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1. Introduction
The SS_LocationReporting API enables the VAL server to trigger reporting of location information to the location management server over LM-S. Clause 9.3.5 of 3GPP TS 23.434 [1] (see step 3 of the procedure) defines that "once the location information of the location management client 1 is available in the location management server by the on-demand location reporting procedure, a location information report is sent to the location management client 2 or VAL server".

However, the implementation of the SS_LocationReporting API in 3GPP TS 29.549 [2] does not allow to provide any location reports associated with the provided location reporting triggering criteria. Also, the location reporting triggering criteria is not defined clearly in the SS_LocationReporting API. The combination of these factors prevents the usability of the SS_LocationReporting API in the SEAL layer.

2. Discussion
2.1 Location information reporting mechanisms in the SS_LocationReporting API

Step 3 in the client-triggered or VAL server-triggered location reporting procedure (clause 9.3.5 of 3GPP TS 23.434 [1]) specifies the requirement to send to the location management client 2 or VAL server a location information report once the location information of the location management client 1 is available in the location management. However, the defined data types in the SS_LocationReporting API does not contain any location information report that shall be provided according to the stage 2 requirements.

Problem 1: The implementation of the SS_LocationReporting API does specify the location information reporting mechanism that allows the VAL server to receive/retrieve the location reporting information.

2.1.1 Possible implementations of the location information reporting mechanisms in the SS_LocationReporting API

Based on the stage 2 requirements, the location reporting mechanism consists of two options:
· immediate reporting; and
· event-triggered reporting.

2.1.1.1 Immediate location reporting in the SS_LocationReporting API

To enable the immediate reporting to the VAL service in the SS_LocationReporting API, the LocationReportConfiguration structure implementation should be extended with location information report defined in clause 9.3.2.2 of 3GPP TS 23.434 [1].

Solution #1.1. Extend the LocationReportConfiguration structure with the location information report to enable immediate reporting in the SS_LocationReporting API
Ericsson proposes to extend the LocationReportConfiguration structure with the location information report to enable immediate reporting in the SS_LocationReporting API.

2.1.1.2 Even-triggered reporting in the SS_LocationReporting API

To fulfil the stage 2 requirements specified in clause 9.3.5 of 3GPP TS 23.434 [1] (see step 3 of the procedure), the location information report is sent to the location management client 2 or VAL server once the location information of the location management client 1 is available in the location management server by the on-demand location reporting procedure. Thus, a location reporting mechanism needs to be implemented allowing VAL server to receive the location information reports.

Solution #1.2. Specify the notifications with the location information reports within the SS_LocationReporting API
Ericsson proposes to specify the notifications with the location information reports within the SS_LocationReporting API.

2.2 Location reporting triggering criteria in the SS_LocationReporting API

The location reporting triggering criteria is not specified in stage 3 implementation of the SS_LocationReporting API.

Clause 7.1.1.4.2.2 of 3GPP TS 29.549 [2] specifies the location report trigger:
Table 7.1.1.4.2.2-1: Definition of type LocationReportConfiguration
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	valServerId
	string
	M
	1
	Represents the VAL server identifier.
	

	valTgtUe
	ValTargetUe
	M
	1
	Represents the VAL User ID or VAL UE ID to which the location reporting applies.
	

	immRep
	boolean
	O
	0..1
	Indication of immediate reporting. If included, when it is set to true it indicates immediate reporting of the subscribed events, if available. Otherwise, reporting will occur when the event is met.
	

	monDur
	DateTime
	O
	0..1
	Represents the time at which the subscription ceases to exist (i.e the reporting trigger becomes invalid). If omitted, there is no time limit.
	

	repPeriod
	DurationSec
	O
	0..1
	Indicates the time interval between successive location reports.
	

	accuracy
	Accuracy
	O
	0..1
	Represents the desired level of accuracy of the requested location information.
	

	suppFeat
	SupportedFeatures
	O
	0..1
	Used to negotiate the supported features of the API as defined in clause 7.1.1.6.
This attribute shall be provided in the HTTP POST request and in the response of successful resource creation.
	



The "repPeriod" and "accuracy" attributes should be responsible for the location reporting triggering criteria. However, the description of the "accuracy" attribute states "represents the desired level of accuracy of the requested location information" that does not contain any triggering criteria and represents only the requirements for the requested location information.

The Accuracy enumeration is defined in 3GPP TS 29.122 [3]:
Table 5.3.2.4.7-1: Enumeration Accuracy
	Enumeration value
	Description
	Applicability (NOTE)

	CGI_ECGI
	The SCS/AS requests to be notified using cell level location accuracy.
	

	ENODEB
	The SCS/AS requests to be notified using eNodeB level location accuracy.
	

	TA_RA
	The SCS/AS requests to be notified using TA/RA level location accuracy.
	

