN connectivity (i.e. mobility of IP flows within one single PDN connection) mobility would need to be handled per IP flows. The below table indicates the basic required enhancements:

	
	Rel-8 system
	System with IP Flow mobility

	Inter-system mobility signaling
	Per PDN connection
	Per IP flows within PDN connection

	PCC logic & IP-CAN specific PCC signaling
	Per IP-CAN
	Per IP flows within IP-CAN

	ANDSF Inter System Mobility policies
	Per UE
	Per IP flow classes within UE


NOTE:
Even though the S5/S8 GTP signalling is per bearer basis, the granularity of the intersystem mobility in Rel-8 is per PDN connection basis (i.e. the UE moves always the entire PDN connection when handing over to one access).
This solution is based on enhancing the inter-system mobility signaling in order to carry routing filters. The extensions to DSMIPv6 mobility signaling needed to carry routing filters when the UE is connected to multiple accesses simultaneously are specified in [x1] and [x2] and are applicable to S2c and H1. The PCC interactions are optional and applicable only to S2c. In this solution the functional split between mobility signaling and PCC signaling is kept the same as in release 8:

· Mobility signaling is used to provide routing information for existing IP flows.
· PCC signaling is used to provide SDF level QoS, charging and gating rules to the appropriate gateways based on the current routing of IP flows.

7.1.1.2 DSMIPv6 enhancements

In this solution, when a UE configures different IPv6 global addresses on multiple accesses, it can register these addresses with the PDNGW/HA as CoAs using multiple bindings as specified in [x1]. 
To register multiple bindings, the UE generates a Binding ID (BID) for each CoA and stores the BID in the binding update list. The UE then registers its CoAs by sending a Binding Update (BU) with a Binding Identifier mobility option. The BID is included in the Binding Identifier mobility option.

When the PDNGW/HA receives the BU with a Binding Identifier mobility option, it copies the BID from the mobility option to the corresponding field in the Binding Cache entry. If there is an existing Binding Cache entry for the MN, and if the BID in the BU does not match the one with the existing entry, the HA creates a new Binding Cache entry for the new CoA and BID. 

Based on this extension, a typical Binding Cache in PDNGW/HA according to this specification is shown in Table 1. Note that a BID is only unique for a given HoA, i.e. different mobile nodes can use the same BID value.

	Home Address
	Care-of Address
	Binding ID

	HoA1
	CoA1
	BID1

	HoA1
	CoA2
	BID2

	…
	…
	…


Table 1: Binding Cache in PDNGW/HA supporting multiple CoAs registration

In order to route IP flows through one access, the UE needs to request to store routing filters for that access at the PGW/HA: the UE includes the 'Flow Identification' (FID) mobility option in the BU message as defined in [x2].  
A typical Binding Cache in PDNGW/HA with routing filters is shown in Table 2. Note that a FID is only unique for a given HoA, i.e. different mobile nodes can use the same FID value.

	Home Address
	Care-of Address
	Binding ID
	Flow ID
	Flow Description

	HoA1
	CoA1
	BID1
	FID1, FID2
	Routing filters…

	HoA1
	CoA2
	BID2
	FID3
	…


Table 2: Binding Cache in PDNGW/HA supporting flow bindings

7.1.1.3 PCC Enhancements

Rel-8 PCC is designed to handle a single active access connection for each IP-CAN. PCC enhanced for IP flow mobility must handle multiple simultaneous access connections for a single IP CAN not only during the handover scenarios. The main foreseen changes are:

· Some of the IP-CAN level Gx signaling (e.g. mobility event reports) are enhanced to carry SDF specific information.
· PCRF is enhanced with the logic to associate multiple Gxx sessions with a single Gx session, based on the SDF specific information exchanged over Gx.
This solution assumes that the routing filters provided in the mobility signaling and the PCC rules are consistent.
7.1.1.4 ANDSF enhancements

In Rel-8 the ANDSF is used to provide the UE with two sets of information: 

· Access Network Discovery

· Inter System Mobility policies

Some enhancements are required for the inter system mobility policies so that the operator can control through which access technology IP flows will be routed. 

Editor's Note: It is FFS if IP Flow mobility requires enhancements to the access network discovery (e.g. access network capabilities). 

To enable IP flow level control IP flow class specific inter system mobility policies are introduced. One possible categorization of IP flows for inter system mobility purposes could be based on the QCI. For example one inter system mobility policy could be applicable for IP flows associated with QCI 1 & 2 (conversational speech or video), while another inter system mobility policy could be applicable to IP flows with other QCI values. 

7.2
IP flow mobility solutions for S2a (PMIPv6)

7.2.1
Solution A: Routing 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 routing filters are provided in the following way:

· via access specific signaling used to perform attach and PDN connectivity in 3GPP and non-3GPP accesses from the UE to the SGW/AGW
· via PMIPv6 signaling from the SGW/AGW and the PDN GW.
Editor's Note: it is FFS if enhancements to PMIPv6 signaling is needed to include the routing filters or if PCO can be used.
* * * Second Change * * * *
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