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**** FIRST CHANGE ****

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [7] apply:

WB-E-UTRAN

LTE-M
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AS
Application Server

CDR
Charging Data Record

CDF
Charging Data Function

CGF
Charging Gateway Function

CIoT
Cellular Internet of Things

CP
Communication Pattern

DDN
Downlink Data Notification

IWK-SCEF
Interworking SCEF
LTE-M
LTE Cat-M1 and LTE Cat-M2
MTC
Machine Type Communications

MTC-IWF
Machine Type Communications-InterWorking Function

NIDD
Non-IP Data Delivery

PCRF
Policy and Charging Rules Function

P‑GW
PDN Gateway

PFDF
Packet Flow Description Function

PSM
Power Saving Mode

SCEF
Service Capability Exposure Function

SCS
Services Capability Server

SLF
Subscriber Location Function

SME
Short Message Entities

SMS-SC
Short Message Service-Service Centre

SRI
Send Routing Information
WB-E-UTRAN
Wide Band E-UTRAN
**** next CHANGE ****

4.5.13.3.0
General

For WB-E-UTRAN and LTE-M, the extended idle mode DRX value range will consist of values starting from 5.12s (i.e. 5.12s, 10.24s, 20.48s, etc.) up to a maximum of 2621.44s (almost 44 min). For NB-IoT, the extended idle mode DRX value range will start from 20.48s (i.e., 20.48s, 40.96s, 81.92, etc.) up to a maximum of 10485.76s (almost 3 hours) (see TS 36.304 [35]). The extended idle mode DRX cycle length is negotiated via NAS signalling according to clause 4.5.13.1. The MME includes the extended idle mode DRX cycle length for WB-E-UTRAN, LTE-M or NB-IoT in paging message to assist the eNodeB in paging the UE.

NOTE:
Heterogeneous support of extended idle mode DRX in tracking areas assigned by MME in a TAI list can result in significant battery life reduction in the UE as compared to homogeneous support by eNodeBs of extended idle mode DRX.

For extended idle mode DRX cycle length of 5.12s, regular paging strategy as defined in TS 23.401 [7] is used.

For extended idle mode DRX cycle length of 10.24s or longer, clauses 4.5.13.3.1, 4.5.13.3.2 and 4.5.13.3.3 apply.
**** next CHANGE ****

4.5.19
Enhancements to Location Services for CIoT

Location Services (LCS) are defined in TS 23.271 [33]. In order to support Location Services for CIoT UEs, following enhancements to Location Services are defined (refer to TS 23.271 [33] for detailed procedures):

-
Deferred location for the UE availability event:

-
When extended idle mode DRX or PSM is used, a deferred location after a UE becomes available it is useful to avoid reliance on notifying an external client when the UE next becomes available and requiring the external client to then issue a Mobile Terminated Location Request (MT-LR) before the UE becomes unavailable again.

-
The procedures for deferred location from V-GMLC to the external client and the EPC Mobile Terminating Location Request (EPC-MT-LR) procedure are combined properly in the V-GMLC as specified TS 23.271 [33].

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

-
Providing an E-SMLC with an indication of the RAT type and/or the coverage level may enable the E-SMLC to appropriately determine a maximum size, maximum frequency and maximum transfer delay for positioning messages sent to and from the UE.

-
RAT type and coverage level indications from the MME to the E-SMLC are introduced in TS 23.271 [33].

-
For the case of coverage level, and indication of coverage level from eNB to MME is introduced.

-
Support of UE positioning measurements in idle mode:

-
NB-IoT UEs or LTE-M Cat-M1 UEs may perform measurements for some positioning methods only when in ECM-IDLE state due to minimal resources.

-
An E-SMLC that is aware of this (e.g. from an indication sent by the UE) may allow additional response time to the UE (e.g. in the QoS) to obtain the measurements. An MME that is aware of this (e.g. from the UE access type) may also allow additional time for a location session to complete.

-
Addition of Periodic and Triggered Location for EPC:

-
A flexible periodic and/or triggered Mobile Terminated Location Request (MT-LR) capability is useful to enable UE location at times other than when a UE normally becomes available and/or with better granularity than a cell ID.

-
New procedures are introduced in TS 23.271 [33] to initiate and maintain deferred periodic and triggered event reporting and to cancel reporting by an LCS client, UE or network entity. The area event, periodic event and motion event are clarified in the context of EPC access. Impacts to LCS messages between an LCS Client and GMLC, between GMLCs and between an H-GMLC and PPR are included.

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

-
For UEs that are unreachable for long periods of time, e.g. using extended idle mode DRX or PSM, last known location support enables an external LCS client to receive some information on UE location without waiting (e.g. a few hours) for the UE to become reachable.

-
The EPC-MT-LR procedure defined in TS 23.271 [33] is enhanced to support last known location based on a last known serving cell.
**** next CHANGE ****
4.5.20
MBMS user service for NB or M UE categories

TS 36.306 [41] defines UE categories M1, M2 for E-UTRAN and NB1, NB2 for NB-IoT that can only support limited bandwidth and transport block size. In order for UEs of these categories to be able to receive MBMS service, E-UTRAN needs to be able to determine the UE category that applies to the specific service indicated by the TMGI.

In order for E-UTRAN to know the UE categories for MBMS bearer service, the UE Capability for MBMS (which includes UE Category for MBMS and optionally associated coverage level for MBMS) is provided by SCS/AS to the BMSC via the SCEF. Using PLMN specific QCI information, the characteristics are signalled by the BM-SC to E-UTRAN following the procedures described in clause 5.5.1 of the present specification and TS 23.246 [29]. This includes:

-
QCI(s) that are determined taking into account the UE Category for MBMS that indicates the "M" or "NB" category (M1, M2, NB1, NB2) as defined in TS 36.306 [41] that can receive the service indicated by the TMGI. E-UTRAN uses the QCI to determine the radio parameters that would determine the categories of UEs that are required to receive the service. EUTRAN is configured with the QCI to UE Category for MBMS mapping.

NOTE 1:
The way UE Category for MBMS needs to be interpreted is to allow PLMN specific QCI to be derived by the BMSC that would allow the MBMS service to be received by each UE type. For example, for UE Category for MBMS "M1 and M2", a QCI will be derived that will map to radio configuration that would allow M1 and M2 UEs to receive the service over the radio interface. For UE Category Info "NB2", a QCI will be derived that will map to radio configuration that would allow only NB2 UEs to receive the service over the radio interface.

-
Optionally, the SCS/AS may provide additional information regarding the coverage level for the related MBMS service. The coverage level indicates if the MBMS service is intended to be received by UEs located in extended coverage and is used by E-UTRAN to determine the radio configuration required, e.g. determine the number of repetitions, to reach the UEs that receive the MBMS service. Three levels of Coverage Level for MBMS are defined as "normal", "medium" and "high". The coverage level information, when provided, shall be reflected via the QCI.

NOTE 2:
It is up to E-UTRAN implementation how the coverage level information can be used.

NOTE 3:
A single QCI does not allow for both NB and M category UEs to receive the same service indicated by one TMGI.

**** next CHANGE ****
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