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*** BEGIN CHANGE 1 ***
4.7.2
IP Address Allocation in Trusted Non-3GPP IP Access using PMIPv6 on S2a

IP address is allocated to the UE when connectivity to new PDN is initiated. The IP address can be provided by either PDN GW or external PDN. Access GW in trusted non-3GPP access system is responsible for delivering the IP address to the UE. Based on the signaling between the UE and the non-3GPP IP access system the UE should be able to know the connected PDN identity (APN). This enables the UE to uniquely associate each allocated IP address with the PDN from where it was allocated.

The trusted non-3GPP Access shall support at least one of the following functionalities in order to successfully allocate IP address to the UE in the EPC:

-
Support of DHCPv4 relay agent functionality for IPv4 parameter configuration and IP address allocation as specified in RFC 2131 [28] and RFC 4039 [29] and described in clause 4.7.1 for the Serving GW. This functionality is used to support DHCPv4 based IPv4 address allocation mechanism in the UE. For this case the following applies:

-
At initial attach or handover attach, if the PDN type is IPv4 only, the trusted non-3GPP IP Access shall request IPv4 address in the Proxy Binding Update. The Protocol Configuration Options in the Proxy Binding Update includes the Address Allocation Preference to indicate that deferred IPv4 address allocation was requested by the UE. In the same way as it is defined in clause 4.7.1, the IPv4 address is assigned by the PDN GW during the initial attach procedure and the IPv4 address is returned in the Proxy Binding Acknowledgement. A deferred IPv4 address allocation indicator is included in the Proxy Binding Acknowledgement to indicate that IPv4 address allocation using DHCPv4 is allowed. The MAG shall not deliver the assigned IPv4 address to the UE before the DHCPv4 address allocation. After the PMIPv6 tunnel is set up between the trusted non-3GPP Access and the PDN GW, the trusted non-3GPP Access may relay the DHCPv4 messages between the UE and the PDN GW for IPv4 parameter configuration and IPv4 address allocation as specified for the Serving GW in figure 4.7.1-1.
-
At initial attach and handover attach, if the PDN type is IPv4v6 and deferred IPv4 address allocation is used, the trusted non-3GPP IP Access shall request both IPv6 network prefix and IPv4 address in the Proxy Binding Update. The Protocol Configuration Options in the Proxy Binding Update includes the Address Allocation Preference to indicate that deferred IPv4 address allocation was requested by the UE. In the same way as it is defined in clause 4.7.1, if deferred IPv4 address allocation is allowed, no IPv4 address is assigned by the PDN GW during the initial attach procedure, only IPv6 network prefix is returned in the Proxy Binding Acknowledgement. A deferred IPv4 address allocation indicator is included in the Proxy Binding Acknowledgement to indicate that IPv4 address allocation using DHCPv4 is allowed. After the PMIPv6 tunnel is set up between the Trusted Non-3GPP IP Access and the PDN GW, when the UE requests the IPv4 address via DHCPv4, the trusted non-3GPP Access and PDN GW perform steps 2 and 3 in Figure 4.7.1-1, and then the non-3GPP Access may relay the DHCPv4 messages between the UE and the PDN GW for IPv4 parameter configuration and IPv4 address allocation as specified in figure 4.7.1-1.

-
Any time after the UE releases the IPv4 address using DHCPv4 or IPv4 address lease time expires, and if the PDN Type is IPv4, the PDN GW initiates "PDN-GW-initiated PDN-disconnection" procedure for the given PDN connection. The same IPv4 address shall not be allocated to another UE immediately.

-
Any time after the UE releases the IPv4 address using DHCPv4 or IPv4 address lease time expires, and if the PDN Type is IPv4v6, the PDN GW initiates the "PDN GW initiated IPv4 address Delete Procedure" procedure to delete the IPv4 address from the PDN connection and from bearer contexts. The same IP address shall not be allocated to another UE immediately.

-
Support of DHCPv4 server functionality for IPv4 parameter configuration and IP address allocation as specified in RFC 2131 [28] and RFC 4039 [29]. This functionality is used to support DHCPv4 based IPv4 address allocation mechanism in the UE. For this case the following applies:

-
At initial attach and handover attach, if the PDN type is IPv4v6 and deferred IPv4 address allocation is used, the trusted non-3GPP IP Access shall request both IPv6 network prefix and IPv4 address in the Proxy Binding Update. The Protocol Configuration Options in the Proxy Binding Update includes the Address Allocation Preference to indicate that deferred IPv4 address allocation was requested by the UE. In the same way as it is defined in clause 4.7.1, if deferred IPv4 address allocation is allowed, no IPv4 address is assigned by the PDN GW during the initial attach procedure, only IPv6 network prefix and a deferred IPv4 address allocation indicator are returned in the Proxy Binding Acknowledgement.  After the PMIPv6 tunnel is set up between the Trusted Non-3GPP IP Access and the PDN GW, when the UE requests the IPv4 address via DHCPv4, the MAG in Trusted Non-3GPP IP Access requests the IPv4 address for the UE from the PDN GW via PMIPv6 signalling as it is described in Figure 4.7.2-1.

