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Introduction

One area where the handling of control plane and user plane affects the evolved architecture is in the role of the MME and UPE, which in the previous SA2 meetings has been left open. The MME and UPE are presented in many key issue figures and descriptions as one entity, with the note that they may also be separate entities. This contribution argues that the MME and UPE should be separate network elements and proposes to capture that principle in the TR. If the principle is accepted, detailed changes to each affected key issue can be done e.g. as editorial changes in subsequent meetings.

Furthermore, a proposal how to group functions between MME, UPE and Inter-AS Anchor is given in this contribution, using the function definitions presented in S2-060392 [1].

Discussion
As MME and UPE entities have different functional and scalability requirements (MME is a control plane element and scales according to number of subscribers, and UPE is a user plane and scales according to traffic amounts), it is beneficial to separate these entities. Furthermore, the separation has the following advantages:

· Reduces the amount of single point of failures SAE/LTE Access System

· Enables independent evolution steps; UPE and MME capacity can be upgraded independent of each other and they can also be upgraded separately with new  functions or capabilities

The proposal is that there exists m:n relationship between MME and UPE. 

Previously it has been already agreed (described in section 7.7.2) that LTE-Access-System system consists of distributed MMEs utilising load sharing/redundancy mechanisms (e.g. similar to Iu-flex) enabling mobility of the UE within a certain geographical area without changing the MME. 

In order to support the above the mentioned relationships, the following selection mechanisms are proposed for LTE-Access-System:

1. LTE RAN selects MME for UE, when delivering initial layer 3 signalling message to SAE/LTE Access System

2. MME selects UPE for UE during registration or other context creation (FFS) to SAE/LTE Access System

The main functionality of MME is to act as control plane entity for 3GPP LTE/SAE access. The main functionality of UPE is to act as common anchor point and IP point of attachment for 3GPP accesses. Furthermore, Inter-AS Anchor acts as mobility anchor for mobility between 3GPP accesses and non 3GPP accesses.

Proposal
The following new requirement on the architecture is proposed in section 5:

**** Start of 1st set of changes ****

-
The anchor point for handovers between 3GPP SAE/LTE access systems shall be separated into control plane and user plane network elements.
**** End of 1st set of changes ****

The following changes are proposed to the text in section 3.1: 
**** Start of 2nd set of changes ****

3.1
Definitions

For the purposes of the present document, the following terms and definitions [given in ... and the following] apply.

Mobility Management Entity (MME): Control-plane mobility management (MM) entity for 3GPP LTE/SAE access. It is responsible for the management of UE context and IP access service for LTE_IDLE and LTE_ACTIVE state UEs, and participates in mobility management of LTE_ACTIVE state UEs. It generates, allocates and maps a temporary UE identity into the permanent identity of the UE, and authenticates and authorizes the user. The UE context in MME consists of UE/user identity (temporary/permanent), IP address, Tracking Area ID, mobility state, and security parameters. In LTE_ACTIVE state, the UE context additionally contains Cell ID.
User Plane Entity (UPE): User-plane mobility entity for 3GPP LTE/SAE access. It functions as a common anchor point and IP point of attachment for 3GPP accesses. It provides triggering point for paging requests for LTE_IDLE state. It provides management and storage of UE information such as IP bearer service and internal routing information, and a relay service between the evolved RAN and the Inter-AS Anchor. It supports online and offline charging.

Idle State: is LTE_IDLE for SAE/LTE or PMM_IDLE for 2G/3G or URA_PCH, which is FFS

Nomadic Terminal: Terminal that does not have full mobile capabilities but would normally be expected 

to roam between different points of attachment of the network, both wireless and wired.

**** End of 2nd set of changes ****

The following changes are proposed to the text in section 7.11.2:
**** Start of 3rd set of changes ****

7.11.2
Solution for Key Issue - grouping of the functions


The below non-exhaustive lists present the allocation of evolved packet core functions to logical entities.

The UPE shall contain the following functions:

· IP based access services
· Packet routing and forwarding
· Policy and Charging Enforcement Function (PCEF) based on TS 23.203
· Issuing Charging Information for online or offline charging systems
· Mobility Anchor for mobility between different 3GPP based accesses
· Lawful interception of user plane traffic
· Gateway functionality to external networks
· Ciphering termination for user plane traffic
The MME shall contain the following functions:

· Management and storage of UE context
· Mobility management
· Authentication, authorization and key management
· Session management
· Lawful interception of signaling traffic

The Inter-AS Anchor shall contain the following functions:

· Packet routing and forwarding
· Policy and Charging Enforcement Function (PCEF) based on TS 23.203
· Issuing Charging Information for online or offline charging systems
· Mobility Anchor for mobility between 3GPP accesses and non 3GPP accesses


7.11.3
Impact on the baseline CN Architecture

The baseline CN architecture is modified to reflect the functional grouping in the evolved core network.

7.11.4
Impact on the baseline RAN Architecture

The baseline RAN architecture is modified to be based on the functional split between RAN and CN.

7.11.5
Impact on terminals used in the existing architecture
FFS.

**** End of 3rd set of changes ****

The following changes are proposed to section 4.2:
**** Start of 4th set of changes ****

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 and 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. 


Inter Access System Anchor (Inter AS Anchor)

Inter AS Anchor is the user plane anchor for mobility between 3GPP and non-3GPP access systems. 

It performs or supports handover between 3GPP 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 3GPP access. 
S3-C:
 It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state.

S3-U:
It provides user data forwarding for inter 3GPP access system mobility in active state.


S4:
It provides mobility support between GPRS accesses and non-3GPP accesses. S4 does not exist in case evolved RAN is part of system configuration.

S5:
 It provides mobility support between 3GPP and non-3GPP accesses in case evolved RAN is part of system configuration.


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. Allocation options for PCEP:
a) common PCEP in Inter AS Anchor,
b) individual PCEP per access system

S8:
It enables transfer of subscriber, IP access context and QoS information between MME and UPE.
**** End of 4th set of changes ****
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