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4
Overall architecture

The E-UTRAN consists of eNBs, providing the E-UTRA user plane (PDCP/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) by means of the S1-MME and to the Serving Gateway (S-GW) by means of the S1-U. The S1 interface supports a many-to-many relation between MMEs / Serving Gateways and eNBs.

The E-UTRAN architecture is illustrated in Figure 4 below.
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Figure 4-1: 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);

-
IP header compression and encryption of user data stream;

-
Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE;

-
Routing of User Plane data towards Serving Gateway;

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

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

-
Measurement and measurement reporting configuration for mobility and scheduling.
-
Scheduling and transmission of ETWS messages (originated from the MME)
The MME hosts the following functions (see 3GPP TS 23.401 [17]):

-
NAS signalling; 

-
NAS signalling security; 
-
AS Security control;
-
Inter CN node signalling for mobility between 3GPP access networks;

-
Idle mode UE Reachability (including control and execution of paging retransmission);

-
Tracking Area list management (for UE in idle and active mode);

-
PDN GW and Serving GW selection;

-
MME selection for handovers with MME change;

-
SGSN selection for handovers to 2G or 3G 3GPP access networks;

-
Roaming;

-
Authentication;

-
Bearer management functions including dedicated bearer establishment.
-
Support for ETWS message transmission.
The Serving Gateway (S-GW) hosts the following functions (see 3GPP TS 23.401 [17]):

-
The local Mobility Anchor point for inter-eNB handover;

-
Mobility anchoring for inter-3GPP mobility;

-
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure;

-
Lawful Interception;

-
Packet routeing and forwarding;

-
Transport level packet marking in the uplink and the downlink;

-
Accounting on user and QCI granularity for inter-operator charging;

-
UL and DL charging per UE, PDN, and QCI.

The PDN Gateway (P-GW) hosts the following functions (see 3GPP TS 23.401 [17]):

-
Per-user based packet filtering (by e.g. deep packet inspection);

-
Lawful Interception;

-
UE IP address allocation;

-
Transport level packet marking in the downlink;

-
UL and DL service level charging, gating and rate enforcement;

-
DL rate enforcement based on AMBR;

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 no other logical E-UTRAN node than the eNB is 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 15.
========== Next Change ==========
19.2.1
S1 Interface Functions

Note: 
The following list of S1 functions reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 

-
EPS Bearer Service Management function:

-
Setup, Modify, release.

-
Mobility Functions for UEs in ECM-CONNECTED:

-
Intra-LTE Handover;

-
Inter-3GPP-RAT Handover.

-
S1 Paging function: 

-
NAS Signalling Transport function;

-
S1-interface management functions:

-
Error indication;
-
Reset.
-
Network Sharing Function;

-
Roaming and Area Restriction Support function;

-
NAS Node Selection Function;

-
Initial Context Setup Function;

-
UE Context Modification Function.
-
ETWS Message Transmission Function
19.2.1.1
S1 Paging function

The paging function supports the sending of paging requests to all cells of the TA(s) the UE is registered. 

Paging requests are sent to the relevant eNBs according to the mobility information kept in the UE’s MM context in the serving MME. 

19.2.1.2
S1 UE Context Management function

In order to support UEs in ECM-CONNECTED, UE contexts need to be managed, i.e. established and released in the eNodeB and in the EPC to support user individual signalling on S1. 

19.2.1.3
Initial Context Setup Function

The Initial Context Setup function supports the establishment of the necessary overall initial UE Context including EPS Bearer context, Security context, roaming restriction, UE capability information, Subscriber Profile ID for RAT/Frequency Priority, UE S1 signalling connection ID, etc. in the eNB to enable fast Idle-to-Active transition. 
In addition to the setup of overall initial UE Contexts, Initial Context Setup function also supports the piggy-backing of the corresponding NAS messages. Initial Context Setup is initiated by the MME.
19.2.1.3a
UE Context Modification Function
The UE Context Modification function supports the modification of UE Context in eNB for UEs in active state.
19.2.1.4
Mobility Functions for UEs in ECM-CONNECTED
19.2.1.4.1
Intra-LTE Handover

The Intra-LTE-Handover function supports mobility for UEs in ECM-CONNECTED and comprises the preparation, execution and completion of handover via the X2 and S1 interfaces.

 19.2.1.4.2

Inter-3GPP-RAT Handover

The Inter-3GPP-RAT Handover function supports mobility to and from other 3GPP-RATs for UEs in ECM-CONNECTED and comprises the preparation, execution and completion of handover via the S1 interface.

19.2.1.5
EPS Bearer Service Management function 

The EPS Bearer Service management function is responsible for establishing, modifying and releasing E-UTRAN resources for user data transport once a UE context is available in the eNB. The establishment and modification of E-UTRAN resources is triggered by the MME and requires respective QoS information to be provided to the eNB. The release of E-UTRAN resources is triggered by the MME either directly or following a request received from the eNB (optional). 

NOTE:
Whether EPS bearer related NAS messages are included in S1AP EPS Bearer Management procedures piggybacking or if NAS messages are sent with S1-AP Direct Transfer is FFS:
19.2.1.6
NAS Signalling Transport function

The NAS Signalling Transport function provides means to transport a NAS message (e.g. for NAS mobility management) for a specific UE on the S1 interface.

19.2.1.7

NAS Node Selection Function

The interconnection of eNBs to multiple MME/Serving S-GWs is supported in the LTE/SAE architecture. Therefore a NAS node selection function is located in the eNB to determine the MME association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the MME.

This functionality is located in the eNB only and enables proper routing via the S1 interface. On S1, no specific procedure corresponds to the NAS Node Selection Function.
19.2.1.8
S1-interface management functions

The S1-interface management functions provide 

-
means to ensure a defined start of S1-interface operation (reset)

-
means to handle different versions of application part implementations and protocol errors (error indication)
19.2.1.9
ETWS Message Transmission function

The ETWS message transmission function provides means to transfer ETWS message via S1 interface.

========== End of Change ==========
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