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Abstract of the contribution: It is proposed to support positioning procedures for trusted N3GPP access based on the architecture which has been concluded in 5WWC topic.
Discussion
After the last meeting’s discussion, the architecture and procedures of trusted N3GPP access have been concluded in 5WWC topic (more details can refer to TR 23.716 v1.10), and LCS support for trusted N3GPP access also belongs to the study scope of Key Issue #12.
So in this document, it is proposed to enhance Solution 13 to provide basic LCS support for trusted N3GPP access.
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Figure 7.1.3.4.1-1: NW{ connections for NAS transport and UP data transport.
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Figure 1: NWt connections for NAS transport and UP data transport          Figure 2: New positioning architecture after supporting trusted N3GPP access 

From a functional point of view, a TNAN (Trusted N3GPP Access Network) is composed of two types of network functions: (1) A Trusted N3GPP Access Point (TNAP); (2) A Trusted N3GPP Gateway Function (TNGF), the TNGF if functionally split into a control-plane function, referred to as TNGF-CP, and to a user-plane function, referred to as TNGF-UP. Specifically, tunnels for NAS transport and UP data transport are schematically shown in the Figure 1 above.
According to the interim conclusion on Trusted N3GPP Access in 5WWC topic, the IKEv2/IPsec protocols will be used between the UE and TNGF, which means similar tunnels will be established between UE and TNGF just like untrusted N3GPP access network with the differences: (1) N3IWF is replaced with TNGF; (2) IKEv2 and IPsec with NULL Encryption. Moreover, there is the AAA interface between TNAP and TNGF which means TNGF or core network function (e.g. AMF) can obtain Line ID (Logical Access ID see ETSI ES 282 004, as one kind of location information in 4G).
Observation 1: The line identifier (Logical Access ID see ETSI ES 282 004) of the access point (TNAP) to which the UE is attached should be regarded as one kind of location information which core network function (e.g. AMF) can obtain.
Proposal 1: Adding Line id as one kind of location information for trusted N3GPP access compared with untrusted N3GPP access.

Observation 2: The positioning architecture and procedures are much similar with untrusted N3GPP access.
Proposal 2: Reusing current positioning architecture and procedures of untrusted N3GPP access in which N3IWF should be replaced with TNGF, new positioning architecture is shown as Figure 2.
Proposal
Proposal:

It is proposed to agree the following changes to TR 23.731.
* * * * Start of 1st Changes * * * * 
6.13
Solution 13: LCS support for non-3GPP access

6.13.1
Introduction

The solution intends to resolve the following key issues:

-
Key Issue 12: LCS support for non-3GPP access.

-
Key Issue 14: Positioning Access selection for LCS service.
6.13.2
Functional Description

6.13.2.1
Architecture
The architectures in this solution can refer to Figure 6.3.2-1 (non-roaming LCS reference architecture) and Figure 6.3.2-2 (roaming LCS reference architecture) in Solution 3 with the following differences:

-
UCF is not shown since CP-based solution doesn't need the user plane function.

-
NG-RAN is replaced by 5G-AN which comprises a NG-RAN and/or non-3GPP AN (N3IWF or TNGF) connecting to a 5G core network, the TNGF is defined in TR 23.716 clause 7.1.
NOTE: For trusted non-3GPP access network, the architecture and procedures are based on the solution described in clause 7.1 of TR 23.716.
6.13.2.2
Location information for non-3GPP access
For the issue of what information can be regarded as location information for non-3GPP access:
-
If the UE only registered to non-3GPP access, following information can be regarded as UE location information:

Table 6.13.2-1: Supported UE location information of untrusted non-3GPP access

	
	Untrusted non-3GPP Access
	Trusted non-3GPP Access

	UE Side
	UE local IP address,

In case of WLAN access, BSSID of the attached AP or BSSID of detected AP,

Civic address and/or geospatial location information (NOTE 1, NOTE 5, NOTE 6).
	Same as Untrusted non-3GPP Access

	N3IWF/TNGF Side
	UE local IP address and optionally UDP or TCP source port (NOTE 2)
	UE local IP address and optionally UDP or TCP source port (NOTE 2),

Line identifier of the access point to which the UE is attached (NOTE 7)

	AMF Side
	UE local IP address and optionally UDP source port (NOTE 3).

