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START OF CHANGE
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 PWS (which includes ETWS, CMAS and other similar services) messages (originated from the MME);

-
CSG handling;

-
Transport level packet marking in the uplink.

The DeNB hosts the following functions in addition to the eNB functions:
-
S1/X2 proxy functionality for supporting RNs;

-
S11 termination and S-GW/P-GW functionality for supporting RNs.

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 PWS (which includes ETWS and CMAS) message transmission;
-
Optionally performing paging optimisation.
NOTE 1: 
The MME should not filter the PAGING message based on the CSG IDs towards macro eNBs.
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 uplink and the downlink;

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

-
DL rate enforcement based on APN-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 2: 
There is no logical E-UTRAN node other than the eNB needed for RRM purposes.

NOTE 3:
MBMS related functions in E-UTRAN are described separately in subclause 15.
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Figure 4.1-1: Functional Split between E-UTRAN and EPC

NEXT CHANGE
19.2.1
S1 Interface Functions

The S1 interface provides the following functions:

-
E-RAB 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;

-
LPPa 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;

-
MME Load balancing Function;

-
Location Reporting Function;

-
PWS (which includes ETWS, CMAS and other similar services) Message Transmission Function;

-
Overload function;

-
RAN Information Management Function;

-
Configuration Transfer Function;

-
S1 CDMA2000 Tunnelling function;
-
Trace function.

NEXT CHANGE
19.2.2.13
Write-Replace Warning procedure
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Figure 19.2.2.13.1-1: Write-Replace Warning procedure

The Write-Replace Warning procedure is used to start the broadcasting of a PWS warning message.

ETWS is an example of PWS warning system using this procedure where one message at a time can be delivered over the radio.

CMAS is another example of PWS warning system using this procedure which allows the broadcast of multiple concurrent warning messages over the radio. The same applies to other similar services.
The procedure is initiated by the MME by sending WRITE-REPLACE WARNING REQUEST message containing at least the Message Identifier, Warning Area list, information on how the broadcast should be performed, and the contents of the warning message to be broadcast.

The eNB responds with WRITE-REPLACE WARNING RESPONSE message to acknowledge that the requested PWS warning message broadcast was initiated.

ETWS and CMAS are independent services and ETWS and CMAS messages are differentiated over S1 in order to allow different handling.

In the case of ETWS, the Write-Replace Warning procedure can also be used to overwrite the ongoing broadcasting of an ETWS warning message.

NEXT CHANGE
19.2.2.17
Kill procedure
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Figure 19.2.2.17-1: Kill procedure

The Kill procedure is used to stop the broadcasting a PWS warning message.

CMAS and other similar services are examples of warning systems using this procedure. The ETWS warning system doesn’t use this procedure.

The procedure is initiated by the MME sending the KILL REQUEST message containing at least the Message Identifier and serial number of the message to be killed and the Warning Area List where it shall be killed.

The eNB responds with a KILL RESPONSE message to acknowledge that the requested PWS message broadcast delivery has actually been stopped.

END OF CHANGES
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