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Abstract of the contribution:

This paper describes the single and two node types deployment scenarios. Main focus of description is on the characteristics of the single node scenario.

1. Introduction

This paper identifies deployment scenarios of the SAE core network. One and two node type scenarios and their characteristics are shown. The advantages of a single node type approach are identified.

Considerations that provide more details about 3GPP anchor allocation, also in relation to reduction of idle state signalling, are provided in S2-063732.

2. Proposal

*** Text changes ***

4.x
Deployment scenarios
4.x.y Single Node Type Deployment Scenario
4.x.y.1 conditions and principles of the deployment scenario

This deployment scenario uses a single SAE node type to provide all functionality for LTE access. The majority of UEs can be served by a single SAE node. For specific usage scenarios two nodes of the same type may be in the data path of a specific UE, e.g.: 

· MME/UPE relocation due to UE’s service area change or due to inter PLMN mobility while keeping the SGi assigned to UE at attachment.

· In case of support of Multiple PDNs is required and the user plane node has no connectivity with the UE’s PDNs

· In case of roaming with home routed traffic 

The provision of all SAE functionality by a single node type has a number of advantages. There is no need for planning and dimensioning with multiple nodes types each of potentially different capacities compared to the different separation scenarios. Any type of separation would create merely redundancies as any node needs to know and handle all user and bearer contexts. Operation and Maintenance tasks are distributed to fewer node types.

Traffic intensive tasks like PCEF, CDR generation and LI are provided by a single node. The number of sources for such traffic types is reduced.

Compared to separation scenarios a single node type reduces deployment, configuration, interoperation and testing efforts as the number of multi vendor interfaces and therefore the number of possible combinations as well as the traffic via multi vendor interfaces reduces. It does not create sourcing limitations as nodes from different vendors can be operated in the same pool.

Load balancing is supported in the pool as with separation scenarios. The distribution of UEs is typically anyhow limited to attach as any change of the SGi is better avoided as it may affect user services.

It is not proposed to combine 2G/3G node with SAE node functionalities to avoid inter dependencies. Such combinations would require to upgrade all 2G/3G nodes or require additional means for all SGSNs to transfer UEs between 2G/3G nodes to allocate SAE UEs to SAE capable nodes. Separated 2G/3G and SAE nodes reduce also complexity as the number of variants/combinations to deploy and test reduce and it reduces the risk that introduction of SAE impacts 2G/3G operation.

Inter RAT and inter node mobility scenarios are less complex as fewer nodes have to be updated, e.g. in case of a change between two different 3G/LTE regions served by different nodes.

This deployment scenario is the optimum for the majority of users, for user that remain in the service area of the single node. For users that move out of the single node service area it has a characteristics like with separated nodes. The single user plane node enables low user plane latencies by minimising the PLMN specific node internal processing tasks and the delay from PLMN specific interface functions. The combination with the control plane functions enables low control plane latencies for idle active transition or setup of additional dedicated bearers by minimising the PLMN specific node internal processing tasks and the delay from PLMN specific interface functions. Also overall performance improves as for example inter node B active state mobility is handled by a single node compared to two nodes processing every node B change in some separated control node approaches.

4.x.y.2 Proposed deployment scenario and interfaces

Single SAE Node Type Deployment Scenario
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Figure x: Single SAE Node Type Deployment Scenario

S4a connects SGSN and the 3GPP Anchor collocated with MME/UPE for UEs that are 2G/3G and LTE capable and when SGSNs are upgraded to SAE and therefore support a 3GPP anchor separated from SAE anchor.
For introduction/migration configurations and for interoperation with non-upgraded SGSNs S4b connects the SGSN with a 3GPP Anchor collocated with SAE Anchor. This avoids also the need for upgrading SGSNs that serve areas that do not overlap with LTE coverage, i.e. in this case there is no need for a separated 3GPP anchor. In such configuration S4b connects directly with the SAE anchor to avoid traffic routing via additional SAE nodes.
SAE Anchor

The SAE Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems. The SAE Anchor anchors inter MME/UPE mobility.
Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic. The S1 reference point shall enable MME and UPE separation and also deployments of a combined MME and UPE solution.
S2a:
It provides the user plane with related control and mobility support between non 3GPP IP access and the SAE Anchor.

S2b:
It provides the user plane with related control and mobility support between ePDG and the SAE Anchor. 
S3:
It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

User data forwarding for inter 3GPP access system mobility in active state (FFS). 
S4a:
It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN. It supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location. It supports a 3GPP anchor that is separated from SAE anchor.
S4b:
It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN. It supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location.
S5:
It provides the user plane with related control and mobility support between MME/UPE and SAE anchor. It supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location.


S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF). 

S10:
It enables user and bearer information exchange for inter MME/UPE mobility in idle and/or active state.

SGi: 
It is the reference point between the SAE Anchor and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP access systems.
4.x.y Two Node Types Deployment Scenario
4.x.y.1 conditions and principles of the deployment scenario

This deployment scenario uses a two SAE node types to provides all functionality for LTE access. It is assumed that all UEs may be served by the two user plane node scenario.

4.x.y.2 Proposed deployment scenario and interfaces
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Figure y: Two SAE Node Types Deployment Scenario
S4a connects SGSN and the 3GPP Anchor collocated with MME/UPE for UEs that are 2G/3G and LTE capable and when SGSNs are upgraded to SAE and therefore support a 3GPP anchor separated from SAE anchor.

For introduction/migration configurations and for interoperation with non-upgraded SGSNs S4b connects the SGSN with a 3GPP Anchor collocated with SAE Anchor. This avoids also the need for upgrading SGSNs that serve areas that do not overlap with LTE coverage, i.e. in this case there is no need for a separated 3GPP anchor. In such configuration S4b connects directly with the SAE anchor to avoid traffic routing via additional SAE nodes.

SAE Anchor

The SAE Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems. The SAE Anchor anchors inter MME/UPE mobility.
Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic. The S1 reference point shall enable MME and UPE separation and also deployments of a combined MME and UPE solution.
S2a:
It provides the user plane with related control and mobility support between non 3GPP IP access and the SAE Anchor.

S2b:
It provides the user plane with related control and mobility support between ePDG and the SAE Anchor. 
S3:
It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

User data forwarding for inter 3GPP access system mobility in active state (FFS). 
S4a:
It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN. It supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location. It supports a 3GPP anchor that is separated from SAE anchor.
S4b:
It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN. It supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location.
S5:
It provides the user plane with related control and mobility support between MME/UPE and SAE anchor. It supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location.


S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF). 

S10:
It enables user and bearer information exchange for inter MME/UPE mobility in idle and/or active state.

SGi: 
It is the reference point between the SAE Anchor and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP access systems.
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