Last known 3GPP access User Location Info (NOTE 4).
	UE local IP address and optionally UDP source port (NOTE 3).

Last known 3GPP access User Location Info (NOTE 4).
Line identifier of the access point to which the UE is attached (NOTE 7)

	NOTE 1:
In case of WLAN access, the UE may retrieve its location from a WLAN AP, prior or after association with the AP, requesting the Civic Location ANQP element, the Geospatial Location ANQP element or both as specified in IEEE Std 802.11-2012, using ANQP procedures described in HS2.0 Rel 2 specification.
NOTE 2:
More details can refer to TS 23.501 [4] clause 5.6.2.

NOTE 3:
This location information can be provided by location change event, more details can refer to TS 23.502 [5] clause 5.2.2.3.1.

NOTE 4:
This location information is also named as Last known Cell-Id, more details can refer to TS 23.501 [4] clause 5.6.2.

NOTE 5:
Geospatial location information can be obtained if UE (e.g. laptop) has installed GNSS receiver, i.e. GPS.

NOTE 6:
Some Applications (e.g. Google Map) may map the WiFi AP's BSSID with the geospatial locations obtain through GPS when the UE switch on the GPS and WiFi simultaneously. When another UE detect the same AP, the Application will send the geospatial locations to the UE. Thus the UE obtain the geospatial locations even without switch on the GPS. If the Application map the geospatial locations to civic address, the UE can also obtain the civic address.
NOTE 7:  Since AAA interface exists between TNAP and TNGF in trusted non-3GPP access network, TNGF or core network function (e.g. AMF) can obtain Line ID (Logical Access ID see ETSI ES 282 004). More information on trusted non-3GPP access network can refer to TR 23.716.


-
If the UE registered to 3GPP access and non-3GPP access simultaneously, following information can be regarded as UE location information:

-
All location information when the UE only registered to non-3GPP access,

-
All location information when the UE only registered to 3GPP access, more details can refer to TS 36.305 [12].

For the issue of how to obtain the location information when the UE connects to non-3GPP access:

In the current LCS system, LMF can obtain location measurements or location estimate from a UE via LPP protocol specified in TS 36.355 [15], and can also obtain location related information from NG-RAN via NRPPa protocol specified in TS 38.455 [11].

A similar solution can be applied to non-3GPP access, in which the LMF also obtains location measurements or location estimate from a UE via LPP protocol, and obtain location related information from N3IWF or TNGF via NRPPa protocol.

NOTE 7:
It is assumed LPP protocol and NRPPa Protocol is reused in this solution. Both LPP protocol and NRPPa protocol should be enhanced to support non-3GPP location signaling procedure, but it belongs to RAN WG3 work scope.

6.13.3
Positioning Procedures

6.13.3.1
Common Positioning Procedures When UE is served by the Same PLMN
This positioning procedures shown in Figure 6.13.3.1-1, when UE is served by the same PLMN, can be triggered by:

 MO-LR (described in TS 23.271 [6] clause 9.2.6) or 5GC-NI-LR (described in TS 23.502 [5] clause 4.13.5.1) or 5GC-MT-LR procedure (described in TS 23.502 [5] clause 4.13.5.2 and 4.13.5.3) or 5GC-MT-LR (described in clause 6.2.3.1 proposed by solution 2) or 5GC-MO-LR (described in clause 6.2.3.2 proposed by solution 2), etc.
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Figure 6.13.3.1-1: Common positioning procedures when UE is served by the same PLMN

1.
LMF may subscribe to the events of location change and/or access type change, and/or CM state change to AMF in step 1a. The AMF invoke the Namf_EventExposure_Notify service operation to notify the events in step 1b.

