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1. Introduction

This contribution proposes text for inclusion in TS 24.304 ("Mobility management based on Mobile IPv4; User Equipment (UE) to Foreign Agent interface; Stage 3") to address MIPv4 multiple PDN connectivity. The text proposed in this contribution is based on the procedures described within TS 23.402 v8.2.0.
2. Reason for Change

Currently, no text exists with TS 24.304 regarding MIPv4 multiple PDN connectivity. Alignment with with the SA2 specification (TS 23.402) is needed.

3. Changes from Original Tdoc (C1-082312)

· Correction of reference title and addition of editor's note indicating its status as a reference

· Changed the phrase "described in 5.1.2.2" to "described in subclause 5.1.2.2" within subclause 5.2.2.
3. Proposal

TS 23.402 (Architecture enhancements for non-3GPP accesses) subclause 6.8.2 describes the use of the service selection extension defined in IETF Internet-Draft, draft-korhonen-mip4-service as a means of identifying connection to an additional PDN within the MIPv4 Registration Request message.
It is proposed to agree the following changes to 3GPP TS 24.304 v0.4.0

* * * First Change * * * *
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4
General 

4.1
Mobility management based on FACoA

Editor’s note: This subclause will contain some general principles about mobility management based on MIPv4 FACoA
4.2
Identities

In order to support MIPv4 FA mode mobility management with the EPC, the user identification shall take the form of an NAI as described in 3GPP TS 23.003 [4] and shall be used by the network and mobile clients. The username part of NAI shall be based on IMSI.
Editors note: The particular type of NAI (e.g., root NAI, decorated NAI, etc.) is FFS.
4.3
Multiple PDN connectivity


Following the establishment of a mobility binding to an initial PDN, the UE can request the establishment of a mobility binding with an additional PDN by including the APN of the desired PDN within a Service Selection extension defined in draft-korhonen-mip4-service [x]. The Service Selection extension is included within the Registration Request message defined in draft-ietf-mip4-rfc3344bis [2]. The UE can repeat the process of sending a Registration Request message with a Service Selection extension to establish connectivity with additional PDNs.
* * * Next Change * * * *

5.1.2
UE procedures

5.1.2.1
Agent discovery

Editor’s note: This subclause will contain the UE procedures for Agent Solicitation and handling of Agent Advertisements.

When the UE has attached to the non-3GPP access network, it may send a Mobile IPv4 Agent Solicitation as specified in draft-ietf-mip4-rfc3344bis [2].
5.1.2.2
FACoA registration

Editor's note: This subclause will contain the UE procedures for formulating Registration Requests and handling Registration Replies.

Upon first receiving a Mobile IPv4 Agent Advertisement message from a foreign agent or detecting a reboot of the foreign agent through inspection of the Agent Advertisement message sequence number, the UE shall select one care-of address included in the Mobility Agent Advertisement Extension and shall send a Registration Request (RRQ) to the foreign agent as specified in draft-ietf-mip4-rfc3344bis [2] with the care-of address included in the Care-of Address field of the RRQ message. The source address shall be the unspecified address (i.e. 0.0.0.0). The Home Address field shall include the unspecified address. Bits S (simultaneous binding) and D (decapsulation by mobile node) shall be cleared, while bit T (reverse tunneling) shall be set to request reverse tunnelling. The UE shall also include the NAI extension as specified in IETF RFC 2794 [5].

If the UE already knows the IP address of the home agent (e.g. when the home agent address is pre-configured) the UE shall include that IP address in the Home Agent field. 

If the UE does not know the IP address of the home agent, it shall include the unspecified address in the Home Agent field.
If the UE has established a mobility binding with a given PDN and connection to an additional PDN is desired, the UE shall include the APN of the desired PDN within a Service Selection extension as defined in draft-korhonen-mip4-service [x] within an RRQ as described in draft-ietf-mip4-rfc3344bis [2].
If the UE is registered on a trusted non-3GPP access network and maintenance of its registered mobility binding is desired, it shall re-register before the expiration of the lifetime of the registration as specified in draft-ietf-mip4-rfc3344bis [2]. If the UE has established connectivity to multiple PDNs, the UE shall re-register all mobility bindings.
Editor's note: It is FFS how the RRQ is authenticated and which extensions shall be included by the UE.

