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The paper discusses different alternatives for grouping of functional entities. One specific grouping is selected and proposed to be documented in the TR.

Introduction

The paper discusses different alternatives for grouping of functional entities. One specific grouping is selected and proposed to be documented in the TR.

The discussion of the alternatives is mainly based on applicable requirements listed in the TR:
· how to provide a very low latency (including C-plane) for the overall network (including core network, radio access network and radio access technology,
· how to provide the efficient support of the various types of services, especially from the PS domain.
These criteria and ongoing Rel-7 work about optimising the R99 PS architecture build the basis for selecting the proposed approach. 

Discussion 

There seem to be four basic collocation scenarios:

a) MME/UPE/3GPP-anchor and SAE-anchor are separated network entities

b) MME/UPE/3GPP-anchor and SAE-anchor are co-located

c) MME/UPE/3GPP-anchor and SAE-anchor are separated and SAE anchor is used only when mobility with non3GPP access is configured in the network
d) MME/UPE and 3GPP/SAE-anchor are separated network entities
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Alternativ e a)  


This alternative has always, for roaming and non-roaming, two user plane entities in the LTE data path. This clearly affects u-plane latency and also c-plane latency. C-plane is impacted especially for dedicated bearers that need to be established based on service signalling.
For 2G/3G access there are always 3 user plane entities in the data path (without optimisations like one-tunnel).
The PCEF needs to be allocated to one entity only, to the SAE anchor. PCEF capacity scales according to 2G/3G/LTE/non3GPP access traffic models.
The user plane capacity scaling is distributed to some extend. MME/UPE/3GPP-anchor scales according to 2G/3G/LTE access traffic models. SAE-anchor scales according to 2G/3G/LTE/non3GPP access traffic models.

There are two types of SAE CN entities.
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Alternativ e b )  


This alternative has for the majority of LTE users only one user plane node in the data path. This results in low u- and c-plane latency. Roaming LTE user with home-routed traffic and potentially some LTE users in certain mobility or specific APN scenarios have two user plane nodes in the data path.

For the majority of 2G/3G access users there are 2 user plane entities in the data path (without optimisations like one-tunnel).

The PCEF needs to be allocated to one entity only, to the single SAE CN entity. PCEF capacity scales according to 2G/3G/LTE/non3GPP access traffic models and enables thereby some trunking gain. 
MME/UPE/3GPP-anchor/SAE-anchor scales according to 2G/3G/LTE/non3GPP access traffic models.

There is only one type of SAE CN entities.
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Alterna tiv e c )  

SGi  


This alternative has for the majority of users with LTE but no non3GPP access one user plane node in the data path. This results in low u- and c-plane latency for users with only 3GPP access. All users using 3GPP and non3GPP access, roaming LTE users with home-routed traffic and potentially some LTE users in certain mobility or specific APN scenarios have two user plane nodes in the data path. This clearly affects u-plane latency and also c-plane latency. C-plane impacted especially for dedicated bearers that need to be established based on service signalling.
For 2G/3G access users that also have non3GPP access there are 3 user plane entities in the data path (without optimisations like one-tunnel).

The PCEF is allocated to MME/UPE/3GPP-anchor for 3GPP only users. Or, the PCEF is allocated to the SAE-anchor for users using non3GPP access with the scaling according to traffic models for users with non3GPP access.

MME/UPE/3GPP-anchor scales according to 2G/3G/LTE access traffic models while the PCEF part scales according to traffic models for 2G/3G/LTE access users without the users using also non3GPP access.

SAE-anchor and also its PCEF part scale according to access traffic models for users with non3GPP access and potential 3GPP access.

There are two types of SAE CN entities.
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Alternativ e d )  


This alternative has for non-roaming LTE users two user plane entities in the data path. For roaming with home-routed traffic there are probably 3 user plane entities in the data path. This clearly affects u-plane latency and also c-plane latency. C-plane impacted especially for dedicated bearers that need to be established based on service signalling.

For 2G/3G access there are 2 user plane entities for non-roaming and 3 user plane entities for roaming in the data path (without optimisations like one-tunnel).