2.
By considering UE/network position capacity, position QoS requirement, the access type(s) and/or the CM state per access type, the access type if received from HGMLC that request to perform Positioning procedure, LMF can determine the positioning methods. Furthermore, when NRPPa protocol is used to obtain location information from NG-RAN or N3IWF/TNGF , the LMF shall decide which access node should be chosen to transmit the location information. Based on other information in LMF, e.g. UE/network position capacity, the CM state per access type, position QoS requirement, LMF may override the access type received from HGMLC and determine the position methods corresponding to the other access type.

When LPP protocol is used to obtain location information from UE, AMF shall decide which access node should be chosen to transmit the location information. For example, if CM-IDLE state in 3GPP, CM-CONNECTED state in N3GPP, AMF prefers to choose N3IWF/TNGF to relay positioning signaling to UE, rather than performs paging procedures via the 3GPP access.

3.
The LMF invokes the Namf_Communication_N1N2MessageTransfer service operation towards the AMF.


When Access Type included in the Namf_Communication_N1N2MessageTransfer message indicates 3GPP Access should be used to transmit the location information, existing 3GPP Access Positioning Procedure specified in TS 23.502 [5] clause 4.13.5 should be performed, namely step 4b or step 4c.


When Access Type included in the Namf_Communication_N1N2MessageTransfer message indicates non-3GPP Access should be used to transmit the location information, the non-3GPP Access Positioning Procedure should be performed, namely step 4e.


When AMF select NG-RAN to relay positioning signaling to UE via LPP protocol, step 4a should be performed.


When AMF select N3IWF/TNGF to relay positioning signaling to UE via LPP protocol, step 4d should be performed.
NOTE 1:
When step 4a or 4d is performed, the Positioning Message is corresponding to the Downlink (DL) Positioning message specified in TS 23.502 [5] clause 4.13.5.4. When step 4b or 4c or 4e is performed, the Positioning Message is corresponding to the Network Positioning message specified in TS 23.502 [5] clauses 4.13.5.5 and 4.13.5.6.

NOTE 2:
Step 4a, 4b, 4c, 4d and 4e is exclusive.

4a.
This step is same as step 2 to step 6 in TS 23.502 [5] clause 4.13.5.4.

4b.
This step is same as step 2 to step 6 in TS 23.502 [5] clause 4.13.5.5.

4c.
This step is same as step 2 to step 4 in TS 23.502 [5] clause 4.13.5.6.

4d.
This step is same as step 2 to step 6 in TS 23.502 [5] clause 4.13.5.4 with the following difference:

-
NG-RAN in TS 23.502 [5] clause 4.13.5.4 is corresponding to N3IWF/TNGF in Figure 6.13.3-1;

-
Step 2 and 5 in TS 23.502 [5] clause 4.13.5.4 should be skipped;

-
The location information returned is specified in clause 6.13.2.

4e.
This step is same as step 2 to step 4 in TS 23.502 [5] clause 4.13.5.6 with the following difference:

-
NG-RAN in TS 23.502 [5] clause 4.13.5.6 is corresponding to N3IWF/TNGF in Figure 6.13.3-1;

-
The location information returned is specified in clause 6.13.2.
5.
The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the routing identifier received in step 4 or step 5.
NOTE 3:
When step 4a or 4d is performed, the Positioning Message is corresponding to the Uplink (UL) Positioning message specified in TS 23.502 [5] clause 4.13.5.4. When step 4b or 4c or 4e is performed, the Positioning Message is corresponding to the Network Positioning message specified in TS 23.502 [5] clauses 4.13.5.5 and 4.13.5.6.
6.13.3.2
MT-LR Procedures When UE is served by the Different PLMNs via 3GPP access and Non-3GPP access

This positioning procedures shown in Figure 6.13.3.2-1, can be triggered by 5GC-MT-LR Procedure described in TS 23.502 [5] clause 4.13.5.3 or 5GC-MT-LR procedure described in clause 6.2.3.1 proposed by solution 2, etc, when UE is served by the different PLMNs.
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Figure 6.13.3.2-1: MT-LR positioning procedures when UE is served by the different VPLMNs
1.
An external LCS client sends a location request to an HGMLC in the HPLMN for the target UE. The HGMLC verifies the authorization of the LCS Client to locate the target UE and UE privacy requirements.

