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First Change

4.5.X
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 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.
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