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1.
Introduction
The proposed changes to TR 23.730 v.110 are highlighted below.

**** FIRST CHANGE ****
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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 22.368 [2], and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

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
Access Stratum

CoAP
Constrained Application Protocol

CP
Control Plane

E-SMLC
Enhanced Serving Mobile Location Centre

eDRX
Extended idle mode DRX

ELP
EPC LCS Protocol
GMLC
Gateway Mobile Location Centre

H-GMLC
Home GMLC

M2M
Machine-to-Machine

LPP
LTE Positioning Protocol

LPPa
LPP Annex

MLP
Mobile Location Protocol

MQTT
MQ Telemetry Transport

MQTT-SN
MQ Telemetry Transport for Sensor Networks

MTC
Machine Type Communications

MO-LR
Mobile Originated Location Request

MT-LR
Mobile Terminated Location Request

NI-LR
Network Initiated Location Request

CIoT
Cellular Internet of Things

PSM
Power Saving Mode

R-GMLC
Requesting GMLC

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality
OTDOA
Observed Time Difference of Arrival

SLP
SUPL Location Platform

SUPL
Secure User Plane Location

UP
User Plane
**** NEXT CHANGE ****

5.5.9
Sub-issue 5.8 - Message size adaptation according to coverage level

TS 23.271 [7] identifies TS 36.305 [15] as the "Stage 2 functional specification of UE positioning in E-UTRAN". In turn TS 36.305 [15] references the stage 3 protocol in TS 36.355 [14]" LTE Positioning Protocol (LPP)".

Clause 6.5.1.5 of TS 36.355 [14] has a Note that indicates multiple messages may be sent if more than 24 Neighbour Measurement Reports are needed. A very quick estimate indicates that this implies a maximum message size of around [275] octets.

In TS 24.301 [19], 3GPP Working Group CT 1 created the Generic NAS Transport message to carry location service messages to and from the UE and deliberately created a message that had an information element able to carry greater than 255 octets.

Depending upon the UE's coverage level, transmission of 275 octets can take a dramatically different time (e.g. from a few ms to, say, 6 seconds).

It seems likely that the timeliness of delivering location reports (e.g. to the GMLC) can be improved if the e-SMLC is made aware of the coverage level that the UE has, and then the e-SMLC does not request unduly large reports if the UE is in extremely poor coverage.

With the existing Release 13 stage 2 requirement (TS 23.401 [8], version 13.7.0) for the E-UTRAN to report the coverage level to the MME, the MME can relay this information onto the e-SMLC with the RAT Type.

**** NEXT CHANGE ****
6.13
Solution 13 - for Key Issue 5 on Reuse of Location Services architecture for Control Plane CIoT EPS optimization

A number of separate solutions are included here corresponding to one or more of the various sub-issues described for Key Issue 5 in clause 5.5. Because the solutions relate to the same set of location procedures defined in TS 23.271 [7], they are not necessarily mutually exclusive or independent and are best described and evaluated together rather than separately and independently.
6.13.1
Solution for sub-issue 5.1 - eDRX and Power Saving Mode (PSM)
6.13.1.1
Description

As shown in clause 5.5.2, eDRX and PSM may cause an unacceptably delayed response for an MT-LR request for a current UE location.

This issue cannot be solved directly because power saving by its nature leads to a UE being unavailable for a long and unpredictable period of time. However, several indirect solutions are possible.

One indirect solution would be to return a last known location to an external client when a UE is not available for a current MT-LR location request and optionally indicate the maximum interval that the UE will continue to remain unavailable. Further details of this solution including impacts and an evaluation are provided as part of the solution for sub-issue 5.2.
Two other indirect solutions for sub-issue 5.1 are described in clauses 6.13.3 and 6.13.4. 
6.13.2
Solution for sub-issue 5.2 - Last Known Location
6.13.2.1
Description

As shown in clause 5.5.3, a last known location would be useful with power saving features, but cannot currently be supported to finer granularity than a cell ID and may require alignment of the solution in TS 23.682 [3] with the CP location solution in TS 23.271 [7].