2.
The HGMLC invokes the Nudm_UE ContextManagement_Get service operation towards the home UDM of the target UE with the GPSI or SUPI of the UE.

3.
For each access type, in case the procedure is triggered by 5GC-MT-LR Procedure described in TS 23.502 [5] clause 4.13.5.3, the UDM returns serving AMF address, possibly a VGMLC address to HGMLC to perform routing function. In case the procedure is triggered by 5GC-MT-LR procedure described in clause 6.2.3.1 proposed by solution 2, the LMF address should also be included which will be provided to V-GMLC in step 5.


UDM may also returns the access type(s) and its corresponding CM state(s) to HGMLC which will be used in step 4.

NOTE 4:
UDM request the CM state(s) information from AMF by invoking Namf_EventExposure service when UDM need the CM state(s) information.
4.
When HGMLC finds that UE is served by the different PLMNs according to the obtained serving AMF addresses, HGMLC will determine one PLMN according to Configuration.

NOTE 5:
The Configuration which can be pre-configured in HGMLC or obtained from LCS service requests indicates which access type and/or CM state and/or PLMN should be the prioritized target. For example, the Configuration can be 3GPP access first and/or connected state first and/or VPLMN first.
5.
In case the procedure is triggered by 5GC-MT-LR Procedure described in TS 23.502 [5] clause 4.13.5.3, the HGMLC forwards the location request to the VGMLC and may include the AMF address received in step 3, the target UE identity (e.g. SUPI), access type and corresponding CM state (if needed). In case the procedure is triggered by 5GC-MT-LR procedure described in clause 6.2.3.1 proposed by solution 2, LMF address should also be included.

6.
If the procedure is triggered by 5GC-MT-LR procedure described in clause 6.2.3.1 proposed by solution 2, the VGMLC invokes the Nlmf_ProvideLocation Request service operation to forward the location request to the LMF directly based on the LMF address received in step 5. LMF receives the location request directly from VGMLC.


If the procedure is triggered by 5GC-MT-LR Procedure described in TS 23.502 [5] clause 4.13.5.3, the VGMLC invokes the Namf_Location_ProvideLocation_Request service operation to forward the location request to the AMF. LMF receives the location request directly from AMF.

7.
This step can refer to step 1-5 of clause 6.13.3.1 which is performed when UE is served by the same PLMN.

NOTE 6:
If the location request received by LMF has contained access type and/or CM state, step 1a-1b of clause 6.13.3.1 may be skipped.
8-9.
VGMLC will receive the location service response from LMF and then returns positioning result to the HGMLC. The location service response may contain positioning information (e.g. the information shown in Table 6.13.2-1), the information about the positioning method used and the indication whether the obtained location estimate satisfies the requested LCS QoS (e.g. accuracy) or not (described in TS 23.271 [6] clause 9.1.1).

10.
If HGMLC finds that location service response from chosen PLMN meets required LCS QoS, it will directly return results to LCS Client directly. Otherwise, if needed, HGMLC will forward location request to anther PLMN so as to obtain the positioning result which can meets required LCS QoS shown as step 11.

11.
The step obtains the positioning information from another PLMN, the details are same as step 5-9.

12-13.
Finally, HGMLC will return final location service response to LCS client. Location service response can contain the positioning result which meet the required LCS QoS or both results from two different PLMNs (both failed or succeed).


