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**** Start of changes ****

4.7
IP Address Allocation

4.7.1
IP Address Allocation with PMIP-based S5/S8

The IP address allocation mechanisms described in clause 5.3.1.1 of TS 23.401 [4] are also valid for the PMIP based S5/S8. This section is complementary to section 5.3.1 of TS 23.401 [4] and describes the differences in the IP Address when PMIP-S5 is used.

For IP address allocation with PMIP-based S5/S8, the following clarifications apply:

-
IPv4 address allocation via default bearer activation. This case does not present any architecture differences from the GTP based S5/S8 described in clause 5.3.1.2.1 of TS 23.401 [4].

-
If External PDN Address Allocation is used then the PDN-GW follows the same procedures defined in TS 23.401 [4].

-
IPv4 address allocation and IPv4 parameter configuration via DHCPv4 according to RFC 2131 [28] and RFC 4039 [29]: In this case the Serving GW shall have DHCPv4 relay agent functionality.
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Figure 4.7.1-1: IPv4 Address Allocation using DHCP with DHCP Server Collocated with the PDN GW and DHCP Relay in the Serving GW

1.
The UE IPv4 address received from the PDN GW in the PBA message shall not be delivered to the UE when the attachment is completed. After the default bearer is setup, the UE sends a DHCP Discovery message in broadcast to the network to find available servers.

2.
Upon receiving the DHCP Discovery message, the Serving GW acting as a relay agent shall add its address in the GIADDR option and add the assigned UE IP address (received from PDN GW at the PBA message) in the "Address Request" option, and relay the message in unicast within the PMIP tunnel to PDN GW acting as a DHCPv4 server.

3.
When receiving the DHCP Discovery message, the PDN GW should verify the GIADDR option. Then the PDN GW uses "Address Request" option to identify the UE binding and update it with the 'client identifier' and 'chaddr' combination for subsequent DHCP procedure. After that the PDN GW extends an IP lease offer and sending the DHCP Offer with the assigned UE IP address.

4.
The Serving GW acting as DHCP relay agent relays the DHCP message to the UE.

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

6.
The Serving GW acting as DHCP relay agent relays the DHCP message to the PDN GW.

7.
When the PDN GW receives the DHCPREQUEST message from the UE, it sends a DHCPACK packet to the UE. This message includes the lease duration and any other configuration information that the client might have requested. 

8.
The Serving GW acting as DHCP relay agent relays the DHCP message to the UE.

9.
When receiving the DHCPACK message, the UE completes TCP/IP configuration process.

NOTE 1:
The PDN GW shall discard the unicast DHCP Discovery or Request message with an empty or unknown GIADDR option, if the assigned UE IP address is not delivered to the UE yet.

NOTE 2:
The DHCP client may skip DHCP Discovery phase, and send DHCP Request message in broadcast as the first message. In this case, the Serving GW acting as a relay agent shall add its address in the GIADDR option and add the assigned UE IP address (received from PDN GW at the PBA message) in the "Address Request" option, and relay the message in unicast within the PMIP tunnel to PDN GW acting as a DHCPv4 server.

-
IPv6 prefix allocation via IPv6 Stateless Address auto-configuration: In this case the difference from the GTP based S5/S8 is that the Serving GW acts as the access router instead of the PDN GW. Note that the Serving GW shall advertise the same information as the PDN GW would advertise with GTP based S5/S8. In the case of PMIP-S5/S8 because any prefix that the Serving GW will advertise to the UE is unique, there is no need for the UE to perform Duplicate Address Detection for global uniqueness for any IPv6 address configured from the allocated IPv6 prefix. However, the Serving GW shall respond with Neighbor Advertisement upon receiving Neighbor Solicitation messages from a given UE. For example, as the UE may perform Neighbor Unreachability Detection towards the Serving GW, similar to the DAD related functionality supported by PDN GW in the case of GTP-S5/S8 described in section 5.3.1.2.2. Otherwise the PDN GW has the same functions as it is defined in clause 5.3.1.2.2 in TS 23.401 [4].

-
IPv6 parameter configuration via Stateless DHCPv6 according to RFC 3736 [30] and RFC 3633 [31]: In this case the Serving GW shall have DHCPv6 relay agent functionality.

-
If shorter than /64 IPv6 prefix delegation via DHCPv6 is provided, the Serving GW should act as a DHCPv6 relay agent.

