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1. Introduction
This contribution proposes a solution for key issue #4: Support for hybrid positioning and location fusion.
2. Reason for Change
In the clause 5.38 of the TS23.501, the UE is supported with Multi-USIM. The architectural requirements to support the Multi-USIM UE in clause 4.1 in TR 23.761 are as follows:
-
The study shall focus on Dual-USIM devices, the expectation being that the enablers for Dual-USIM devices will also apply to Multi-USIM devices.

-
The study shall consider all of the following cases:

-
UE connected over 3GPP Access with EPS on one USIM and 5GS on the other USIM.

-
UE connected over 3GPP Access with EPS on both USIMs.

-
UE connected over 3GPP Access with 5GS on both USIMs.

NOTE 1:
The use of "3GPP Access" above is related to issues that can occur due to concurrent transmission and/or reception in Multi-USIM device via two or more 3GPP RATs.

-
Specific to Dual-USIM devices the study shall focus on Single Rx / Single Tx UEs and Dual Rx / Single Tx UEs.

NOTE 2:
Dual Rx allows the Dual-USIM device to simultaneously receive traffic from two networks. Single Rx allows the Dual-USIM device to receive traffic from one network at one time. Single Tx allows the Dual-USIM device to transmit traffic to one network at one time.

-
The Multi-USIM device shall handle Emergency calls using clause 10.9 of TS 22.101 [5] as a basis.

-
The problem statement is common to 5GS and EPS, but the solutions for 5GS and EPS need not be the same.

-
The system enablers for Multi-USIM devices are expected to apply for the cases where the multiple USIMs are owned by the same or by different MNOs.

NOTE 3:
While the solutions developed as part of this study might also be applicable to DR-mode (single USIM) interworking between 5GS and EPS, 5GS-EPS interworking use cases with DR-mode (single USIM) are considered outside the scope of this study.

-
The solutions shall not require network coordination for the case where the multiple USIMs in the Multi-USIM device are served by different serving networks.

-
A multi-USIM device with different USIMs may be camping with all USIMs on the same serving network RAN node, or it may be camping on different serving networks RAN nodes.

-
For a multi-USIM device, the solutions may require in-device co-ordination between the UEs represented by each USIM within the multi-USIM device. The mechanism for in-device co-ordination shall be left for the multi-USIM device implementation.

-
MUSIM features requiring new UE-network interactions are optional, hence the UE may use MUSIM features requiring new UE-network interactions in one PLMN when it has learnt that this PLMN supports these MUSIM features.

Based on the architectural requirements above, the multiple USIMs in the Multi-USIM UE may be owned by the same or by different MNOs and the UE may connect over 3GPP access with EPS on one USIM and 5GS on the other USIM.
The UE positioning capabilities for EPS and 5GS may be different. When a Multi-USIM UE connects over 3GPP access with EPS on one USIM and 5GS on the other USIM, different location accuracy can be achieved via different USIM. In this case, the location accuracy can be improved if the information that the Multi-USIM UE connects over 3GPP access with EPS on one USIM and 5GS on the other USIM and the UE positioning capabilities for EPS and 5GS is considered. If the UE positioning is performed simultaneously on active USIMs, the accuracy of the final UE location estimate can be improved by considering the UE locations provided by different PLMNs that UE registered on active USIMs.

Observation 1: For Multi-USIM target UE, the location accuracy can be improved by fusing the UE locations provided by different PLMNs. 
For a Multi-USIM UE with two active USIMs, i.e. USIM1 and USIM2, it registers in PLMN1 for USIM1 and registers in PLMN2 for USIM2. Because the mobility management in PLMN1 and PLMN2 are independent, it is possible that UE in PLMN1 is in CM_IDLE or RRC_INACTIVE state and UE in PLMN2 is in CM_CONNECTED state. In this case, if the positioning procedure is performed via PLMN1, then paging (for MT-LR case) or Service Request (for MO-LR case) is needed and latency for location is also introduced. But if the PLMN2 is selected, the paging cost can be avoided and the latency for location can be reduced.
Observation 2: For Multi-USIM target UE, the location latency can be reduced. 
For a Multi-USIM UE with two active USIMs, if the coverage of one PLMN access is not good enough to provide location information in the same area, another PLMN access can provide very well and can provide reliable location information, in such case, the location availability can be improved.
Observation 3: For Multi-USIM target UE, the location availability can be improved. 
3. Proposal

It is proposed to agree with the following changes to 3GPP TR 23.700-96 v0.5.0.
* * * First Change * * * *

7. x
Solution #x: Multi-USIM Hybrid Location
7. x.1
Solution description

This solution addresses key issue ##4: Support for Hybrid positioning and location fusion and this solution is based on architecture solution #1.
7. X.1.1
Multi-USIM Hybrid Location
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Figure 7.x.1.1-1: Multi-USIM Hybrid Location
1.
The application-specific server sends a location request to the Fused Location Server to request the location information of the target Fused Location Client (UE Application Identity, Location QoS). The Location QoS can include the location accuracy, reliability, and latency, etc. as described in clause 4.1b of TS23.273 [4]. 

2.
The Fused Location Server queries the UE location context (e.g. in the internal database) with the UE Application Identity to retrieve the UE identities in different PLMNs (e.g. as described in solution #4, the UE has registered its UE Application Identity with its GPSIs). If there is no UE identity information for any PLMN. The FLS needs to query the PLMNs via the NEF of the PLMN to retrieve the GPSI of the target UE.

      The FLS also needs to retrieve the available access type, and positioning methods available from the Multi-USIM PLMNs as described in TS 29.572 [14] based on the requirements of the location QoS. 

3.
The Fused Location Server selects different PLMN from the available Multi-USIM PLMNs, the access type, and position methods to get the UE location information from the selected PLMN. 
3a. The SEAL LMS is selected by the FLS to provide the UE location from the 3GPP access of the PLMN-1, the SEAL LMS gets the UE location information based on the received location request from the FLS and provides the UE location information to the FLS via the FLS-4/LM-S reference point.
3b. The FLC gets the UE location information from the non-3GPP defined access and provides the UE location information to the FLS via the FLS-1 reference point using the IP connection provided by the PLMN-2.
NOTE 1: 
How does the FLC get the UE location information for the non-3GPP defined access is out of scope of 3GPP. 

NOTE 2: 
The IP connection provided by the PLMN-2 can be established during the location service registration procedure as described in solution#4. 
4.
The Fused Location Server fuses the UE location information from different Multi-USIM PLMNs to get a fused UE location that meets the location QoS requirements. 

5.
The FLS provides the fused UE location that meets the location QoS requirements to the application-specific server.

7. X.2
Solution evaluation


This solution is based on the architecture proposed in Solution #1. the FLS can aggregate/fuse location data from more than one PLMN so that a more accurate location can be reported. Different PLMN can provide location information with different location QoS (e.g. accuracy, latency, and availability), the FLS takes the different advantages of these Multi-USIM PLMNs and fuses the location information from these Multi-USIM PLMNs to produce the fused location information.
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