	PLMN
	The SCS/AS requests to be notified using PLMN level location accuracy.
	

	TWAN_ID
	The SCS/AS requests to be notified using TWAN identifier level location accuracy.
	

	GEO_AREA
	The SCS/AS requests to be notified using the geographical area accuracy.
	

	CIVIC_ADDR
	The SCS/AS requests to be notified using the civic address accuracy.
	EDGEAPP

	NOTE 1:   Properties marked with a feature as defined in clause 5.3.4 are applicable as described in clause 5.2.7. If no features are indicated, the related property applies for all the features.



Problem 2.1: Clauses 5.2.1.2.2.2 and 7.1.1.4.2.2 of 3GPP TS 29.549 [1] do not specify any guidance on the location reporting triggering criteria configuration in the SS_LocationReporing API. Such low quality specification of the location reporting triggering criteria creates massive interoperability issues.

Requirement 2.1: The CT3 implementation of the SS_LocationReporing API should be aligned with the current implementation of the SU_LocationReporting API specified in 3GPP TS 24.545 [4] to prevent interoperability issues between NB and SB interactions.

Solution #2.1. Specify the location reporting triggering criteria for the SS_LocationReporing API based on CT1 implementation in 24.545.
In order to avoid interoperability issues between vendors and NB-SB implementations of the SS_LocationReporting API, Ericsson proposes to specify in a clear way the location reporting triggering criteria based on the CT1 implementation in 3GPP TS 24.545 [4].

2.3 On applicability of the proposed corrections from previous releases

The described problems and gaps above persist from Release-16.

The major issue of the SS_LocationReporting API that causes interoperability issues is a low-quality and inconsistence implementation/specification of the location reporting triggering criteria (see clause 2.2 of this discussion paper). The location reporting mechanism correction is less critical issue; however, it prevents the usability of the SS_LocationReporting API.

Thus, the corrections of the location reporting triggering criteria and location reporting mechanism need to be applied from Release-16.

Solution #3.1. Apply the correction of the location reporting triggering criteria the correction of the location reporting mechanism from Release-16.

3. Additional material from 23.434 Rel-16.
[bookmark: _Toc75371524]9.3.5	Client-triggered or VAL server-triggered location reporting procedure
Figure 9.3.5-1 illustrates the high level procedure of client-triggered or VAL server-triggered location reporting.


Figure 9.3.5-1: Client-triggered location reporting procedure
1.	Location management client 2 (authorized VAL user or VAL UE) or VAL server sends a location reporting trigger to the location management server to activate a location reporting procedure for obtaining the location information of location management client 1.
NOTE:	Step 1 can be performed when Location management client 2 or VAL server require to update the location reporting trigger. 
2.	Location management server checks whether location management client 2 or VAL server is authorized to send a location reporting trigger. Depending on the information specified by the location reporting trigger, location management server initiates an on-demand location reporting procedure or an event-triggered location reporting procedure for the location of location management client 1. 
3.	Once the location information of the location management client 1 is available in the location management server by the on-demand location reporting procedure, a location information report is sent to the location management client 2 or VAL server.

[bookmark: _Toc75371514]9.3.2.4	Location reporting trigger
Table 9.3.2.4-1 describes the information flow from the location management client or VAL server to the location management server for triggering a location reporting procedure.
Table 9.3.2.4-1: Location reporting trigger
	Information element
	Status
	Description

	Identity
	M (NOTE 1)
	Identity of the requesting authorized VAL user or VAL UE

	Identity
	M (NOTE 1)
	Identity of the requested VAL user or VAL UE

	Immediate Report Indicator
	O (NOTE 2)
	Indicates whether an immediate location report is required

	Requested location information
	O (NOTE 2)
	Identifies what location information is requested

	Triggering criteria
	O (NOTE 2)
	Identifies when the requesting client/VAL server is expecting to receive the location report from the requested VAL user/ VAL UE

	Minimum time between consecutive reports
	O (NOTE 2)
	Defaults to 0 if absent otherwise indicates the interval time between consecutive reports

	Endpoint information
	O
	Information of the endpoint of the requesting VAL server to which the location report notification has to be sent. It is provided if Immediate Report Indicator is set to required.

	NOTE 1:	The identity of the requesting VAL user/UE and the requested VAL user/UE should belong to the same VAL service.
NOTE 2:	At least one of these rows shall be present.




4. Conclusion
This discussion paper describes the problematic points of the SS_LocationReporting API in 3GPP TS 29.549 [2]. The SS_LocationReporting API implementation is not aligned with the CT1 implementation (see 3GPP TS 24.545 [4]) and does not implement properly the stage 2 requirements defined in 3GPP TS 23.434 [1].

It is proposed to discuss the proposed solutions and agree on them. Ericsson will be happy to bring the CRs to correct issues with the SS_LocationReporting API.
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