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It is proposed to add the following texts into TR 21.914.
8.1.1
Extended architecture support for Cellular Internet of Things
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An extended architecture to support Cellular Internet of Things was studied in TR 23.730. In Rel-14, as part of normative work, the following enhancements were specified.

8.1.1.1
Restriction of use of Enhanced Coverage

The support of UEs in Enhanced Coverage is specified in TS 36.300. The usage of Enhanced Coverage may require use of extensive resources (e.g. radio and signalling resources) from the network. This feature enables the operator to prevent specific subscribers from using Enhanced Coverage. The Enhanced Coverage Restricted parameter is introduced as part of the subscription data in the HSS that specifies per PLMN whether the enhanced coverage functionality is restricted or not for the UE. The MME receives Enhanced Coverage Restricted parameter from the HSS. If the UE includes the support for restriction of use of Enhanced Coverage, the MME sends the Enhanced Coverage Restricted parameter to the UE in the Attach/TAU Accept message. The UE uses the value of Enhanced Coverage Restricted parameter to determine if the enhanced coverage feature is restricted or not. The MME also provides an Enhanced Coverage Restricted parameter to the eNB via S1 signalling whenever the UE context is established in the RAN, e.g., during service request procedure, attach procedure, and TAU procedure. The Restriction of use of the Enhanced Coverage is specified in TS 23.060 and TS 23.401. The support for Enhanced Coverage (i.e. CE Mode B) for both "data centric" and "voice centric" UEs is specified in TS 23.401 and TS 23.228. 

The support for Enhanced Coverage Restriction Control via SCEF was also specified which enables 3rd party service providers to query status of the enhanced coverage restriction or enable/disable enhanced coverage restriction per individual UEs. The Enhanced Coverage Restriction Control via SCEF is specified in TS 23.682. 

Stage-3 aspects for restriction of use of Enhanced Coverage are specified in TS 24.301, TS 23.008, TS 29.272, and TS 29.002.

8.1.1.2 
Reliable Data Delivery

The Rel-13 solution for non-IP data delivery (NIDD) via the SCEF is unreliable, i.e., there is no mechanism for the SCEF to determine if the data was successfully delivered to the UE (e.g., in case of UE radio link failure, or if the UE is out of coverage) and for the UE to determine if the data was successfully delivered to the SCEF (e.g., in case of T6a/b connection failure, SCEF congestion etc.). Rel-14 introduced enhancements for reliable delivery of NIDD.  Two complimentary mechanism were specified – 

a) 
Reliable delivery by acknowledgements on a hop-by-hop basis, i.e. the link layer protocol on each interface used for NIDD uses acknowledgments and nodes apply retransmissions if needed to ensure reliable delivery; 

b) 
Reliable Data Service (RDS) between UE and SCEF. The RDS provides a mechanism for the SCEF to determine if the data was successfully delivered to the UE and for the UE to determine if the data was successfully delivered to the SCEF. When a requested acknowledgement is not received, the RDS retransmits the packet. The RDS is enabled or disabled based on APN Configuration per (Service Level Agreement) SLA. The RDS protocol is specified in TS 24.250. 

8.1.1.3
Inter RAT idle mode mobility to/from NB-IoT

Rel-13 does not support idle mode mobility to and from the NB-IoT RAT and if the MME identifies an attempt for RAT change to or from NB-IoT (e.g., at reception of a Context Request or Context Response message or at intra-MME TAU), the MME requires the UE to reattach. Rel-14 introduced the support for idle mode inter-RAT mobility to and from NB-IoT. To ensure a UE initiates tracking area updating procedure when performing inter-RAT mobility between NB-IoT and WB-E-UTRAN, the E-UTRAN shall be configured such that a Tracking Area does not contain both WB-E-UTRAN and NB-IoT cells, and the MME shall not allocate a Tracking Area Identity list that contains both NB-IoT and WB-E-UTRAN Tracking Areas.

A new subscription parameter PDN-Connection-Continuity was added to indicate, on per APN basis, how to handle the PDN connection when the UE moves between "broadband" (WB-E-UTRAN, UTRAN) and "narrowband" (NB-IoT, GPRS, EC-GSM-IoT). The serving node based on the PDN-Connection-Continuity subscription parameter and on the operator policy determines whether to maintain the PDN connection or disconnect the PDN connection with/without a reactivation request. Stage-2 details are specified in TS 23.401 and TS 23.060. 

Stage-3 details are specified in TS 29.272 and TS 29.274. 

8.1.1.4
MBMS user service for UEs using power saving functions

MBMS Bearer Services (see TS 23.246) together with MBMS User Services (see TS 26.346) provide a means to deliver data or triggering payload over broadcast to multiple UEs at the same time. One of the key requirements is how to provide MBMS service to the UEs using power saving functions (e.g. Power Saving Mode  or eDRX). Details of MBMS user service for UEs using power saving functions is specified in TS 23.401. 

8.1.1.5
Enhancements to Location Services for CIoT

Location Services (LCS) are defined in TS 23.271. In order to support Location Services for CIoT UEs, the following enhancements to Location Services are defined:

· Deferred Location for the UE availability event

· Indication of UE RAT type and/or coverage level to Evolved Serving Mobile Location Centre (E-SMLC)

· Support of UE positioning measurements in idle mode

· Addition of Periodic and Triggered Location for EPC

· Support of Last Known Location for a UE that are unreachable for long periods of times

Stage-2 details are specified in TS 23.682 and TS 23.271. 
8.1.1.6
Inter UE QoS for NB-IoT UEs using Control Plane CIoT EPS optimization

To allow the E-UTRAN to prioritise resource allocation between different NB-IoT UEs when some of the UEs are using the Control Plane CIoT EPS optimisation, the eNB may request, based on configuration, the MME to supply the eNB with the negotiated QoS profile for any UE that is using the Control Plane CIoT EPS optimisation. The QoS profile sent to the eNB by the MME consists of the E-RAB Level QoS Parameter in the E-RAB to be Setup List IE . The eNB can use the QoS profile to assist with resource prioritisation decisions between different NB-IoT UEs (irrespective of whether the UE/eNB is using the Control Plane CIoT EPS optimisation, or, the User Plane CIoT EPS optimisation). 

Stage-2 details are specified in TS 23.401. Stage-3 details are specified in TS 36.413. 

8.1.1.7
CN overload control for data transfer via Control Plane CIoT EPS Optimization

Further enhancements to handle the CN overload from data transmission via Control Plane CIoT EPS Optimization were specified. Under overload conditions the MME may restrict requests from UEs for data transmission via Control Plane CIoT EPS Optimisation. A first option consists in a Control Plane data back-off timer returned by the MME to the UE via NAS signalling. While the Control Plane data back-off timer is running, the UE shall not initiate any data transfer via Control Plane CIoT EPS Optimisation. The MME shall store the Control Plane data back-off timer per UE and shall reject any further request (other than exception reporting) for data transmission via Control Plane Service Request from that UE while the Control Plane data back-off timer is still running. A second option is based on the MME requesting the eNB, using OVERLOAD START message, not to accept RRC connection requests with RRC establishment cause "mo-data" or "delayTolerantAccess" from UEs that only support Control Plane CIoT EPS Optimisation. 

Stage-2 details are specified in TS 23.401. Stage-3 details are specified in TS 24.301, TS 36.331 and TS 36.413. 
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