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1. Introduction
Location Based Service, such as lawful interception and emergency call are required to be supported according to [1] 
In providing those kinds of services, the network needs to be able to obtain the UE’s location at ‘at least’ it’s serving cell level, regardless the capability of UE and its signaling condition.
In this document, an S1-AP procedure called Location Reporting procedure, is introduced to provide cell level UE’s location is provided by the eNB to MME.
The following sections explain the necessity of Location Reporting procedure on S1, the overview of the procedure in S1-AP, and propose a stage2 level and stage3 level text proposal.
2. Operator’s requirement towards the support of the services

From operator view point, the following requirements apply with regard to tracking UE’s location for the provision of location services, e.g. Lawful Interception and Emergency Call.

· The service needs to be applicable to all types of UE, regardless their capability, e.g. UE with or without GPS 

· The service needs to be applicable regardless to the condition of UE’s GPS signalling reception.
3. The necessity of Location Reporting procedure

3.1 
SA2 status on positioning method discussion
There is an ongoing discussion in SA2 with regard to the positioning method for EPS. In general, SA2 discusses the following positioning method types.

· C-plane based positioning method.
This type of positioning method is under a Study Item phase [2], but only has a low priority of treatment in SA work plan [3].
· U-plane based positioning method.
In [4], SA2 stated that ‘. TSG SA WG2 has however found that a user plane solution will be a valid deployment option independent of whether a control plane solution is defined for EPC/E-UTRAN or not.’
This type of positioning method, such as SUPL (Secure User Plane Location) solution, utilises a U-plane bearer between UE and a SUPL server.  SUPL is a positioning method being standardised by OMA and basic principle is that the UE provides the location information obtained by UE itself, such as geographical area by GPS or the last known cell ID, to the SUPL server. 
In using SUPL, based on the current EPS specifications, the location information differs with regard whether the UE is in EMM Active or EMM Idle and whether UE is GPS capable and/or GPS information available in the time the location information inquiry event occurs
· For EMM active UE,

·  which is GPS capable, the positioning calculation is done in the SUPL server by taking into account GPS measurement that are sent by the UE.

· which is not GPS capable, the positioning is done by letting UE to report the last cell it has been informed by the network, e.g. in the last Attach, in the last Idle to Active procedure.

· For EMM Idle UE, the UE will perform Idle-to-Active procedure and hence will be inform/able to read the cell ID of its serving cell, which it may then report it to the SUPL server.

3.2 
The problem in SUPL as positioning method
The following are the identified problem when utilising U-plane based positioning method, such as SUPL, to provide UE’s location.

· The SUPL is not a mandatory feature in either the network or the UE. 
It can be foreseen that the release 8 network and UE may not support this functionality. 
Hence, the requirement for supporting services mentioned above starting from the release 8 needs to be met by other solution.
· The location information accuracy decreases, especially when the UE is not GPS capable or is in a condition where it is unable to receive GPS signal and it has been in EMM Active for some time during the trigger of the location information inquiry by the SUPL server. In this case the UE only reports its last informed cell. 
Here the ‘last informed cell’ is the cell information (cell ID) where the UE is last informed, e.g. last Attach, last Idle to Active procedure.
It is very much possible that the reported cell is not even it’s serving cell.
However, in services such as Emergency Call and Lawful Interception, a UE is needed to be known in ‘at least’ its serving cell. Hence, there should be other solution to guarantee that.
3.3.
Proposed Solution
With the problem mentioned above, it is considered necessary to have a stable and assured solution that will provide the necessary UE location information in all condition.

Therefore, since the eNB is the one that always aware of the UE’s location information in its serving cell level, the proposed solution is to define a mechanism/procedure that allows eNB to inform the MME via S1-AP. 
2. Location Reporting procedure for E-UTRAN

[image: image1]
For the purpose of UE’s location tracking it is enough to have one set of Location Reporting procedure consist of the following:

· LOCATION REPORTING CONTROL message from MME to eNB includes the control on how and type of the location information should be reported.
The IEs will include:

· Request type: Event – requesting how and when the location information need to be reported, i.e. direct report, periodical report, or report upon cell/service area changes. 

· Request type: Report Area – requesting on the type of the location information. 
The necessary location information that should be able to be reported is either the following:

· The serving cell ID which could be in the form of SAI (Service Area ID)
The definition of SAI may need to be discussed in SA2.