One solution to this problem would be for a serving MME to retain the last known serving cell ID after a UE goes into idle state and a timestamp for when this occurred. The last serving cell ID may be used to derive a last known location should an MT-LR request be received later from an external client when the UE is still unavailable. The serving MME can make use of an E-SMLC to convert the last serving cell ID into a geographic location. For example, the current LCS-AP location procedure defined in TS 29.171 [13] can be used with a new flag in the LCS-AP Location Request sent from the MME to the E-SMLC which tells the E-SMLC that the UE is not available and that the E-SMLC needs to determine a location for the UE using only the information included by the MME in the LCS-AP Location Request message. Since a UE could have changed serving cell with the same serving eNB, the E-SMLC may use the eNB portion of the last serving cell ID (ECGI) to determine a last known location. However, with NB-IoT access, the E-SMLC can use the entire cell ID (ECGI) since a change of serving cell is not supported for NB-IoT.
This solution can be further enhanced with some additional location measurements. The UE could provide measurements to the MME when it enters connected state and/or just before returning to idle state. The serving eNB can similarly obtain measurements for the UE when a signalling link is established to the UE and/or just prior to releasing the signalling link. The measurements can be provided to the serving MME. Measurements at other times could also be possible. The MME then includes any stored measurements in an LCS-AP Location Request to obtain a last known location from an E-SMLC along with the last known cell ID or eNB ID. This will enable a last known UE location using enhanced cell ID positioning and would be more accurate than use of only a cell ID or eNB ID.
Stage 3 support for a last known location is already present in the ELP protocol defined in TS 29.172 [ab] for the SLg interface between an MME and GMLC and in the MLP protocol defined by OMA [ac] for the Le interface between a GMLC and an external client. This existing stage 3 support would enable an external client to request a current or last known location for a target UE and for an MME to return a last known location to the external client via a GMLC when a current location for the UE is not available.
6.13.2.2
Impacts on existing nodes and functionality

With regard to the impacts and evaluation, it is assumed that the options of supporting measurements in addition to a last known cell ID and indicating the maximum time until a UE is next expected to become available are not supported.
MME:


when receiving an MT-LR location request indicating “current or last known location” for a UE that is unavailable, send a request to an E-SMLC with the last known cell ID and a new flag indicating a request for a last known location;


indicate a last known location when returning an MT-LR location response to the GMLC.

UE:
No impact.

eNB:
No impact.

E-SMLC:
When receiving a location request from an MME indicating a request for a last known location, obtain and return a location estimate using only the information provided in the location request.

GMLC:
Support a request for “current or last known location” in the case of an EPC MT-LR. 

6.13.2.3
Evaluation
The solution, of a returning a last known, can be of use to an external client when a UE is in PSM or eDRX and would be better than returning a failure response. The solution adds new impacts the MME, E-SMLC and GMLC. 
6.13.3
Solution for sub-issue 5.3 - Deferred Location
6.13.3.1
Description

As shown in clause 5.5.4, a deferred location for the UE availability event for E-UTRAN access is not aligned with the corresponding procedure for GSM and UMTS access and has more limitations.

One solution would be to add a deferred MT-LR location procedure for the UE availability event in TS 23.271 [7] for EPC access that is aligned with the current MT-LR location procedure for the UE availability event for GSM and UMTS access. This will allow an external client to request a deferred location for the UE availability event without having to know in advance which access type the UE is using. In addition common parts of the procedure involving a GMLC can be shared to reduce impacts.
Stage 3 support for a deferred MT-LR location procedure for the UE availability event is already present in both the ELP protocol [ab] for the Lgd interface between an SGSN and a GMLC and the MLP protocol [ac] for the Le interface between a GMLC and an external client. This existing stage 3 support would still be a new impact to an MME but not necessarily to a GMLC if the Lgd interface is supported to an SGSN using ELP.
6.13.3.2
Impacts on existing nodes and functionality

MME:
Support a new deferred EPC-MT-LR procedure to be defined in TS 23.271 [7] for the UE availability event. The procedure would reuse capability from the existing EPC-MT-LR procedure for current location and would be analogous to the existing deferred MT-LR procedures for the UE availability event in TS 23.271 [7] for GERAN and UTRAN access.
UE:
No impact.

eNB:
No impact.

E-SMLC:
No impact.

