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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

4.10
NB-IoT

NB-IoT provides access to network services using physical layer optimized for very low power consumption (e.g. full carrier bandwidth is 180 kHz, subcarrier spacing can be 3.75 kHz or 15 kHz).
As indicated in ther relevant subclauses in this specification, a number of E-UTRA protocol functions supported by all Rel-8 UEs are not used for NB-IoT and need not be supported by eNBs and UEs only using NB-IoT.
In this version of the specification, a number of functions including inter-RAT mobility, handover, measurement reports, public warning functions, GBR, CSG, support of HeNBs, relaying, carrier aggregation, dual connectivity, NAICS, MBMS, real-time services, interference avoidance for in-device coexistence, RAN assisted WLAN interworking, sidelink communication/discovery, MDT, emergency call  and CS fallback are not supported for NB-IoT.
<<<<<<<<<<<<<<<<<<<< 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 Access Restriction Support function;

-
NAS Node Selection Function;

-
Initial Context Setup Function;

-
UE Context Modification Function;

-
UE Context Resume Function;

-
MME Load balancing Function;

-
Location Reporting Function;

-
PWS (which includes ETWS and CMAS) Message Transmission Function;

-
Overload function;

-
RAN Information Management Function;

-
Configuration Transfer Function;

-
S1 CDMA2000 Tunnelling function;
-
Trace function;

-
UE Radio Capability Match.

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 E-RAB context, Security context, roaming and access restrictions, 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.
19.2.1.3x
UE Context Resume Function
The UE Context Resume function supports the suspension and resumption of an established UE Context and allows keeping the UE Context in eNB for UEs that were sent to RRC_IDLE and may resume the RRC connection without the necessity to re-establish the UE Context in the eNB.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

19.2.2.x1
UE Context Suspend procedure
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Figure 19.2.2.x1-1: UE Context Suspend procedure

The UE Context Suspend procedure is initiated by the eNB to request the MME to suspend the UE context and the related bearer contexts in the EPC after which the eNB sends the UE to RRC_IDLE.
After successful completion of the UE Context Suspend procedure the UE-associated signalling connection is said to be suspended. The eNB and the MME keep all context data necessary to resume the UE-associated signalling connection so that there is no need to exchange information that has been provided to the respective node already before the UE-associated signalling connection has been suspended. Only the following S1AP procedures are allowed to take place on a suspendend UE-associated signalling connection:

-
UE Context Resume;

-
S1AP UE Context Release (eNB and MME initiated);

-
Initial UE Message.
Editor’s Note:
It is FFS whether the UE-associated signalling connection can be resumed with the Initial UE message procedure or another message.
19.2.2.x2
UE Context Resume procedure
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Figure 19.2.2.x1-1: UE Context Resume procedure

The UE Context Resume procedure is initiated by the eNB to indicate that the UE has resumed the RRC connection and to request the MME to resume the UE context and related bearer contexts in the EPC.

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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