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1. Discussion

S2-170698, endorsed discussion paper, UE location accuracy was discussed and endorsed as following:
	21) UE Location accuracy when UE is in ECM-CONNECTED Light Connection (ER)
	YES
	NO
	Option 1: We can ask RAN WGs via LS to take into consideration the UE location accuracy, for immediate location eNB can always page the UE, for area event reporting, the eNB can set the RAN paging area to ensure it’s within the area.

Option 2: Disable Light Connection from CN if there is MT-LR to MME
	Inform SA3-LI that Light Connection work is going on and ask what are the expected requirements for location granularity (paging area, actual cell) and age of location.

Inform SA3-LI that Light Connection work is going on

Recommend that MME is modified to put the cell age of the last genuine radio contact.



It is also related with the monitoring event feature (so called MONTE) for location reporting.
Quoted from TS 23.682,
5.6.1.5
Specific Parameters for Monitoring Event: Location Reporting
This monitoring event allows the SCS/AS to request either the Current Location or the Last Known Location of a UE. The supported location accuracy is at either cell level (CGI/ECGI), eNodeB, TA/RA level. Only One-time Reporting is supported for the Last Known Location. One-time and Continuous Location Reporting are supported for the Current Location. For Continuous Location Reporting the serving node(s) sends a notification every time it becomes aware of a location change, with the granularity depending on the requested accuracy.
NOTE 1:
Due to the potential increase in signalling load, it is recommended that a continuous monitoring of current location on cell level is only applied for a limited number of subscribers.

1.
The SCS/AS sets Monitoring Type to "Location Reporting", and adds Location Type and optionally Accuracy prior to sending Monitoring Request to the SCEF as in step 1 of clause 5.6.1.1.


Location Type indicates whether the request is for Current Location or Last Known Location. The Accuracy parameter indicates desired level of accuracy of the requested location information.

NOTE 2:
Accuracy could be at cell level (CGI/ECGI), eNodeB, TA/RA level or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API  [32].

2.
The SCEF executes step 2 of clause 5.6.1.1.

3.
If Accuracy is included in step 1 then based on operator configuration the SCEF maps it to permissible granularity at cell level (CGI/ECGI), eNodeB level or TA/RA level. If Accuracy is not included in step 1, the SCEF sets the granularity based on operator configuration. The SCEF adds Location Type and Accuracy prior to sending the Monitoring Request to the HSS as in step 3 of clause 5.6.1.1.

4. The HSS executes step 4 of clause 5.6.1.1.

5.
Depending on the Location Type the HSS sets the "Current Location Request" (see TS 29.272 [31]), and adds Accuracy prior to sending the Insert Subscriber Data Request to the MME/SGSN as in step 5 of clause 5.6.1.1.

6.
The MME/SGSN executes step 6 of clause 5.6.1.1 and depending on the requested Accuracy invokes the appropriate procedures as defined in TS 23.401 [7] or TS 23.060 [6] for determining the location as requested. Unless it is a One-time request, the MME/SGSN starts watching for cell/RA/TA/eNodeB changes, depending on requested Accuracy.
7-9.
Steps 7-9 of clause 5.6.1.1 are executed and include the report of the current or last known location, depending on what was requested. The SCEF maps eNodeB-ID/cell-ID/RAI/TAI to geo-location before reporting to the SCS/AS.

In addition, TS 23.401 describes following feature:

5.9.2
Location Change Reporting Procedure

5.9.2.1
General

The PGW may request for each PDN connection independently whether the MME shall report changes of ECGI/eNodeB ID/TAI (by using the "MS Info Change Reporting Action" parameter) and/or the UE entering/leaving a Presence Reporting Area (by using the "Presence Reporting Area Action" parameter) and/or whether the MME shall report changes of user CSG information (by using "CSG Information Reporting Action" parameter) to the PGW.

This reporting (any combination of "MS Info Change Reporting Action" and/or "Presence Reporting Area Action" and/or "CSG Information Reporting Action") may be controlled by the PGW at the following procedures:

-
Attach,

-
Tracking Area Update (when inducing a Modify Bearer procedure to the PGW),

-
Inter-RAT Mobility to E-UTRAN (when inducing a Modify Bearer procedure to the PGW),

-
Dedicated bearer activation,

-
PDN GW initiated bearer modification with bearer QoS update,

-
PDN GW initiated bearer modification without bearer QoS update,

-
UE requested PDN connectivity,

-
UE requested bearer resource modification.
(…)
This reporting feature can be triggered only when S1 signalling happens and MME gets location information about the UE. This feature may have impact due to light connection if UE moves to other cells where different charging policy is applied while the UE keeps in ECM-connected that no S1 signalling is required.
Therefore, it needs to be resolved within SA2 requirement.

In addition, issue #25 “How HSS can retrieve the UE’s cell ID and ‘age of location information’ with the Insert Subscriber Data” is almost same with issue #21 but different CN functions may be involved. We don’t need to duplicate similar issue for this study.
2. Proposal
#################### Start of Change (all new text for TR 23.723 ) ####################
5.21
Issue #21: UE Location accuracy and age of location
Editor's note: Corresponds to issue #21 and #25 in S2-170698.
 This issue will address how to support UE location reporting when UE is in ECM-Connected light connection, and whether there is impact in SA2 specifications. 
 When UE enters ECM-Connected, MME gets to know current serving cell of the UE which is indicated in the initial S1 message for the UE (e.g., Initial UE message). However, for light connection, UE is assumed to move freely in the RAN paging area (set of cells) in connected while MME consider UE’s serving cell as the first reported cell ID in the initial S1 message. 

 The UE location reporting can be caused by not only Lawful Interception but also Monitoring Event. If LI assume a precise knowledge of the UE location (e.g., eNB level or cell level), the accurate UE location information may not be available in the CN functions during UE is in ECM-Connected Light Connection. It can also happen if Monitoring Event has been configured as Cell level or eNB level, and if PRA (Presence Reporting Area) is requested, such that needs to be resolved with determining SA2 requirement.
In order to resolve this issue, following aspects should be investigated:
1) Impact on S1 interface and RAN node to retrieve UE location when UE is in ECM-Connected Light Connection.
2) Impact on UE behaviour to let CN functions updated location information of the UE in ECM-Connected Light Connection.
3) Usability of age of location for CN functions and for requester party (e.g., LI, SCS/AS) of UE location.

#################### Start of next change ####################
5.25
Issue #25: How HSS can retrieve the UE’s cell ID and ‘age of location information’ with the Insert Subscriber Data
Editor's note: Corresponds to issue #25 in S2-170698.
 This issue addresses almost same context in the issue #21: UE Location accuracy and age of location as described in clause 5.21.
#################### End of change ####################
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