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1. Introduction
This contribution introduces enhancment in the SEAL location service for vertical domain (e.g. typical case is FFAPP).
2. Reason for Change
For UEs in a factory building, there are several indoor positioning methods that can be used to estimate the position. These non-3GPP technologies may be Wi-Fi, Bluetooth, ultrared rays, different sensors (e.g. accelerometer). 

For UEs outside factory building, there are non-3GPP positioning technologies such as GNSS.
Since the SEAL LMS can retrieve location information from the LMC and 3GPP CN as specified in TS 23.434, all those non-3GPP positioning technologies may be used together with 3GPP specified location service to have a converged location report. This is also captured as service requirement in TS 22.261, 7.3.2:
The 5G system shall support the combination of 3GPP and non-3GPP positioning technologies to achieve performances of the 5G positioning services better than those achieved using only 3GPP positioning technologies. 
NOTE 1:
For instance, the combination of 3GPP positioning technologies with non-3GPP positioning technologies such as GNSS (e.g. Beidou, Galileo, GLONASS, and GPS), Terrestrial Beacon Systems (TBS), sensors (e.g. barometer, IMU), WLAN/Bluetooth-based positioning, can support the improvement of accuracy, positioning service availability, reliability and/or confidence level, the reduction of positioning service latency, the increase of the update rate of the position-related data, increase the coverage (service area).
[Proposal-01] The non-3GPP positioning can be used in assisting 3GPP positioning to give more accurate location report in SEAL LM.
In addition, the 3GPP 5GC provides unified location service as specified in TS 23.273, clause 6.5. With GMLC involvement, the positioning precision can be higher than a cell level.
TS 23.273 also mentions LCS QoS in clause 4.1b and defines several inputs like latency, vertical accuracy.
[Proposal-02] SEAL can now utilize the unfied location exposure service in 5GC. To expose the location service requirement, the SEAL consumer can specify its desired location QoS.
3. Proposal

It is proposed to agree the following changes in TS 23.745.
* * * First Change * * * *
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7.7.4
Enhancements to SEAL location management Information flows

To enable negotiation of positioning method, the location reporting configuration request and location reporting configuration response need to be enhanced as follows:

Table 7.7.4-1, which is based on Table 9.3.2.0-1 in 3GPP TS 23.434 [8], describes the information flow from the location management client to the location management server for requesting the location reporting configuration.

Table 7.7.4-1: Location reporting configuration request
	Information element
	Status
	Description

	Identity
	M
	Identity of the VAL user or identity of the VAL UE.

	Supported positioning methods
	O
	Provides positioning methods supported the VAL UE like non-3GPP positioning technologies such as, GNSS (e.g. Beidou, Galileo, GPS, Glonass), Network-based Assisted GNSS and High-Accuracy GNSS, Terrestrial Beacon Systems, dead-reckoning sensors (e.g. IMU, barometer), WLAN/Bluetooth-based positioning


Table 7.7.4-2, which is based on Table 9.3.2.1-1 in 3GPP TS 23.434 [8], describes the information flow from the location management server to the location management client for the location reporting configuration.

Table 7.7.4-2: Location reporting configuration response
	Information element
	Status
	Description

	Identity
	M
	Identity of the VAL user or VAL group to which the location reporting configuration is targeted or identity of the VAL UE.

	Requested location information
	O (NOTE 1)
	Identifies what location information is requested

	Triggering criteria
	O (NOTE 1)
	Identifies when the location management client will send the location report

	Minimum time between consecutive reports
	O (NOTE 1)
	Defaults to 0 if absent otherwise indicates the time interval between consecutive reports

	Preferred positioning method
	O (NOTE 2)
	Provides the Location Management Server preferred positioning method to be used by the Location Management Client.

	NOTE  1:
If none of the information element is present, this represents a cancellation for location reporting.
NOTE  2:
If "Supported position methods" is present in the Location reporting configuration request, then "Required positioning method" shall be one of the supported method.


Editor's note:
How location management server can determine preferred positioning method and provide required location reporting accuracy and other KPIs to location management client are FFS.

