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Introduction

This contribution proposes the general concepts for multi access and IP flows mobility in section 7 for the MAPIM. 
Registration of Multiple IP Addresses
In 3GPP–I-WLAN and 3GPP–Non-3GPP (EPS) mobility architectures, the UE contains a DSMIPv6 (Dual Stack Mobile IPv6) Client to enable the DSMIPv6 based signalling and user data transfer towards the Home Agent (HA)/PDNGW. The HA communicates with the UE and exchanges DSMIPv6 related signalling to keep track of the access network the UE is recently camping on.
According to the current MIPv6 specification a mobile node (MN) may have several care-of addresses (CoAs), but only one, called the Primary CoA, that can be registered with its HA and the correspondent nodes (CNs). Due to this limitation, when an MN with multiple interfaces uses MIPv6 for mobility management, it cannot use its multiple interfaces to send and receive packets while taking advantage of session continuity provided by MIPv6. 

In order to overcome the above limitation, IETF has already proposed a DSMIPv6 extension [draft-ietf-monami6-multiplecoa]. This solution can be utilized to enhance the H1/S2c reference points in 3GPP–I-WLAN and 3GPP–Non-3GPP (EPS) mobility architectures so that they can support multiple CoAs registration and handle parallel connectivity (i.e. multi-homing). 

Association of Multiple IP Flows
In order to facilitate IP flow mobility in 2G/3G–I-WLAN and 3GPP–Non-3GPP (EPS) mobility architectures, multiple CoAs registration is not enough. It is also required to associate one or multiple flows to a registered IP address (i.e. CoA), identify individual flows and include individual flow descriptions (i.e. a set of instructions that describes a flow). Thanks to another IETF extension to DSMIPv6 [draft-ietf-mext-flow-binding] this flow-level granularity (i.e. flow bindings) has become possible. This solution can be utilized to enhance the H1/S2c reference points in 3GPP–I-WLAN and 3GPP–Non-3GPP (EPS) mobility architectures so that they support flow bindings. The solution is briefly described below:

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
General concepts for Registration of Multiple IP Addresses

In this solution, if an MN configures several IPv6 global addresses on one or more of its interfaces, it can register these addresses with its HA as CoAs. If the MN wants to register multiple bindings, it generates a Binding ID (BID) number for each CoA and store the BID in the binding update list. An MN can manipulate each binding independently by using the BIDs. The MN then registers its CoAs by sending a Binding Update (BU) with a Binding Identifier mobility option, newly introduced by the solution. The BID is included in the Binding Identifier mobility option.

When the 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. The MN can register multiple CoAs either independently in individual BUs or multiple at once in a single BU (bulk registration).

If the MN wishes to register its binding with a CN, as usual it performs Return Routability operations [26]. The MN may use the same BID that it used with the HA for a particular CoA. For protocol simplicity, bulk registration to CNs is not supported. This is because the Return Routability mechanism cannot be easily extended to verify multiple CoAs stored in a single BU.

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 and CoA pair, 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

When the MN returns home by attaching to the home link through one of its interfaces, it may use any one of the following interface configurations:

i. Use only the interface with which it is attached to the home link – Deregisters all bindings with the HA, but may continue registering bindings for interface(s) attached to visited link(s) to the CN.

ii. Use only interface(s) attached to the visited link(s) – All bindings with HA may be actively deleted before shutting down the home link, or they may be automatically deleted when their lifetime expires.

iii. Simultaneous home and visited link operation – The HA intercepts all the packets destined for the MN even when the MN is attached to the home link through one of its interfaces.

7.2
General concepts for association of Multiple IP Flows 

This specification introduces the new 'Flow Identification' mobility option, which is included in the BU message. Using the 'Flow Identification' option, a MN can bind one or more flows to a CoA while maintaining the reception of other flows on another CoA. Hence, this specification allows a MN binding a particular flow to a CoA without affecting other flows using the same HoA, i.e. supports multi-homing. Requesting the flow binding can be decided based on local policies within the MN and based on the link characteristics and the types of applications running at the time. The Flow Identification option can be associated with any BU, whether it is sent to a CN or HA.
The solution extends MIPv6 basic support to allow it to specify policies associated with each binding and even to each flow. A policy can contain a rules for a special treatment of a particular flow, e.g. QoS, etc. In this solution, a flow is defined as one or more connections that are identified by a Flow Identifier (FID). A single connection is typically identified by the source and destination IP addresses, transport protocol number and the source and destination port numbers. 

A typical Binding Cache in PDNGW/HA according to this specification is shown in Table 2. Note that An 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
	Policies, QoS, …

	HoA1
	CoA2
	BID2
	FID3
	…

	…
	…
	…
	…
	…


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