· The geographical area information of the serving cell, i.e. longitude and latitude information
· LOCATION REPORT message from eNB to MME which includes the necessary information according to the LOCATION REPORTING CONTROL message.
The IEs will include:
· Area Identity – The location information designated in the Report Area is included, i.e. either Service Area ID or the geographical area information.
Both LOCATION REPORTING CONTROL and LOCATION REPORT is defined in one procedure (as opposite in UTRAN, they’re separated as two procedure), for simplicity reason.

3. Conclusion
The necessity for specifying a Location Report procedure on S1-AP was elaborated.
It is proposed that:

· RAN3 informs SA2 on the problem identified on SUPL as positioning method.

· RAN3 agrees on the necessity, the overview of the procedure and the necessary IEs for each proposed messages.
· RAN3 agrees on the text proposal for TS36.300 and TS36.413 as proposed below.
3.1 Text Proposal for TS36.300

19.2.1.x
Location Reporting function

The Location Reporting function provides means for MME to inquire the location of a specific UE to the eNB and to request the eNB to send the inquiry result in certain timing designated by the MME.
19.2.2.x
Location Reporting procedure
The Location Reporting procedure is initiated by the MME to inquire the location of a specific UE to the eNB and to request the eNB to send the inquiry result in a decided timing.
The Location Reporting procedure comprises the following steps:

- 
The LOCATION REPORTING CONTROL is sent by the MME to the eNB to request the location information of a given UE and to control how the reporting should be performed. The LOCATION REPORTING CONTROL message contains the request on the reporting event, and the request on the type of location information.
-
The LOCATION REPORT message is sent by the eNB to the MME in a timing according to the request on the reporting event in the LOCATION REPORTING CONTROL message. The LOCATION REPORT message contains the location of a given UE in a form of either cell level identity or geographical information of the cell.

[image: image2]
Figure 19.2.2.x: Location Reporting procedure
 3.2 Text Proposal for TS36.413

8.x.x
Location Reporting 
8.x.x.1
General
The purpose of the Location Reporting procedure is to allows MME to inquire the location of a specific UE to the eNB and to request the eNB to send the inquiry result in a designated timing.
8.x.x.2 
Successful Operation
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Figure 8.x.x.2-1: Location Reporting: successful operation

The MME initiates the procedure by sending LOCATION REPORTING CONTROL message to the eNodeB. 

After the eNodeB succeeded on retrieving the location information result, in the timing designated the MME, the eNodeB responds with LOCATION REPORT message to the MME.
The LOCATION REPORT message may contain the Area Identity IE, which may contain either of the following:

-
Service Area Identifier, or

-
Geographical area, including geographical coordinates
The LOCATION REPORT message may contain the Request Type IE from the 
8.x.x.3
Unsuccessful Operation

8.x.x.4
Abnormal Condition

9.1.x
Location Reporting Messages

9.1.x.1
LOCATION REPORTING CONTROL

This message is sent by the MME to the eNodeB to request the location information of a specific UE.

Direction: MME ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Request Type
	M
	
	
	
	
	

	Periodic Location Info
	O
	
	
	
	
	


9.1.x.2
LOCATION REPORT
This message is sent by the eNodeB to the MME to report the location information of a specific UE.

Direction: eNodeB (. MME

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Area Identity
	O
	
	
	
	
	

	Request Type
	O
	
	
	
	
	


9.2.1.x
Request Type

This element indicates the type of location request to be handled by the eNB; the related reported area is either a Service Area or a Geographical Area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Request Type
	
	
	
	
	
	

	>Event
	M
	
	ENUMERATED(Direct, Stop Direct, Change of service area, Stop Change of service area, ..., Periodic, Stop Periodic)
	
	
	

	>Report Area
	M
	
	ENUMERATED(Service Area, Geographical Area, ...)
	
	
	


9.2.1.y
Periodic Location Info

The Periodic Location Info IE contains the periodic reporting interval and reporting amount for periodic location.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Reporting Amount
	M
	
	FFS
	This IE indicates the amount of periodic reports.
	
	

	Reporting Interval
	M
	
	FFS
	This IE indicates the reporting interval in seconds.
	
	


9.2.1.z
Area Identity

This information element is used for indicating the location of a UE and is either a Service Area or a Geographical Area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Choice Area Identity
	
	
	
	
	
	

	>SAI
	
	
	FFS
	
	
	

	>Geographical Area
	
	
	FFS
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