The PCEF needs to be allocated to one entity only, to the anchor. PCEF capacity scales according to 2G/3G/LTE/non3GPP access traffic models.

The user plane capacity scaling is distributed to some extend. MME/UPE scales according to LTE access traffic models. SAE-anchor scales according to 2G/3G/LTE/non3GPP access traffic models.

There are two types of SAE CN entities.

Comparison
Alternative c) is undesirable because it has the highest uncertainty about user plane or PCEF capacity allocation and distribution between two user plane entities. Capacities have to be shifted or re-dimensioned between different network entity types when there are changes between usage of 3GPP or non3GPP access systems. Alternative a) and d) are comparable to some extent and provide more certainty as all PCEF capacity is in one entity. But other user plane functionality is allocated to two or more user plane nodes. Only alternative b) has just one user plane node in the data path for the majority of LTE access users and thereby low c- and u-plane latency. 
Alternative b) allows for reducing the number of CN entity types to just one enabling advantages in terms of economies of scale. 
When looking at design efforts provided for introducing one-tunnel approaches into Rel-99 implementations and to introduce it into deployed networks and also when looking at other earlier work items like “NRPCA - support for push services” then it becomes obvious that efficiency includes minimizing number of network entities and service contexts at least for the user plane. Starting with an architecture with multiple user plane entities and optimising it later will require considerable specification and also deployment efforts to combine user plane entities UPE and SAE anchor at a later. The effort may be considerably higher than that for the ongoing one-tunnel work item as the 3G SGSN does not modify the user plane data, but the UPE does.

The access independency of a separated SAE-anchor, which might be an argument for separation, is difficult to judge at the moment as different variants for the S2 reference point are under discussion. Furthermore, it is open at the moment whether and how PCC functionality is supported by the different non3GPP access systems and if supported how this functionality is distributed between SAE-anchor and the specific non3GPP access components. In addition AAA functions on SAE-anchor (also FFS) may create additional problems for access independency.
A preferable approach should optimise the system architecture for the main usage. Thereby the highest efficiency for network resource usage can be reached. A reference point S5 will be available for certain mobility or specific APN configurations and also as S8 for roaming with home-routed traffic. Thereby alternative a) becomes an implementation option. The architecture in the TR should show the more optimal alternative b).
TR Change proposal
4.2
Architecture for the evolved system – non-roaming case

Figure 4.2‑1 depicts the base line high level architecture for the evolved system.

Editor's note:
It is not the finalized architecture model for the evolved system. i.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
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Figure 4.2-1: Logical high level architecture for the evolved system

The location of the functions belonging to MME/UPE is dependent on RAN CN function split table, i.e. it is FFS.

It is FFS whether there is an interface between UTRAN and evolved packet core.

The separation of MME/UPE into two separate entities is FFS.

Editor's Note: Additional Architecture diagram updates will be done following concrete resolutions on the other key issues. The current figure above does not intend to draw any conclusion regarding the functional grouping within the Evolved Packet Core. The number of interfaces and their termination points may change once the grouping and other key issues are resolved.

3GPP Anchor

The 3GPP Anchor is a functional entity that anchors the user plane for mobility between the 2G/3G access system and the LTE access system. The 3GPP Anchor functional entity is co-located with the MME/UPE.
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.



Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2:
It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access 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). 
S3*:
It enables user and bearer information exchange for inter MME/UPE 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). 
S4:
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.



S5:
It provides the user plane with related control and mobility support between MME/UPE (including the 3GPP anchor) and the SAE anchor.  
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 Point (PCEP). 
The allocation of the PCEP is FFS. 
SGi: 
It is the reference point between the Inter AS 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.
Protocol assumption:
-
The interfaces between the SGSN in 2G/3G Core Network and the Evolved Packet Core (EPC) shall be based on GTP protocol.

-
The interfaces between the SAE MME/UPE and the 2G/3G Core Network shall be based on GTP protocol.
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Note: the figure does not show not all reference points for better readability
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