When the UE receives a Registration Reply (RRP) from the foreign agent, it shall perform the validity checks and process the message as specified in draft-ietf-mip4-rfc3344bis [2]. After receiving a successful RRP, the UE shall store the home agent address and the home address and may send data using the home address.
* * * Next Change * * * *

5.2
FACoA handover

Editor’s note: This subclause will contain the UE and FA procedures for MIPv4 FACoA handover occurring over the S2a reference point. 
5.2.1
General

A MIPv4 handover occurs when the UE changes access between trusted non-3GPP accesses. A change in the local point of attachment will trigger a MIPv4 handover procedure. In this case the UE has already an established binding at the home agent, and the handover procedure will update the care-of address (FA IP address) of its binding.
5.2.2
UE procedures

The UE may detect a movement, based on the ICMP Lifetime field of the router advertisements: if the lifetime of an agent advertisement has expired, and the UE has not received another Agent Advertisement message from the same FA, then the UE can consider itself having moved.

Another method for the UE to discover that it has moved is based on the advertised prefix: a change in the advertised prefix can lead the UE to think that it has moved and to register with the newly advertised prefix. This method is only used when all mobility agents use the prefix length extension in their agent advertisements.

NOTE: the UE can also detect the movement based on an indication from the layer 1 and layer 2.

Upon detecting movement, the UE shall register with the new FA as specified in draft-ietf-mip4-rfc3344bis [2]. If the UE had maintained connectivity to multiple PDNs prior to the handover, the UE shall then update its mobility binding with each additional PDN using the procedure described in subclause 5.1.2.2.
The UE shall include its known home address and the IP address of the home agent within the RRQ.
* * * Next Change * * * *

5.3.2
UE procedures

5.3.2.1
Network-initiated deregistration

Network-initiated deregistration can occur due to an administrative reason or detecting the UE's leaving the trusted non-3GPP access network.  Network-initiated deregistration takes the form of registration revocation as defined in IETF RFC 3543 [7]. The FA or the HA can initiate registration revocation.

The UE can be informed that its mobility binding no longer exists through inspection of the Agent Advertisement sequence number as described in draft-ietf-mip4-rfc3344bis [2].

Upon determining that its mobility binding no longer exists with the FA and HA, the UE shall locally clear its mobility binding.
5.3.2.2
UE-initiated deregistration

Editor's note: This subclause will contain the UE procedures for initiating the deregistration through the use of a MIPv4 Registration Request and handling of the subsequent Registration Reply relayed by the FA.

The UE de-registers from its home agent when it determines that it is back home or as part of a UE-initiated detach from the serving trusted non-3GPP access network. The UE can determine that it is back home through inspection of the H bit and advertised prefix within a received agent advertisement. 
In the case of UE deregistration upon returning home, the UE sends an RRQ with the destination address set to the home agent's address, with a Lifetime field set to 0 to indicate deregistration, and with the care-of address set to the UE's home IP address. The RRQ will be formatted and handled as specified in draft-ietf-mip4-rfc3344bis [2].
In the case of UE deregistration as part of a UE-initiated detach from the serving trusted non-3GPP access network, the UE sends a RRQ with the Destination Address field set to the foreign agent's address, with a Lifetime field set to 0 to indicate deregistration, and with the Care-of Address field set to the FA care-of address previously registered with the home agent. The RRQ will be formatted and handled as specified in draft-ietf-mip4-rfc3344bis [2]. If the UE has established connectivity to multiple PDNs, the UE shall perform this deregistration process for each PDN. The RRQ shall include a Service Selection extension as defined in draft-korhonen-mip4-service [x] denoting the APN of the PDN to be deregistered. 
The UE receives an RRP from the home agent, once the deregistration request is accepted.
* * * End of Changes * * * *