NOTE:
Allocation of IP address from an external PDN using Radius or Diameter requires the "Proxy Binding Update" of PMIP to carry the relevant PCO that is transported by GTP.
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Figure 4.7.1-2: IPv6 Prefix allocation after the Attach procedure

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 non-3GPP access system is responsible for delivering the IP address to the UE. The 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 in clause 4.7.1 for Serving GW.This functionality is required to support DHCPv4 based IP address allocation mechanism in the UE.

-
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 required to support DHCPv4 based IP address allocation mechanism in the UE.

NOTE:
The configuration parameters are received from the PDN GW by using DHCPv4 (the non-3GPP Access GW as DHCP client) or PMIP PCO at PBA message. When DHCP is used, the DHCP messages shall be sent within the PMIP tunnel.

-
Support of DHCPv6 (relay agent or server) functionality for IPv6 parameter configuration as specified in RFC 3736 [30] and IP prefix delegation as specified in RFC 3663 [31]. This functionality is required to support DHCPv6 based IP prefix delegation and Configuration parameter configuration mechanism in the UE.

-
Support of prefix advertisement for IP 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.

4.7.3
IP Address Allocation in Untrusted Non-3GPP IP Access using PMIPv6 on S2b
When an Untrusted Non-3GPP IP access is used two types of IP address are allocated to the UE:

· An IP address, which is used by the UE within the Untrusted Non-3GPP IP Access Network to get IP connectivity. 
· One or more IP address(es), which is used by the UE towards the external PDNs via the allocated PDN GW(s).

The IP address that is allocated by the Untrusted Non-3GPP IP Access Network is used as the end point of the IPSec SAs between the UE and the ePDG. The allocation of this IP address is out of the scope of this specification.

The IP address(es) that are allocated by the PDN GW(s) are allocated to the UE when connectivity to a new PDN is initiated. This IP address can be provided by either PDN GW or external PDN as it is specified in clause 5.3.1.1 of 3GPP TS 23.401[4]. The ePDG receives the allocated IP address(es) within the Proxy Binding Acknowledgement and the ePDG is responsible for delivering the IP address(es) to the UE. 
4.7.4
IP Address Allocation using S2c

Prior the use of S2c an IP address which will be used as a care-of address shall be allocated to the UE. 

When a Trusted Non-3GPP Access Network is used one or more IP addresses are allocated to the UE by the Trusted Non-3GPP Access Network. One of these IP addresses is used by the UE as care-of address during DSMIPv6 bootstrapping. The allocation of these IP addresses is out of the scope this specification.
When an Untrusted Non-3GPP Access Network is used one or more IP addresses are allocated to the UE by the Untrusted Non-3GPP Access Network. The allocation of these IP addresses is out of the scope of 3GPP. One of these IP addresses is used by the UE as the IP address towards the ePDG when IPSec SAs are established. During the IPSec SA establishment the ePDG allocates and delivers an IP address to the UE, which IP address is used by the UE as care-of address during DSMIPv6 bootstrapping. This IP addess is allocated by the ePDG either by using an internal address pool or using an external server, such as DHCP. The allocation of this IP address is out of the scope of this specification. 
When a UE is connecting to a PDN via S2c, address allocation for that PDN takes place as follows.

During IKEv2 exchange for bootstrapping the DSMIPv6 security association (see clause 6.3) the following parameters can be negotiated between the UE and the PDNGW/HA:

-
The IPv6 prefix to which the IPv6 Home Address belongs, also called the "Home Network Prefix";

-
The UE's IPv6 Home Address;

-
The UE's IPv4 Home Address;

-
The DNS server address for that PDN.

The UE may also request additional configuration parameters by running stateless DHCP as defined in RFC 4039 [29] and RFC 3736 [30] over the DSMIPv6 tunnel.

Editor's Note:
The use of the following additional mechanisms are FFS:

(a)
The UE may also request an IPv4 home address using DSMIPv6 signaling, as defined in draft-ietf-mip6-nemo-v4traversal [10];

(b)
The UE may also request additional IPv6 prefixes by running DHCPv6 prefix delegation as defined in RFC 3633 [31], over the DSMIPv6 tunnel. Additional delegated IPv6 prefixes must then be registered to the PDN-GW/HA with DSMIPv6.

**** End of changes ****
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