NOTE 1:
At initial attach and handover attach, if the PDN type is IPv4, the trusted non-3GPP IP Access requests IPv4 address in the Proxy Binding Update and the PDN GW returns an IPv4 address in the Proxy Binding Acknowledgement. In this case the PDN GW is not aware of how and when the IPv4 address is delivered to the UE.

-
Any time after the UE releases the IPv4 address using DHCPv4 or IPv4 address lease time expires, and if the PDN Type is IPv4, the trusted non-3GPP access system will initiate "Trusted Non-3GPP IP Access requested PDN Disconnection Procedure with PMIPv6" procedure for the given PDN connection. The same IP address shall not be allocated to another UE immediately.

-
Any time after the UE releases the IPv4 address using DHCPv4 or IPv4 address lease time expires, and if the PDN Type is IPv4v6, the non-3GPP access may initiate "Non-3GPP access initiated IPv4 address Delete Procedure" procedure to delete the IPv4 address from the PDN connection and bearer contexts. The same IP address shall not be allocated to another UE immediately.

-
Support of DHCPv6 (relay agent or server) functionality for IPv6 parameter configuration as specified in RFC 3736 [30]. This functionality is required to support DHCPv6 based parameter configuration mechanism in the UE.

-
Support of prefix advertisement for IPv6 prefix received from PDN GW in PMIPv6 Proxy Binding Acknowledgement.

-
Support for IPv4 Address allocation that is received from PDN GW from PMIPv6 Proxy Binding Acknowledgement using access specific mechanisms.

NOTE 2:
Configuration parameters are received from the PDN GW by using DHCPv4/v6 (the non-3GPP Access GW acting as DHCPv4/v6 client or relay towards the PDN GW) or PMIPv6 PCO in the PBA message.

NOTE 3:
When DHCPv4/v6 is used between the non-3GPP Access GW and PDN GW, the DHCPv4/v6 messages are sent within the PMIPv6 tunnel.

NOTE 4:
After releasing the IPv4 address using DHCPv4 Release procedure, UE can request an IPv4 address for the same PDN connection subsequently.

-
Support of static IP address allocation. The non-3GPP access may receive a static IP address (i.e. a static IPv4 address and/or a static IPv6 prefix) from HSS/AAA during access authentication and authorization procedure. Then the non-3GPP access should forward the static IP address to the PDN GW.

NOTE 5:
For static address allocation, a static PDN GW is selected by either having the APN configured to map to a given PDN GW, or the PDN GW identity provided by the HSS/AAA indicates the static PDN GW.
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Figure 4.7.2-1: IPv4 Address Allocation using DHCP with DHCP Server Collocated with the MAG when PDN type is IPv4v6

1.
If the PDN type associated with the PDN connection is IPv4v6, after the PDN connection establishment, the UE sends a DHCPv4 Discovery message in broadcast to the network to find available servers.

2.
The MAG in the Trusted Non-3GPP IP Access sends a Proxy Binding Update (MN NAI, APN, UE Address Info) to the PDN GW in order to request the new IPv4 address and update the current registration. The MN NAI identifies the UE for whom the message is being sent. To request for IPv4 address for the UE, the UE Address Information should contain IPv4 address option set to 0.0.0.0, and the HNP shall be set to the HNP of the PDN connection.

3.
Upon receiving the PBU message from the Trusted Non-3GPP IP Access the PDN GW allocates an IPv4 address for the UE in accordance with the operator's policies. The PDN GW responds with a PMIPv6 Binding Acknowledgement (MN NAI, UE Address Info) message to the Trusted Non-3GPP IP Access. The MN NAI is identical to the MN NAI sent in the Proxy Binding Update. The UE address info returns the assigned IPv4 Address and IPv6 prefix previously assigned to the UE during attach.

4.
The Trusted Non-3GPP IP Access acting as a DHCPv4 server sends the DHCPv4 Offer with the assigned UE IPv4 address received in the PBA message in step 3.

5.
When the UE receives the lease offer, it sends a DHCPREQUEST message containing the received IPv4 address.

6
The MAG in the Trusted Non-3GPP IP Access acting as DHCPv4 server sends a DHCPACK packet to the UE. This message includes the lease duration and any other configuration information that the client might have requested.


When receiving the DHCPACK message, the UE completes TCP/IP configuration process.

7.
In case a new IPv4 address is allocated, the PDN-GW initiates the PCEF initiated IP-CAN session modification procedure as described in TS 23.203 [19] to inform the PCRF of the IPv4 address allocated to the UE. If PCC rules have changed the PCRF provides the updated PCC rules to the PDN-GW as part of this procedure. This step can happen any time after step 3.

8.
In case QoS rules have to be modified, eg change of SDF filters, the PCRF initiates a GW Control and QoS rules provision procedure as described in TS 23.203 [19] to inform the S GW of the updated QoS rules.

NOTE 6:
The DHCPv4 client may skip DHCPv4 Discovery phase, and send DHCPv4 Request message in broadcast as the first message.

NOTE 7:
After releasing the IPv4 address using DHCPv4 Release procedure, UE can request an IPv4 address for the same PDN connection subsequently.
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