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1. Introduction

This contribution addresses some of the issues documented in TR 23.882, Annex A and Annex B. These issues are equally applicable to both architecture options documented in Annex B. This contribution provides input for option B1 only.  Whether the same architecture principles/concepts would be applicable to B2 option require further clarification and understanding of B2 option. 

The following are discussed here:

Inter-System Mobility

· How to add support for non-3GPP access systems?
· WLAN 3GPP IP access system might need some new functionality for Inter-system Mobility with the Evolved Access System
·  Inter-access-system mobility
· How many network nodes are between UE and top-level mobility anchor? And is there only one set of traffic plane functions for user data (policing and charging)? Or, may the traffic plane functions change during an ongoing service because of an Access System change?
2. Discussion

One of the drivers for architecture evolution is to enable support for other non-3GPP access via the evolved core network. 3GPP architecture has started on such architecture evolution path already with work such as IMS and PCC usage and support by other non-3GPP accesses. The System architecture evolution should provide further support for such evolution to other non-3GPP accesses.

The following section provides a general architectural requirement in order to support/resolve the issues listed in the Introduction.

2.1 Inter-Access-System Mobility & related aspects

Having a single evolved Core Network for existing and new accesses have several benefits. It avoids the need to upgrade two separate core networks with enhanced policy control and charging functionality as these functions evolve. For example, inter-system handovers affect fewer nodes, create or update less states and eventually lead to better performance. Also, having a single Packet Core Network instead of two enables more flexibility and cost efficiency in migration. 

The evolved CN should only have a single CN node type, that means a CN node is able to provide necessary functions to connect different access networks and provide inter access system mobility more efficiently. This makes it possible to restrict user plane traffic processing down to only one node in the most common case, when user is in the home network. In some situations (e.g., in case of an inter-access hand-over) more than one CN node instances may be involved in processing the user plane traffic. In such situations another node may take the role of serving node (i.e., serving the new access), while the role of anchor is preserved. This architecture also allows for a strictly hierarchical deployment, where the role of anchor is assigned to a separate node higher up, if so desired by the operator. However, such a hierarchy is an option, and not a mandatory element of the architecture. The result is a flexible and cost efficient architecture.

The described behaviour should be supported by the different interfaces/protocols chosen. As an example, the anchor point could correspond to the role of Mobile IP HA, which could be dynamically chosen/assigned to any of the CN nodes. AAA and/or PCRF could play a role in the selection process. It shall be noted though, that these procedures shall allow for deployments where some CN nodes are dedicated anchor point (e.g., HA) entities, i.e., never acting as serving. This makes strictly hierarchical deployments possible.

New accesses can be added to the evolved CN by enhancing CN node instances to handle the new access or by adding new CN node instances. In particular, the PDG or TTG of I-WLAN can be evolved to become a node of the evolved CN supporting I-WLAN access on one side and evolved CN procedures and interfaces on the other side.

3. Proposal

It is proposed that the following sections are included in the TR 23.882.

*************** CHANGES*******************

7
Key Architectural Issues

[Editors Note: this clause identifies key issues e.g. related to mobility and QoS mechanisms, solutions for key Issues and impact on the Architecture i.e.

7.x
Key Issue - Inter-system Mobility & related aspects
7.x.1
Description of Key Issue – Inter Access System Mobility & related aspects
Inter Access System Mobility describes the concept of mobility between different access systems, including 3GPP and non-3GPP accesses via the evolved packet core system as defined in this technical report. To be able to efficiently support such mobility, there needs to be specific interfaces/reference points as well as functions associated with evolved packet core.  Within current 3GPP system, such functions are supported between GERAN and UTRAN systems through GPRS networks (i.e. SGSN) as described in TS 23.060. The goal of any solution should also address the need to support such functions efficiently and allow reuse of evolved packet core functions to the maximum extent possible.
7.x.2 Solution for Key Issue – Inter Access System Mobility & related aspects
The evolved CN should only have a single CN node type. This makes it possible to restrict user plane traffic processing down to only one node in the most common case when user is not roaming. It avoids the need to upgrade two separate core networks with enhanced policy control and charging functionality as these functions evolve

The mobility anchor function is assigned to the CN node. In some situations (e.g., in case of an inter-access hand-over) more than one CN node instances may be involved in processing the user plane traffic. In such a situation another node may take the role of serving node (i.e., serving the new access), while the role of anchor is preserved. This architecture also allows the option for a strictly hierarchical deployment, where the role of anchor is assigned to a separate node higher up, if so desired by the operator. 

Inter System Access Mobility requires close consideration of policy and charging control from the Home operator, as it crosses operator and access system boundaries in a more explicit manner when such access includes non-3GPP access.  But as the evolved core should support such functions in a similar mechanism for different access types; this can be most efficiently provided by extending the current PCRF entity. This justifies a mobility solution integrated with policy and charging control and quality of service provisioning.
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Figure 7.x.1 Mobility when CN nodes change
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Figure 7.x.2 Single node configuration of different mobility role
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Figure 7.x.3. Hierarchical mobility configuration

The Figures 7.x.1- 7.x.3 depict different roles related to mobility based on the configuration and network scenarios. Note that the dotted lines represent the initial connection prior to inter access system mobility.
[Editor’s note: PCRF* has been used in the diagrams in order to make it possible to use the same diagrams for both architecture options, if such conclusions could be made in the subsequent work on this area.]
The described behaviour should be supported by the different interfaces/protocols chosen. As an example, the anchor point could correspond to the role of Mobile IP HA, which could be dynamically chosen/assigned to any of the CN nodes. AAA and/or PCRF could play a role in the selection process It shall be noted though, that these procedures shall allow for deployments where some CN nodes are dedicated anchor point (e.g., HA) entities, i.e., never acting as serving, thus making strictly hierarchical deployments possible.

New accesses can be added to the evolved CN by enhancing CN node instances to handle the new access or by adding new CN node instances. In particular, the PDG or TTG of I-WLAN can be evolved to become a node of the evolved CN supporting I-WLAN access on one side and evolved CN procedures and interfaces on the other side.
7.x.3
 Impact on the baseline CN Architecture
The role of current node PCRF (from baseline architecture) has been extended to include policies related   to inter access system mobility and also enhances the interface/reference point between PCRF and evolved CN node to support inter-operator functions.
7.x.4
 Impact on the baseline RAN Architecture
No impact foreseen at this point.
7.x.5  Impact on terminals used in the existing architecture
None.
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