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Abstract of the contribution: This contribution proposes a solution to handle LDR continuity when UE moves from 4G to 5G and vice versa.
Discussion
Both 4G and 5G system support deferred location request. In some operator’s deployment, it is possible that a single GMLC belongs to both 4G and 5G system.
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Figure: Non-roaming LCS architecture for interworking between 5GS and EPC/E-UTRAN
Issues to be considered under this architecture: 
When a UE moves from 4G to 5G, the LDR request information for an activated LDR request is still reserved in the 4G network elements e.g. MME, E-SMLC, SCEF, and the LCS-related NF (AMF, LMF, NEF) within 5G do not have LDR request information, so the 5G network cannot trigger and provide the LDR service to the requiring client after predefined triggered event occurs. 
Therefore, this contribution propose to update several procedures in order to handle such scenarios described above. 
Here we provide 3 different methods 
Method One: LDR Continuity Procedure based on the cancellation of LDR request. 

When UE receives a command handover request from NG-RAN or E-UTRAN as described in clause 4.11.1.2.1 of TS 23.502, the UE shall immediately initiate the Cancellation of Reporting of Location Events by a UE, thus UE can inform external AF via such cancellation procedure that UE has moved to another new residing network, if external AF want to continue consume the LDR service, it should send the LDR service request to the new residing core network where target UE currently resides in.

Method Two: LDR Continuity Procedure based on handover event report.

Target UE is associated with a LDR request from external AF. Meantime, the external AF can also subscribe the handover event report for the target UE via the Deferred MT-LR Procedure for Periodic, Triggered and UE Available Location Events described, which means when UE starts to handover to another new core network, it shall send an event notification report to external AF, thus external AF should send the LDR service request to the new residing core network where target UE currently resides in if it still wants to continue to consume the LDR service.

Method Three: LDR Continuity Procedure based on forwarding the LDR request information to new residing network
Target UE is associated with a LDR request from external AF, when UE moves from 5G to 4G and vice versa, the corresponding LDR request information shall be sent from 5G to 4G and vice versa at the same time during the handover procedure.

To conclude, after some comparison, we think the method three is better than other two methods, since the method three is much more direct and without impacts on external client, which means external client would not be aware of any discontinuity of LDR service during the handover procedure. 
Proposal

It is proposed to update TS 23.273 as follows.
FIRST CHANGE
6.13
LDR Continuity Procedure
6.13.1
LDR Continuity Procedure when UE moves from 5G to 4G

This clause demonstrate procedures to handle the LDR service request when UE moves from 5G to 4G.
Target UE initially resides in the 5G network, and UE is associated with an activated LDR request from an external AF, when UE moves from 5G to 4G, the corresponding LDR request information shall be sent from 5G to 4G simultaneously.
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Figure 6.13.1-1: LDR Continuity Procedure when UE moves from 5G to 4G
1. The AMF sends a Forward Relocation Request as in Step 2 in clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401. And this request shall include the LDR request information for target UE.

2. The AMF sends a LocationEventNotify request to GMLC, and this request shall contain the indication that UE has moved to 4G, the SUPI that identifies the target UE, and also the serving MME address.
3. Once 4G network has the corresponding LDR request information, 4G core network can continue to provide the LDR service to external AF via typical Deferred EPC-MT-LR procedure for Periodic and Triggered Location described in clause 9.1.19.1 in TS 23.271
6.13.2
LDR Continuity Procedure when UE moves from 4G to 5G

This clause demonstrate procedures to handle the LDR service request when UE moves from 4G to 5G.
Target UE initially resides in the 4G network, and UE is associated with an activated LDR request from an external AF, when UE moves from 4G to 5G, the corresponding LDR request information shall be sent from 4G to 5G simultaneously.
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Figure 6.13.2-1: LDR Continuity Procedure when UE moves from 5G to 4G
1. The MME sends a Forward Relocation Request as in Step 2 in clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401. And this request shall include the LDR request information for target UE.

2. The MME sends a LocationEventNotify request to GMLC, and this request shall contain the indication that UE has moved to 5G core network, the IMSI that identifies the target UE, and also the serving AMF address.

3. Once 5G network has the corresponding LDR request information, 5G core network can continue to provide the LDR service to external AF via Deferred 5GC-MT-LR Procedure for Periodic, Triggered and UE Available Location Events described in clause 9.1.19.1.
END OF CHANGES
3GPP

SA WG2 TD





MME



GMLC



AMF



LMF
3. 5G LDR Positioning Procedure



NG-RAN
2. LDR Request Handover Notify
1. Relocation Request



UE
E-UTRAN
MME
E-SMLC
SCEF+NEF
HSS+UDM
GMLC
LMF
AMF
5G AN
UE
LTE-uu
S1-MME
SLs
N2
NR-uu
NL1
S6a
SLg
NL2
N8
T6a
N51
NL5
NL?






AMF



GMLC



MME



E-SMLC
3. EPC LDR Positioning Procedure



E-UTRAN
2. Namf_LocationEventNotify
1. Relocation Request



