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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 the 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, CS fallback, self-configuration/self-optimisation, ACB, EAB, ACDC and SSAC are not supported for NB-IoT. This is not further stated in the corresponding procedures.
4.X
Light Connected mode
The light connected mode is a mode where a UE can move within a RAN based paging area while the last serving eNB keeps the UE context and the UE-associated S1 connection with the serving MME. 
If the last serving eNB decides to move the UE into light connected mode, it sends to the UE an RRC message which contains the RAN based paging area. The RAN based paging area may consist of a list of cells belonging to one or multiple eNBs or a list of Tracking Areas.  The UE notifies the network if it exits the configured RAN based paging area.
If the last serving eNB receives DL data from the SGW, or NAS signalling from the MME, while the UE is in light connected mode it pages in the cells corresponding to the RAN based paging area and may send X2 RAN Paging to neighbour eNB(s) if the RAN based paging area includes cells of neighbour eNB(s). The last serving eNB may repeat the paging in the RAN based paging area. If the RAN paging fails the last serving eNB shall trigger NAS Non Delivery Indication to the MME if any DL NAS PDU is undelivered and release the UE-associated S1 connection of the UE.
If the UE accesses an eNB other than the last serving eNB, the receiving eNB triggers the Retrieve UE Context procedure to get the UE context from the last serving eNB and becomes the new serving eNB (FFS if access by the periodic Paging Area Update).    
MME and eNB exchange signalling to control the operation of the feature. [FFS]
Light Connected mode is not supported for HeNB and NB-IoT in this release.
NEXT CHANGES
20.2.1
X2-CP Functions

The X2AP protocol supports the following functions:

-
Intra LTE-Access-System Mobility Support for UE in ECM-CONNECTED:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;
-
Handover cancellation.
-
Support of DC for UE in ECM-CONNECTED:

-
Establishment, Modification and Release of a UE context at the SeNB;

-
Control of user plane tunnels between MeNB and SeNB for a specific UE for split bearer and data forwarding;
-
Provision of the TNL information of the S1 user plane tunnels for SCG bearers.

-
Support of inter-eNB UE Context Resume:

-
Retrieval of UE context for a UE which attempts to resume its RRC connection in an eNB different from where the RRC connection was suspended.

-
Load Management;
-
General X2 management and error handling functions:

-
Error indication;

-
Setting up the X2;

-
Resetting the X2;

-
Updating the X2 configuration data;

-
X2 Release;

-
X2AP Message Transfer;

-
Registration;

-
X2 Removal.

-
Mobility failure event notification and information exchange in support of handover settings negotiation;

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation.
-
Support of RAN Paging:

-
Sending of RAN paging by last serving eNB towards other eNB(s) in the RAN-based paging area for a UE in Light Connected mode. 
NEXT CHANGES
20.2.2.19
Retrieve UE Context

The purpose of the Retrieve UE Context procedure is to retrieve the UE context for a UE which attempts to resume its RRC connection in an eNB (the new eNB) different from the eNB (the old eNB) where the RRC connection was suspended.

If the new eNB is able to identify the old eNB based on the Resume ID received from the UE, it triggers the Retrieve UE Context procedure towards the old eNB.

If the old eNB is able to match the UE context with the Resume ID included in the RETRIEVE UE CONTEXT REQUEST message it responds with the RETRIEVE UE CONTEXT RESPONSE message containing UE context information.

Upon resumption of the UE Context in the new eNB, the new eNB resumes the RRC connection and performs the S1-AP Path Switch procedure to establish a S1 UE associated signalling connection to the serving MME and to request the MME to resume the UE context and related bearer contexts in the EPC and update the downlink path. After the S1-AP Path Switch procedure the new eNB triggers release of the UE Context at the old eNB by means of the X2-AP UE Context Release procedure.

In the context of light connected state, when receiving the RETRIEVE UE CONTEXT RESPONSE message the new eNB shall provide the necessary tunnel information for the admitted E-RABs by triggering the FORWARDING TUNNEL INFORMATION procedure. 
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Figure 20.2.2.19-1: Retrieve UE Context procedure (highlighted in blue). Successful case
In case the old eNB cannot find UE Context Information corresponding to the Resume ID received from the UE, it responds with the RETRIEVE UE CONTEXT FAILURE message and the new eNB fails the RRC connection resume procedure as specified in TS 36.331 [16].
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Figure 20.2.2.19-2: Retrieve UE Context procedure (highlighted in blue). Unsuccessful case
20.2.2.xx
RAN Paging 
The purpose of the RAN Paging procedure is to enable an eNB to trigger RAN paging in another eNB for a UE in light connected mode.  
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Figure 20.2.2.xx-1: RAN Paging procedure
In the context of light connected state, the last serving eNB initiates the RAN Paging procedure by sending the X2 RAN PAGING message including the parameters necessary for the paging. Whether and how the last serving eNB determines the priority for this paging is FFS.
20.2.2.xy
Forwarding Tunnel Information 
The purpose of the Forwarding Tunnel Information procedure is to enable an eNB to provide the GTP Tunnel Information for the relevant E-RABs to another eNB to be used for data forwarding. 
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Figure 20.2.2.xy-1: Forwarding Tunnel Information procedure
END OF CHANGES
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