GMLC:
Support a new deferred EPC-MT-LR procedure to be defined in TS 23.271 [7] for the UE availability event. The procedure would reuse capability from the existing EPC-MT-LR procedure for current location and would be analogous to the existing deferred MT-LR procedures for the UE availability event in TS 23.271 [7] for GERAN and UTRAN access.
6.13.3.3
Evaluation
Some of the intents of the solution can be achieved by using the delayed location reporting per  the EPC MT-LR procedure per sec 9.1.15 in TS 23.271 [7]. However, the EPC MT-LR procedure does not support change of MME and is not aligned with deferred MT-LR support by an R-GMLC and H-GMLC as defined in section 5.1.8 in TS 23.271 [7]. Support of a deferred MT-LR for the UE availability event for EPC in alignment with the procedure in section 5.1.8 in TS 23.271 would correct these deficiencies.
6.13.4
Solution for sub-issue 5.4 - Triggered and Periodic Location
6.13.4.1
Description

As shown in clause 5.5.4, the lack of support for triggered and periodic location for E-UTRAN access will restrict location support for UEs with eDRX or PSM.

One solution would be to add a periodic MT-LR procedure for EPC access in TS 23.271 [7] aligned with the existing periodic MT-LR procedure for GERAN and UTRAN access. This will enable an external client to request periodic location for a UE without having to know in advance which access type the UE is using. In addition, portions of the procedure involving a GMLC can be common to reduce impacts. Both uplink and downlink positioning would be applicable.

Another related solution would be to add a triggered MT-LR procedure for the change of area event for EPC access in TS 23.271 [7] aligned with the existing triggered MT-LR procedure for GERAN and UTRAN access. With the change of area event as currently defined in TS 23.271 [7], an external client provides a geographic area and an indication of whether location reports are needed when the UE enters, leaves or remains within the area. The area would be converted to a set of cell IDs and/or other areas (e.g. TAs in the case of EPC access) before being provided to the UE. This new procedure can enable an external client to request triggered location for a UE without having to know in advance which access type the UE is using. In addition, portions of the procedure involving a  GMLC can be common to reduce impacts. In order to reduce power consumption, the UE can be allowed to evaluate the trigger condition while in idle state at some minimum defined interval and only return to connected state when a trigger condition occurs. After the UE returns to connected state, the current UE location would be obtained and provided to the external client.

The periodic and triggered MT-LR procedures can be optionally combined into a single triggered MT-LR procedure in which the trigger event can comprise a periodic timer expiry and/or an area event comprising a UE entering, leaving or staying within a particular area.
Stage 3 support for a triggered and periodic location is already present for the ELP protocol in TS 29.172 [ab] used for the Lgd interface between an SGSN and GMLC, for the MLP protocol [ac] used for the Le interface between a GMLC and an external client, and for the supplementary services protocol in TS 24.080 [ad] used over the S1 and Uu interfaces between an MME and UE. However, because support for triggered location for the area event assumes GERAN or UTRAN access but not E-UTRAN access, some impacts could be needed to ELP [ab] and the supplementary services protocol [ad] – e.g. to enable an area definition using one or more TAs.
6.13.4.2
Impacts on existing nodes and functionality

The impacts defined here assume that periodic and area event location are each supported separately for E-UTRAN access (in the same way as currently defined by GERAN and UTRAN access). Periodic and area event location are assumed to not be combined into a single procedure which could add further stage 3 impacts.
MME:
Support new deferred EPC-MT-LR procedures for periodic and area event location to be defined in TS 23.271 [7]. The procedure could reuse capability from the existing EPC-MT-LR procedure for current location and would be analogous to the existing deferred MT-LR procedures for periodic and area event location in TS 23.271 for GERAN and UTRAN access.

UE:
Potential impacts could be needed to supplementary services protocol [ad].
eNB:
No impact.

E-SMLC:
No impact.

GMLC:
Support new deferred EPC-MT-LR procedures for periodic and area event location to be defined in TS 23.271 [7]. The procedure could reuse capability from the existing EPC-MT-LR procedure for current location and for the existing deferred MT-LR procedures for periodic and area event location in TS 23.271 for GERAN and UTRAN access.
6.13.4.3
Evaluation
A deferred EPC MT-LR for the UE availability event (e.g. as described for Sub Issue 5.3) can be used to obtain a UE location when the UE next becomes available provided an external client is prepared to wait (e.g. for several hours). However, if an external client needs to know the UE location immediately some area related event occurs (e.g. a UE enters or leaves a geo-fence area) or at periodic intervals less than the normal eDRX or PSM cycle, then the solution can be useful.
6.13.5
Solution for sub-issue 5.5 - UE Positioning
6.13.5.1
Description

As shown in clause 5.5.6, limited resources in some UEs (e.g. limited processing, memory, RF receiver chain) may limit the ability of a UE to support some downlink position methods.

