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Abstract of the contribution: Adds information to the review of the 3GPP Location Service Architecture for NB-IoT with the intention of completing the review.
1. Introduction
This document aims to make progress, and ideally complete, the review of the LCS architecture for NB-IoT.

2. Proposal
It is proposed that the following revision marked changes are made to TR 23.730 v0.1.0.
********** start changes *****************
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****** start of 2nd changes **************

5.5
Key Issue 5 – Reuse of Location Services architecture for Control Plane CIoT EPS optimization

5.5.1
Description

5.5.1.1
General

Rel-13 defined Control plane CIoT EPS optimization for efficient transfer of small data. This is mandatory optimization for NB-IoT and some UEs may only support Control plane CIoT EPS optimization. For such devices it is also desirable to have support of location services. This key issue aims to study the existing location services architecture as described in TS 23.271 [7] to ensure its suitability for UEs using Control plane CIoT EPS optimization. Solutions should address any enhancements needed to the existing location services architecture, if necessary.
NOTE: 
CIoT devices with User Plane CIoT EPS optimizations are expected to be able to reuse existing LCS architecture as described in TS 23.271 [7] without modifications. However this key issue will take into consideration any required update to LCS architecture, if identified, for them as well.

5.5.1.2
Selection of locating method based on RAT type

Clause 4.3 of TS 23.271 [7] indicates that GERAN, UTRAN and WB-E-UTRAN have different locating methods specified in their respective RAN specifications. The choice of locating method is made by the SMLC. In GERAN, the “2G” SMLC connects to the BSC; in UTRAN the “3G” SMLC connects to the RNC; but in EPS, owing to its “flat RAN” structure, the e-SMLC connects to the MME (see figure 6.1-1 of TS 23.271 [7]). Hence, in Release 12 and earlier, the SMLC implicitly knows the RAT that the UE is using. Given the non-inclusion of NB-IoT locating methods (beyond E-CID) in Release 13, and the scope of the Release 14 RAN Work Item for NB-IoT extensions, it seems likely that the locating methods for NB-IoT will not be identical to those for WB-E-UTRAN. Hence the e-SMLC will need to know whether the UE is using NB-IoT or WB-E-UTRAN before selecting the locating method to use.
For the EPC Mobile Originating LCS request (clause 9.2.6 of TS 23.271 [7]) and the EPC Mobile Terminating LCS Requests (in clauses 9.1.15, 9.1.16, and 9.1.17) it seems that the MME brings the UE into RRC connected mode before contacting the e-SMLC. Hence it seems possible that the MME can supply the RAT-Type that the UE is using to the e-SMLC in the SLs interface Location Request message. 
NOTE:
The stage 3 specification for the SLs interface (MME <-> e-SMLC) is in TS 29.171 [zz], where clause 7.3.1 describes the Location Request message.
However, clauses 9.3a.1 and 9.3a.2 of TS 23.271 [7], show the eSMLC sending Location Information to the MME and THEN, in step 2, the MME initiating the Network Triggered Service Request procedure. However, the description of the respective step 2’s says  
“If the UE is in ECM-IDLE state (e.g. if the S1 connection was previously released due to data and signalling inactivity), the MME performs a network triggered service request as defined in TS 23.401 [41] in order to establish a signalling connection with the UE.”
Hence, it can be assumed that the previously used RAT Type could have been made available to the e-SMLC. Any inter-RAT mobility between NB-IoT and WB-E-UTRAN during this idle period ought to lead to a Tracking Area Update, and this TAU can be used as an extra reason to Abort the LCS procedure in a similar manner to those described in the ‘exception procedures’ described in clause 9.4.3a of TS 23.271 [7].
Summary: to support NB-IoT, add “RAT-Type” to the Location Request message sent from the MME to the e-SMLC.
5.5.1.3
Message size adaptation according to coverage level
TS 23.271 [7] identifies TS 36.305 [cc] as the “Stage 2 functional specification of UE positioning in E-UTRAN”. In turn TS 36.305 [cc] references the stage 3 protocol in TS 36.355” LTE Positioning Protocol (LPP)” [dd].
Clause 6.5.1.5 of TS 36.355 [dd] 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 [ee], 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 version 13.7.0 [ff]) 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.

Summary: to enable the e-SMLC to provide timely location reports to the MME/GMLC/UE, the e-SMLC should be made aware of the NB-IoT UE’s coverage level.
5.5.2
Architectural Requirements

The following detailed requirements shall be supported:
a) 
The e-SMLC should be made aware of the RAT-Type before the e-SMLC initiates LCS signalling with the UE or the E-UTRAN.
b) The e-SMLC should be made aware whether the NB-IoT UE is in extreme coverage or not before the e-SMLC initiates LCS signalling with the UE or the E-UTRAN.
*************** start of next changes ************
8
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study. This may also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA2.
For “Key Issue 5 – Reuse of Location Services architecture for Control Plane CIoT EPS optimization”, it is concluded that, with the small additions identified within the description of Key Issue 5, the existing architecture can be reused.  
************** end of changes ******************
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