[image: image3.emf]LCS 

Client

H-GMLC UDM

1. LCS Service Request

2. Nudm_UEContextManagement_Get Request 

3. Nudm_UEContextManagement_Get Response

V-LMF-1 V-AMF-1 V-GMLC-1

5. LCS Service Request

UE

9. LCS Service Response

4. Select one PLMN according to 

preference or randomly

6. V-GMLC-1 forwards the LCS service requests 

directly to VLMF-1 or via VAMF-1

V-5G-AN-1

7. Obtain locations or measurements

8. V-GMLC-1 receives positioning results

10. If positioning succeeds, step 13 

performs, else step 11-13 performs; 

H-LMF-2 H-AMF-2

11. Similar procedures as step 6-8

H-5G-AN-2

13. LCS Service Response

12. Choose and determine final 

positioning results 


Figure 6.13.3.2-2: MT-LR positioning procedures when UE is served by HPLMN and VPLMN

Figure 6.13.3.2-2 shows the MT-LR positioning procedures when UE is served by HPLMN and VPLMN. The difference with procedures shown in Figure 6.13.3.2-1 is that the H-GMLC interacts with H-LMF directly shown in step 11 of Figure 6.13.3.2-2 without involving V-GMLC shown in step 11 of Figure 6.13.3.2-1.

6.13.3.3
MO-LR Procedures When UE is served by the Different PLMNs via 3GPP access and Non-3GPP access
This procedures can be triggered by MO-LR (described in TS 23.271 [6] clause 9.2.6), and which PLMN/access type shall be chosen to performing MO-LR procedures is up to UE's implementation.
6.13.3.4
NI-LR Procedures When UE is served by the Different PLMNs via 3GPP access and Non-3GPP access
This procedures can be triggered by 5GC-NI-LR (described in TS 23.502 [5] clause 4.13.5.1), and refer to step 1-5 of clause 6.13.3.1 which is performed when UE is served by the same PLMN.
6.13.4
Impact on existing entities and interfaces

When the UE is connecting to 3GPP and Non-3GPP simultaneously, for both scenarios that UE is served by the same PLMN and UE is served by the different PLMNs, common impacts on existing entities are:

LMF

-
Need to subscribe to the events of location change and/or access type change, and/or CM state change to AMF.

-
Need to determine the positioning methods considering the UE/network position capacity, position QoS requirement, the access type(s) and/or the CM state per access type.

-
Need to decide which access node should be chosen to transmit the location information when obtaining location related info when NRPPA is used.

AMF

-
Need to decide which access node should be chosen to transmit the location information by considering the access type(s) and/or the CM state per access type when LPP is used.
N3IWF/TNGF
-
Need to support NRPPa protocol to support positioning procedures for untrusted non-3GPP access.

UE

-
Need to support LPP protocol to support positioning procedures for untrusted non-3GPP access.
For the specific scenario that UE is served by the same PLMN via 3GPP access and Non-3GPP access, impacts on existing entities are:
LMF

-
Need to determine whether to override the received access type which is determined by HGMLC to perform positioning procedure

For the specific scenario that UE is served by the different PLMNs via 3GPP access and Non-3GPP access, impacts on existing entities are:

GMLC:

-
Need to choose one PLMN according to Configuration to forward LCS positioning requests.

-
Need to support forwarding LCS positioning requests to another PLMN, when the positioning result from the first PLMN can't meet the QoS requirement, and determining final location service response to the LCS client.

UE

-
Need to determine which PLMN/access type shall be chosen to performing MO-LR procedures.
6.13.5
Evaluation
Solution 13 is one CP-based solution designed to support non-3GPP access positioning procedures, of which key points are that LMF can subscribe location, access type (s), CM state change event to AMF to determine positioning methods and/or which access node can be chosen to obtain location information. Specially, for the scenario the UE is served by different PLMNs for 3GPP and non-3GPP accesses, GMLC can assist to decide which PLMN/access should be chosen to perform positioning procedures.

Solution 13 can adapt to both the LMF based architecture and the AMF based architecture. It reuses the existing 3GPP positioning procedures as much as possible with little impacts on existing network functions and little extra NAS signalling overhead. In addition, this solution can be applicable to most positioning scenarios, including MO-LR, 5GC-NI-LR, and 5GC-MT-LR procedures.
* * * * End of 1st Changes * * * *
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