UE resources may be limited and possibly unavailable when the UE is in connected state due to other UE activity. However UE resources can be maximally available while the UE is idle. Hence, the current EPC-MT-LR, EPC-NI-LR and EPC-MO-LR procedures in TS 23.271 [7] can be amended such that positioning measurement is allowed to occur in idle state. The EPC-MT-LR, EPC-MO-LR and EPC-NI-LR procedures would function as before up until the point when a location request is sent to the UE by an E-SMLC or possibly by a SUPL SLP. The UE would then store the location request information (and acknowledge the location request at the LPP level if an LPP acknowledgment is requested) but not perform any measurements. More than one location request might be sent to and stored by the UE. When the UE next enters idle state, the UE would perform the requested measurements, return to connected state and send the requested measurements (or location estimate) back to the server.
This procedure will need limited support from other entities. In the case of the E-SMLC, a new capability flag can be added in LPP for each position method supported by a UE for which the UE needs to be in idle state to obtain measurements. If the flag is set and the E-SMLC requests measurements (or a location estimate), the E-SMLC can indicate a longer than normal response time in order to allow enough time for the UE to go into idle state, obtain the measurements, re-enter connected state and return the measurements (or a location estimate) back to the E-SMLC. In the case of the MME, the MME can assume that any UE with NB-IoT (or possibly eMTC) access may potentially need to make location measurements while in idle state. The MME can then allow any location session to continue until some time period has expired (e.g. 2 minutes) after a UE next goes into idle state – in order to avoid aborting the location session before the UE has had time to obtain and return location measurements.
It would also be possible for a UE to explicitly indicate to an E-SMLC (e.g. using LPP) and/or to an MME (e.g. using NAS) that it needs to enter idle state in order to obtain and return requested location measurements, but such an approach will require additional signalling and signalling related impacts and is not proposed.
NOTE: 
This solution is applicable if measurements/measurement reports in NB-IoT are defined in RAN WGs.
In case the entry to idle state is delayed for a long time on the network side, the UE might run a timer and locally release the RRC signalling connection and enter idle state after some period of inactivity in the UE.

If the UE has a new serving MME after returning to connected state, the previous location session would have to be aborted and location would fail. But that will have low probability as measurement times after typically 30 seconds or less with current access types.
The use of idle state for UE measurements will have the effect of delaying a location response to an external client. However, such a delay should be very small in comparison to the much longer delay involved in waiting for a UE to become available for location and should not be noticeable to the external client.
6.13.5.2
Impacts on existing nodes and functionality

MME:
Use a long session timer for any location session established for a UE with CIoT features (e.g. a UE with NB-IoT or eMTC access). 
UE:
Support a new LPP capability flag for position methods for which the UE needs to make measurements while in idle state.

Queue a request for location measurements or a location estimate until the UE enters idle state. Obtain the measurements, return to connected state and send the measurements to the MME. 
eNB:
No impact.

E-SMLC:
Support a new LPP capability flag for position methods for which a target UE needs to make measurements while in idle state.

For such position methods, provide the UE with a long enough response time to enable the UE to make measurements while in idle state.
GMLC:
Possible impact to support a longer MT-LR response timer (for UEs that perform location while in idle state).
6.13.5.3
Evaluation
The solution seems a simple way to maximize UE resource availability for positioning (e.g. for a UE that has only one RF receiver chain and/or limited processing and memory). The impacts to the MME, E-SMLC and UE are all quite small.
6.13.6
Solution for sub-issue 5.6 - UE Positioning Interaction for NB-IoT
6.13.6.1
Description

As shown in clause 5.5.7, for NB-IoT access, longer message delivery time, a preferred maximum message size and message volume limitation may place limitations on support of positioning protocol interaction between a UE and a location server for both the 3GPP CP and OMA SUPL location solutions.

