SA WG2 Temporary Document

Page 1

SA WG2 Meeting #116bis
S2-164489
29 August – 2 September 2016, Sanya, P.R. China
(revision of S2-16xxxx)
Source:
Qualcomm Incorporated
Title:
Key Issues and Solutions for Location Support for CIoT Devices - 1
Document for:
Approval
Agenda Item:
6.15
Work Item / Release:
FS_CIoT_Ext / Release 14
Abstract of the contribution: This contribution proposes new key issues and solutions for support of location for CIoT devices.
1.
Introduction
New key issues and solutions are proposed here for support of location for CIoT devices. These are based on the problem areas and potential solutions described in S2-16xxxx in sections 2 and 4 that concern power saving features. The proposed changes to TR 23.730 v.010 are highlighted below.

**** FIRST CHANGE ****
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3
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].

CP
Control Plane

GMLC
Gateway Mobile Location Centre
H-GMLC
Home GMLC
MTC
Machine Type Communications

M2M
Machine-to-Machine

MT-LR
Mobile Terminated Location Request

CIoT
Cellular Internet of Things
PSM
Power Saving Mode
R-GMLC
Requesting GMLC
**** NEXT CHANGE ****

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

5.5.1
Description

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 is divided into a number of sub-issues and 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.

5.5.2
Sub-Issue 5.1 - eDRX and Power Saving Mode (PSM)
With eDRX, the paging cycle for a UE can be as long as 2.91 hours during which a UE would be unavailable for positioning – e.g. using a Mobile Terminated Location Request (MT-LR) as defined in TS 23.271 [7]. With PSM, a UE can be available for positioning for the duration of the periodic TAU timeout. In both cases, a UE could become unpredictably available when a mobile originated (MO) service is invoked by the UE which would then provide an opportunity to perform positioning for any deferred MT-LR. This means that an external client who needs the current location of the UE would need to wait for a long and unpredictable time for the location to become available. If the external client is, or is associated with, a person as opposed to a machine, the ensuing MT-LR location service could be next to useless. For example, a user who wishes to locate a child, asset or pet that has an NB-IoT tracking device will not normally want to wait up to 3 hours for a response. This means that eDRX and PSM may cause an unacceptably delayed response for an MT-LR request for a current UE location.
5.5.3
Sub Issue 5.2 - Last Known Location
To overcome some disadvantage of a long response time for locating a UE with eDRX or PSM as described for sub-issue 5.1, an external client might request a last known location for a UE or the EPC might return a last known location if the UE will not become available for a current location for some long period. In the case of CIoT, there is already a capability to obtain a last known location of a UE as described in TS 23.682 [3], but the location granularity is restricted to a cell ID or TA. That may still be useful but it could be better to enable finer granularity. For example, someone locating a child or pet might like to know whether the last known location was compatible with the child being at school or the pet being at home. In addition, the solution in TS 23.682 [3] is not directly aligned with location support in TS 23.271 [7] since the architecture and protocols are different. This means that an operator who offers location services using the 3GPP control plane (CP) solution defined in TS 23.271 [7] would need to add new capability to support the solution in TS 23.682 [3]. Thus, while a last known location would be useful with power saving features, it 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].
5.5.4
Sub Issue 5.3 - Deferred Location
When eDRX or PSM is used, a deferred location after a UE becomes available will be extremely useful to avoid reliance on notifying an external client when the UE next becomes available and requiring the external client to then issue an MR-LR request before the UE again becomes unavailable. 

Deferred location for the UE availability event is defined for GSM and UMTS access in TS 23.271 [7] and is able to support change of a serving SGSN or serving MSC. For E-UTRAN access, the MT-LR procedure for current location has been extended in Rel-13 in TS 23.271 [7] to support deferral of a current UE location until the UE next becomes available but the procedure does not support change of a serving MME and still assumes an external client will request a current location rather than a deferred location as is the case for the deferred location procedure for GSM and UMTS access. That means the procedure for E-UTRAN is not aligned with deferred location for GSM and UMTS access where the external client, R-GMLC and H-GMLC are all aware of and support the deferred location request. As a consequence, for eDRX and PSM with E-UTRAN access, a deferred MT-LR can only be supported with restrictions.
Thus, while a deferred location for the UE availability event for CIoT would be highly useful, the current procedure in TS 23.271 [7] for E-UTRAN access is not aligned with the corresponding procedure for GSM and UMTS access and has more limitations. 
5.5.5
Sub Issue 5.4 - Triggered and Periodic Location
Triggered location (based on an area event) and periodic location are defined for GSM and UMTS access in TS 23.271 [7] but are not defined for E-UTRAN access. In the case of CIoT, a capability is defined in TS 23.682 [3] to support reporting of a change in location for a UE, but the solution is not aligned with location support in TS 23.271 [7] (since it uses a different architecture and different protocols), provides location with a granularity only of cell ID or TA and can only report location when a UE becomes available (e.g. at an interval of 2.91 hours in the case of the longest eDRX paging cycle).

A more flexible periodic and/or triggered MT-LR capability may be useful to enable UE location at times other than when a UE normally becomes available and/or with better granularity than a cell ID. For example, a user might like to know when a valuable asset, child or pet enters or leaves a particular area immediately the event occurs rather than say 2 hours later and may in addition prefer a more accurate current location when such an event occurs.
Thus, the current lack of support for triggered and periodic location for E-UTRAN access will restrict location support for UEs with eDRX or PSM. 
**** NEXT CHANGE ****

6.X
Solution X for Key Issue 5 on Reuse of Location Services architecture for Control Plane CIoT EPS optimization
A nunber of separate solutions are included here corresponding to one or more of the various sub-issues described for Key Issue 5 in sub-clause 5.5. Because the solutions relate to the same set of location procedures defined in TS 23.271, they are not necessarily mutually exclusive or independent and are best described and evaluated together rather than separately and independently.
6.X.1
Solution for sub-issue 5.1 - eDRX and Power Saving Mode (PSM)
6.X.1.1
Description
As shown in subclause 5.5.2, eDRX and PSM may cause an unacceptably delayed response for an MT-LR request for a current UE location.

This issue canmnot 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 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.
Two other indirect solutions are described in subclauses 6.X.3 and 6.X.4.
6.X.2
Solution for sub-issue 5.2 - Last Known Location
6.X.2.1
Description

As shown in subcaluse 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 or last serving eNB ID after a UE goes into idle state and a timestamp for when this occurred. The last serving cell ID or last serving eNB 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 cell ID or eNB identity into a geographic location. For example, the current LCS-AP location procedure defined in TS 29.171 [aa] could be used with a new flag being included 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.
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 signaling link is established to the UE and/or just prior to releasing the signaling 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.
6.X.3
Solution for sub-issue 5.3 - Deferred Location
6.X.3.1
Description

As shown in subcaluse 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 the H-GMLC and R-GMLC can be shared to reduce impacts.

6.X.4
Solution for sub-issue 5.4 - Triggered and Periodic Location
6.X.4.1
Description

As shown in subclause 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 GSM and UMTS 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 the R-GMLC and H-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 GSM and UMTS 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 the R-GMLC and H-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 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. Defining a single common procedure may reduce complexity.
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