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1. Introduction

In CP-060649, the CT aspects of System Architecture Evolution has been defined, the task of CT3 includes the following work:

· Policy and charging control (PCC) aspects of SAE

· Upgrades to QoS mechanisms

· Interworking between LTE/SAE and Packet Data Networks (PDN)

This paper analysis the stage 2 works of inter-working between Evolved Packet Core network and external networks and the works need to be done in CT3.
2. Discussion
In TS 23.401 and TS23.402, the inter-working between Evolved Packet Core network and external networks has been specified as following.
1) In clause 4.5 of TS 23.401 and the clause 4.4 of TS 23.402, the SGi reference is defined that this reference point between the PDN Gateway and the packet data network. This reference point corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP access systems. 
2) In clause 4.2 of TS 23.401/TS 23.402, the architecture reference models for Non-roaming and roaming have been defined, which including the possible inter-working reference models: 

a. The SGi between the PDN gateway and Home Operator’s IP services (IMS, PSS etc.)

b. The SGi between the PDN gateway and Visited Operator PDN

3) In clause 5.10, the Multiple-PDN support is defined, this requires the EPS support simultaneous exchange of IP traffic to multiple PDNs.

4) For the inter-working with DHCP, the following clause has been defined in stage 2:

a. In clause 4.3.9.2 of TS 23.401, the DHCP function is defined for the EPS

b. In clause 5.3.1.2 of TS 23.401, the IP address allocation mechanisms of the DHCP for GTP based S5/S8, including DHCPv4, DHCPv6 have been defined. Comparing with the DHCP function defined in TS29.061, the GW (PDN gateway) not only can be the DHCP client or DHCP relay, but also can be the DHCP server. 
c. In clause 4.7.1 of TS 23.402, the IP address allocation mechanisms of the DHCP for PMIP based S5/S8, including DHCPv4, DHCPv6 have been defined. In this scenario, the serving gateway will have the DHCPv4 or DHCPv6 function.
d. In Annex E of TS 23.402, the message flows of IP Address Allocation with PMIP-based S5/S8 are provided, including IPv4 Address Allocation During Attach, IPv6 Address Allocation with RA after Attach and IPv4 Address Allocation using DHCP.
5) For the inter-working with RADIUS or Diameter, the following clause has been defined in stage 2:

a. In clause 5.3.1.2 of TS 23.401, the IP address (IPv4/IPv6) allocation mechanisms of the RADIUS or Diameter for GTP based S5/S8 have been defined. The PDN GW functions as the RADIUS or Diameter Client.
b. In clause 4.7.1 of TS 23.402, the IP address allocation mechanisms of the RADIUS or Diameter for PMIP based S5/S8 have been defined. This scenario requires the "Proxy Binding Update" of PMIP to carry the relevant PCO that is transported by GTP.
6) For the inter-working with IMS, in Annex A.1, the usage of local breakout for the IMS services has been specified. Although there’s no other specific clause defined in stage 2 for the IMS, from the architecture of SAE, we can conclude that the PGW have the function inter-working with the IMS system.

7) For the inter-working with MBMS, the only clause is provided in TS 23.401 is 5.8, which only provide the specification that the Evolved MBMS supports two modes.
For the CT3 work, we have the following works:
1) Inter-working with PDN (IP/DHCP/RADIUS/Diameter) supporting EPS

a) Inter-working with IP, including PDN inter-working Model for EPS and access to internet, intranet or ISP through EPS
b) Multiple-PDN support for EPS
c) Inter-working with DHCP for EPS, including PDN inter-working Model for EPS, address allocation using DHCPv4 and address allocation using DHCPv6

d) Support inter-working with RADIUS for IP allocation of EPS
e) Support inter-working with Diameter for IP allocation of EPS

2) Inter-working with IMS supporting EPS

a) IMS inter-working Model for EPS

b) IMS Specific Configuration in the PDN GW
c) IMS Specific Procedures in the PDN GW
3) Inter-working with MBMS supporting EPS
4) Message Flows and message definitions
3. Conclusions

As the stage 2 work of SAE should be implemented before June, 2008, and the corresponding work in CT3 should be finished by the end of this year, so, the CT3 work for the inter-working between Evolved Packet Core network and external networks should be start as soon as possible, the WID for this work should be created.