In the case of the 3GPP CP solution, an MME can provide an indication to an E-SMLC in an LCS-AP Location Request (as defined in TS 29.171 [13]) of the access type being used by a UE. Additional or alternative information could also be provided concerning the maximum preferred positioning (e.g. LPP) message size, any constraints on message volume and an indication of the maximum message transfer delay. In the case of informing an E-SMLC that a UE has NB-IoT access, the E-SMLC could be configured by a network operator with a preferred maximum message size and worst case message transfer delay which could avoid the need to provide these by an MME. The E-SMLC can then employ suitably long retransmission and response timers, a preferred maximum message size and limitation on the number of messages transferred. For example, the E-SMLC could limit the amount of assistance data transferred to a UE and the number of measurements requested from a UE.
To simplify signalling changes and impacts to an MME and E-SMLC, it is proposed that an MME only provide an indication of NB-IoT access to an E-SMLC and that all other support (e.g. use of a maximum message size, maximum message volume and assumed message transfer delay) be implementation dependent and controlled via E-SMLC configuration.
It is noted that in some E-SMLCs, cell configuration data could inform an E-SMLC as to whether a particular cell uses NB-IoT. In that case, the MME and E-SMLC would not need to support an explicit NB-IoT indication.
6.13.6.2
Impacts on existing nodes and functionality

MME:
Provide an NB-IoT indication to an E-SMLC when requesting location for a UE with NB-IoT access.

UE:
No impact. 

eNB:
No impact.

E-SMLC:
Support an NB-IoT indication from an MME in a location request for a UE with NB-IoT access. Determine a suitable maximum message size, maximum message volume and/or expected message transfer delay by implementation dependent means (e.g. using configured information).
GMLC:
No impact.
6.13.6.3
Evaluation
The solution enables an E-SMLC to adapt a location session to a limited message size, limited message volume and expected (or worst case) message transfer delay for a target UE with NB-IoT access. The solution impacts are very simple.
6.13.7
Solution for sub-issue 5.7 - Security for NB-IoT
6.13.7.1
Description

As shown in clause 5.5.8, for NB-IoT access, support of uplink positioning using LPPa and RRC may not be secure in the case of CIoT CP optimization when UP data bearers are either not supported or not established.

To solve this, an MME can indicate to an E-SMLC whether or not AS security is currently being used for a UE in an LCS-AP Location Request as currently defined in TS 29.171 [13]. For example, for a UE that uses CP CIoT optimization only for all data transfer, the MME would indicate that AS security is not used. The E-SMLC would then take this into account when instigating different uplink positioning procedures. For example, downlink positioning might be used as security is not required due to the availability of NAS security. For uplink positioning, the E-SMLC might only invoke position methods dependent on eNB measurements that do not require additional RRC signalling with the UE when AS security is not being used.
To simplify this solution, the indication provided by an MME to an E-SMLC can be combined with the NB-IoT indication for the solution for sub-issue 5.6 by providing one of tow types of indication: NB-IoT with AS security and NB-IoT without AS security. E-SMLC support would be implementation dependent (e.g. configured by the operator).

6.13.7.2
Impacts on existing nodes and functionality

MME:
Provide an NB-IoT with/without security indication to an E-SMLC when requesting location for a UE with NB-IoT access.

UE:
No impact. 

eNB:
No impact.

E-SMLC:
Support an NB-IoT with/without security indication from an MME in a location request for a UE with NB-IoT access. Subsequent E-SMLC action would be implementation dependent.
GMLC:
No impact.
6.13.7.3
Evaluation
The solution enables an E-SMLC to decide based on the availability or not of AS security which position methods to employ for a target UE. For example, when AS security is not available, an E-SMLC might decide not to use position methods dependent on RRC coordination between the UE and serving eNB. The solution impacts are very simple.
6.13.8
Solution for sub-issue 5.8 - Message size adaptation according to coverage level 

6.13.8.1
Description

As shown in clause 5.5.9, an E-SMLC that knows the coverage level for a UE with NB-IoT access may be better able to determine a maximum UL and DL message size (e.g. can limit the number and extent of requested location measurements).
An E-SMLC can also indirectly determine coverage level from simple measurements of RSRP and RSRQ that may be requested either from the UE using LPP [14] or from the serving eNB using LPPa [20] using the ECID position method. However, a coverage level available initially from the MME could be more reliable and would be available faster.
6.13.8.2
Impacts on existing nodes and functionality

The following impacts assume a coverage level can already be provided to an MME by a serving eNB.
MME:
Provide an NB-IoT coverage level to an E-SMLC when requesting location for a UE with NB-IoT access.