SEAL LM function supports to interact with 3GPP Core Network over T8 reference point as specified in 3GPP TS 23.434 [8], clause 9.2.2. With the 5GC unified location service described in 3GPP TS 23.273 [TS23273], the SEAL LM architecture can be enhanced to support T8/N33 reference point so that the 5GC specific location management procedure can be utilized. 

The SEAL LM service can expose the desired location quality of service to the Vertical domain users (e.g. FFAS server). In addition, the SEAL can also utilize the non-3GPP positioning to report more accurate location to the Vertical domain users (e.g. FFAS server).

The SEAL LM procedures and information flows in 3GPP TS 23.434 [8] can be enhanced (highlighted in bold italics) as follows:
	9.2.2
On-network functional model description
Figure 9.2.2-1 illustrates the generic on-network functional model for location management.
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Figure 9.2.2-1: On-network functional model for location management

The location management client communicates with the location management server over the LM-UU reference point. The location management client provides the support for location management functions to the VAL client(s) over LM‑C reference point. The VAL server(s) communicate with the location management server over the LM-S reference point. 

The location management server communicates with the SCEF/NEF via T8/N33 reference point to obtain location information from the underlying 3GPP network system.
9.3.2.3
Location information request

Table 9.3.2.3-1 describes the information flow from the VAL server to the location management server and from the location management server to the location management client for requesting an immediate location information report.

Table 9.3.2.3-1: Location information request

Information element

Status

Description

Identity list

M

List of VAL users or VAL UEs whose location information is requested

Location QoS
O
Indicate the location quality of service as described in clause 4.1b of TS 23.273 [TS23273].
9.3.2.5
Location information subscription request
Table 9.3.2.5-1 describes the information flow from the VAL server to the location management server for location information subscription request.

Table 9.3.2.5-1: Location information subscription request
Information element

Status

Description

Identity
M

Identity of the requesting VAL user or VAL UE
Identities list

M
List of VAL users or VAL UEs whose location information is requested.

Time between consecutive reports
M

It indicates the interval time between consecutive reports

Location QoS
O
Indicate the location quality of service as described in clause 4.1b of TS 23.273 [TS23273].
9.3.8
Event-trigger location information notification procedure

Figure 9.3.8-1 illustrates the high level procedure of event-trigger usage of location information.  The same procedure can be applied for location management client and other entities that would like to subscribe to location information of VAL user or VAL UE. This procedure is also used for obtaining latest UE's location for tracking purpose.
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Figure 9.3.8-1: Event-trigger usage of location information procedure

1.
The location management server receives the latest location information of the UE as per the location report procedure described in clause 9.3.3.3.

2.
The location management server may optionally receive the location information of the UE from 3GPP core network.

3.
Based on the configurations, e.g., subscription, periodical location information timer, location management server is triggered to report the latest user location information to VAL server. The location management server determines the location information of UE as received in steps 1 and 2. The Location management server may report the location to the VAL server considering the location information received via non-3GPP positioning technologies (e.g. GNSS, bluetooth), for instance, to improve the location accuracy.
4.
The location management server send the location information report including the latest location information of one or more VAL users or VAL UEs to the VAL server.

5.
VAL server may further share this location information to a group or to another VAL user or VAL UE.  

NOTE:
For other entities, the step 5 can be skipped if not needed.

9.3.9
On-demand usage of location information procedure

The VAL server can request UE location information at any time by sending a location information request to the location management server, which may trigger location management server to immediately send the location report. 
Figure 9.3.9-1 illustrates the high level procedure of on demand usage of location information. The same procedure can be applied for location management client and other entities that would like to subscribe to location information of VAL user or VAL UE.
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Figure 9.3.9-1: On-demand usage of location information procedure

1.
VAL server sends a location information request to the location management server.
2.
The location management server acquires the latest location of the UEs being requested, by triggering an on-demand location report procedure as described in subclause 9.3.4, and/or from PLMN operator.

3.
Then, location management server immediately sends the location information report including the latest location information acquired of one or more VAL users or VAL UEs. The Location management server may report the location to the VAL server considering the location information received via non-3GPP positioning technologies (e.g. GNSS, bluetooth), for instance, to improve the location accuracy.
4.
VAL server may further share this location information to a group or to another VAL user or VAL UE.

NOTE:
For other entities, the step 3 can be skipped if not needed.


* * * End of Changes * * * *
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