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7.10
Key issue – IP connectivity with multiple PDNs

7.10.1
Description of Key Issue – IP connectivity with multiple PDNs

According to 3GPP UMTS standards, the scenario where the UE has access (either concurrently or successively) to several Packet Data Networks or Service Domains is possible, using one or more GGSNs as requested by the MS. Each PDN/Service Domain is identified by an Access Point Name (APN) as defined in TS23.003. The SGSN resolves the APN to an address that identifies a GGSN, and the GGSN can resolve the PDN/Service Domain. If that GGSN is unavailable, the APN name resolution normally provides a second choice GGSN address.. In the following, the term IP Gateway is used to describe the function with the capability of connecting with PDNs/Service Domains.
This key issue clarifies whether the UE will have a relation to a single or multiple IP Gateways in order to obtain concurrent connectivity to several PDNs/Service Domains, and whether one or multiple IP addresses are provided by an IP Gateway.
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Figure 7.10-1: Multi-APN support in pre-SAE/LTE access systems

It should be studied whether and how the SAE architecture can support the following non-exhaustive list of use cases, or combination of use cases:

-
A UE could access both IPv4 and IPv6 PDNs/Service Domains, e.g. if IPv4 and IPv6 traffic is routed from the UE to IPv4 and IPv6 server clusters in different physical locations.

-
Corporate employees may wish to use the LTE/SAE access system available in corporate premises for access to corporate services, while using the UE for IMS based telecommunications such as phone calls. The IMS traffic should comply with the requirements of the operator trust domain in order to secure charging and LI while the corporate traffic should be securely and efficiently routed.

-
When working remotely away from the corporate site, a corporate employee may access corporate services. This corporate traffic should remain securely separated from other PDNs/Service Domains such as public Internet, or Device Management to the UE performed by the home operator.

-
UE mobility between access systems such as LTE, 2G/3G or I-WLAN, or between operators.

-
In some roaming cases, the UE could use the VPLMN for access to visited network services such as public Internet or IMS emergency sessions (for pre-SAE/LTE access systems TR 23.867 requires a globally dedicated APN), while operator services can also be provided in the HPLMN.

Based on the above use cases, concurrent access to several PDNs/Service Domains appears to be required in SAE.

Consistent behaviour for applications across different access technologies should also be considered.

The configuration describing the connectivity of a UE to a set of PDNs/Service Domains may be received from the HSS/HLR, pre-configurations in the IP Gateway, by mediation of PCC mechanisms, or a combination of these mechanisms.

The UE need not be aware of the default configuration that provides default PDN/Service Domain connectivity to the UE, but the UE may request a configuration to be used instead of that default configuration for other connectivity than the default PDN/Service Domain. The use of configuration other than the default configuration depends upon operator configuration and the user's subscription.

7.10.2
Solution for Key Issue IP connectivity with multiple PDNs
7.10.2.1 Working Assumptions
When the UE operates using multiple PDNs there will be only one UPE in the evolved packet core per UE that terminates user plane protocols for header compression and ciphering, and initiates paging.
Regarding the proposed solution alternatives, the following concerns should be considered due to the working assumption above;
· Under the assumption above the user plane data for UEs connected to multiple PDNs may for some PDNs be routed via two user plane nodes in the evolved packet core network as opposed to one node in the single PDN case.
· Depending on migration, deployment scenarios and performance there may be a need to perform functions like charging, policing etc. in the nodes terminating the Gi interface.
· For proposed solutions relying on MIP4 (RFC 3344) and MIP6 (RFC 3775) on the S5/S8 reference points this working assumption implies that the UPE shall support both IPv4 and IPv6. This is not needed if dual-stack MIPv6 is used. 
· The UPE (terminating ciphering etc.) will be selected when the UE connects to the first PDN (i.e. at Attach). The UPE may be optimised for that PDN (e.g. it may be combined with a IASA, and be a complex node that supports Flow Based Charging, content control, etc, for services such as MMS/IMS). If a second PDN connection is needed for access to, for example, a corporate customer using end-to-end encryption and high-volume traffic, the same node has to be reused, while in a multiple UPE scenario, a different and less complex UPE and IASA could be used for this second PDN connection.

· The use of a single UPE per UE may cause the UPE to be moved physically closer to the radio interface than current GGSNs. The impact of this on operators is unclear. This should be considered as part of the migration discussion.
The assumption and the detailed functional allocation between the different user plane nodes will be further elaborated with the addition of more use cases for multiple PDNs. 
7.10.3
Impact on the baseline CN Architecture
Editors Note: It is FFS whether there is any particular impact.

7.10.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact.

7.10.5
Impact on terminals used in the existing architecture
Editors Note:
It is FFS whether there is any particular terminal impact.
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