UE:
No impact. 

eNB:
No impact.

E-SMLC:
Support a coverage level from an MME in a location request for a UE with NB-IoT access. Subsequent E-SMLC action would be implementation dependent.

GMLC:
No impact.
6.13.8.3
Evaluation
The solution enables an E-SMLC to adapt a location session to a limited message size, limited message volume and expected (or worst case) message transfer delay for a target UE with NB-IoT access based on the coverage level reported by the MME. The solution impacts are simple.
**** NEXT CHANGE ****

7.5
Key Issue 5 - Reuse of Location Services architecture for Control Plane CIoT EPS optimization
Key issue 5 has multiple sub-issues and one or more solutions for each sub-issue. 

Sub-issue 5.1 concerns eDRX and Power Saving Mode (PSM). A solution for this involving support of last known location is combined with the solution for sub-issue 5.2.

Sub-issue 5.2 concerns support for last known location and proposes a solution based on retention by an MME of the last serving cell for a UE. The solution has limited impacts to an MME, E-SMLC and GMLC. The benefits to an external client in being provided with a last known location when a target U is in PSM would be significant (e.g. no need to wait 1-3 hours necessarily for the UE to again become available).
Sub-issue 5.3 concerns support for a deferred location for a UE that is not available for a current location and in alignment with the existing deferred location procedures for the UE availability event for GERAN and UTRAN access. The solution would require addition of a new deferred EPC-MT-LR procedure in TS 23.271 [7] for the UE availability event. However, stage 3 specification impacts are not needed. While a new procedure is not a small impact, the benefits to an external client in being able to locate a UE in PSM could be significant.

Sub-issue 5.4 concerns support of triggered and periodic location for a UE in alignment with the existing procedures in TS 23.271 [7] for a UE with GERAN and UTRAN access. Such procedure may be the only way to obtain timely location updates for a UE that spends most of its time in PSM and need only be activated when UE location is needed. For example, someone wishing to track a child, pet or asset need only activate periodic or triggered location for some limited period, thereby conserving battery. Most stage 3 support for this already exists (due to existing support for GERAN and UTRAN). However, the procedures will not be small impacts. Nevertheless, the benefits to an external client could be significant.

Sub-issue 5.5 concerns support of positioning by a UE that has very limited resources for obtaining DL position measurements (e.g. limited processing, memory and/or RF receive chain). The solution is to allow a UE to enter idle state in order to obtain requested DL location measurements. The network side impacts and very limited. The UE impacts may be more significant (though the procedure is still optional for the UE and need not be supported by a UE with sufficient resources for DL location measurements).
Sub-issue 5.6 concerns enabling an E-SMLC to determine a limited message size, limited message volume and expected (or worst case) message transfer delay for a target UE with NB-IoT access. The solution is simple and requires only that an MME provide an NB-IoT indication to an E-SMLC.

Sub-issue 5.7 concerns enabling an E-SMLC to adapt positioning when AS security is not supported for a target UE with NB-IoT access. The solution is simple and requires an MME to indicate to an E-SMLC when AS security is not available for a UE. This solution can be efficiently combined with the solution for sub-issue 5.6.

Sub-issue 5.8 concerns provision of a coverage level by an MME to an E-SMLC for a UE with NB-IoT access in order to allow the E-SMLC to determine suitable maximum message sizes for UL and DL positioning messages. Provided a coverage level can be available to an MME, the solution impacts are simple.
**** NEXT CHANGE ****
8.5
Key Issue 5 - Reuse of Location Services architecture for Control Plane CIoT EPS optimization
For key issue 5, it is recommended to provide normative support in the specifications for the following:
For sub-issue 5.2:
The last known location solution as described in sub-clause 6.13.2.1 without the support of additional location measurements or an indication to an external client as to when a UE may next become available.



For sub-issue 5.5:
The use of idle state by a UE for location measurements as described in sub-clause 6.13.5.1.
NOTE: 
This solution is applicable if measurements/measurement reports in NB-IoT are defined in RAN WGs. Indication from RAN WGs is needed.
For sub-issue 5.6:
The indication of NB-IoT access for a UE as described in sub-clause 6.13.6.1.
For sub-issue 5.7:
The indication of AS security for a UE as described in sub-clause 6.13.7.1.

3GPP

SA WG2 TD


