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1
Introduction

Recent decisions in SA2 allow certain updates of the E-UTRAN architecture description, which is given in 25.912 [1] and was inherited – in some way – into the RAN stage 2 TS [2]. 
2
Discussion

Following points are taken into consideration for elaborating an accurate description of the E-UTRAN architecture:

-
RAN3 received the information that the S1 interface shall support a split of the aGW into MME and UPE, whereas it is still FFS whether an open interface shall be supported in between. The respective functional split between MME and UPE is FFS and hence “Notes” have been added and the respective figure was modified. 

-
RAN3 further received the information that inter-MME/UPE relocation shall be supported for certain cases.

-
The current depiction of the basic E-UTRAN architecture shows the EPC consisting of aGWs. As the term “aGW” seems to be become fuzzy, it should be replaced by MME/UPE, which shows sufficient information w.r.t. the S1 reference point definition.

-
Further, in order to avoid misunderstanding, the brackets showing the EPC have been removed, as the EPC seem to consist of more nodes than just the aGW (MME/UPE). 

3
Proposal

It is proposed to modify the current description of the E-UTRAN architecture in the RAN stage 2 description in the following way:

4
Overall architecture

The E-UTRAN consists of eNBs, providing the E-UTRA user plane (RLC/MAC/PHY) and control plane (RRC) protocol terminations towards the UE. The eNBs are interconnected with each other by means of the X2 interface. The eNBs are also connected by means of the S1 interface to the EPC (Evolved Packet Core), more specifically to the MME (Mobility Management Entity) and the UPE (User Plane Entity). The S1 interface supports a many-to-many relation between MMEs/UPEs and eNBs. The S1 interface supports a logical split between the MME and a the UPE.
NOTE: 
the functional split between MME and UPE  remains FFS.
Typically, there exists always an X2 interface between the eNBs that need to communicate with each other, e.g. for support of handover of UEs in LTE_ACTIVE. For exceptional cases (e.g. inter-PLMN handover), inter-eNB mobility is supported by means of MME/UPE relocation via the S1 interface.
The EUTRAN architecture is illustrated in Figure 4.




Figure 4: Overall Architecture

4.1
Functional Split

The eNB hosts the following functions: 

-
Functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic allocation of resources to UEs in both uplink and downlink (scheduling);

-
Selection of an MME at UE attachment;
NOTE:
it is assumed, that at UE attachment, firstly the MME is involved, i.e. actually the MME is selected.
-
Routing towards aGW at RRC activation;

-
Scheduling and transmission of paging messages (originated from the MME);

-
Scheduling and transmission of broadcast information (originated from the MME or O&M);

-
Measurement configuration and reporting for mobility and scheduling.

The UPE/MME hosts the following functions:

NOTE:
Once the functional split between UPE and MME is decided, this list should be replaced by separate lists for MME and UPE.
-
Distribution of paging messages to the eNBs;

NOTE:
Paging distributions is assumed to be actually performed by the MME.
-
Security control;

-
IP header compression and encryption of user data streams;
NOTE:
This function is assumed to reside in the UPE.
-
Termination of U-plane packets for paging reasons;
NOTE:
This function is assumed to reside in the UPE.
-
Switching of U-plane for support of UE mobility;

NOTE:
This function is assumed to reside in the UPE.
-
Idle state mobility control;

NOTE:
This function is assumed to reside in the MME.
-
SAE bearer control;

-
Ciphering and integrity protection of NAS signalling.

This is summarized on the figure below where yellow boxes depict the logical nodes, white boxes depict the functional entities of the control plane and blue boxes depict the radio protocol layers.

NOTE: 
it is assumed that a logical E-UTRAN node in addition to the eNB is not needed for RRM purposes. Moreover, due to the different usage of inter-cell RRM functionalities, each inter-cell RRM functionality should be considered separately in order to assess whether it should be handled in a centralised manner or in a distributed manner.

NOTE:
MBMS related functions in E-UTRAN are described separately in subclause 14.
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Figure 4.1: Functional Split between E-UTRAN and EPC
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