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Abstract of the contribution: The contribution proposes a new solution on Key Issue #1 minimizing discontinuous coverage by inter-RAT handover processing.
1.
Introductioin/Discussion

In TR 23.700-28 V0.2.1 it is specified in KI#1 that identify gaps in rel.17 solution designed in EPS (e.g. concerning minimizing a period of no coverage and/or minimizing power consumption), considering at least below aspects:

a)
Study how UE determines that it has to remain with no service or it has to attempt to register on available different RAT’s/ PLMNs to receive the normal service during discontinuous coverage in current NTN RAT.
This contribution proposes a new solution on this key issue by inter-RAT handover processing.
2.
Text Proposal

It is proposed to adopt the following text within TR 23.700-28-021.
*** Start of the changes ***
6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues

	
	Key Issues

	Solutions
	1
	2
	
	

	1
	
	X
	
	

	2
	
	X
	
	

	3
	
	X
	
	

	4
	X
	
	
	

	5
	
	X
	
	

	6
	X
	
	
	

	6.X
	X
	
	
	


*** Second of the changes***
6.X
Solution #X:Minimize discontinuous coverage by inter-RAT handover processing

6.X.1
Description


This solution resolves Key Issue #1 about how UE determines to remain with no service or to attempt to register on available different RAT’s/ PLMNs to receive the normal service during discontinuous coverage in current NTN RAT.
The UE can detects it is about to move outside network coverage in current NTN access based on the ephemeris information. Meanwhile, it can also dectects the other available access. Both the accesses can have the same RAT type but belong to different Satellite Operators, or have different RAT type but can belong to same SO. Besides, the other available access can be TN access (e.g. E-UTRAN, NR). In this solution, both the source access network and the target access network are WB-E-UTRAN satellite accesses which have different RAT type and belong to different SOs. Inter-RAT handover for the UE may cause serving PLMN change in this solution.
6.X.2
Procedures
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Figure 6.X.2-1 Inter-RAN handover for UE using satellite access with discontinuous coverage
0. When UE detects it is about to leave network coverage of LEO-A and MEO-B is available to accesss, it reports the radio condition measurements in which MEO-B access the UE wants to access is included to source eNB. This detection can be based on the UE current location and ephemeris information of LEO-A and MEO-B. 
NOTE 1:
The solution is available for the case when UE detects there is other available access. If there is no other available access, the UE determines to remain with no service until returns to the next coverage.
1. Triggered by radio condition measurements report, the source eNB determines to perform handover based on the available RAT(s). If the handover can not be performed, it returns message to the UE to inform the handover fail. The following steps are skipped. Otherwise, the source eNB sends the handover required message to the source MME to request the CN to establish resources in the target eNB, target MME and the serving GW. The target eNB identifier and the UE current location information needs to be included in the message.
NOTE 2:
how to determine inter-RAT handover for the UE by eNB depends on RAN WGs work.
Editor’s note:
It is FFS whether and how this handover procedure can be triggered by MME and/or RAN. Whether the existing handover procedures in TS 23.401 can be re-used can be further studied. 
2. The source MME determines from the target eNB identifier that the type of handover is a inter-RAT handover. The source MME selects the target MME based on “MME selection” as described in TS 23.401. The source MME initiates the handover resource allocation procedure by sending a Forward Relocation Request to the target MME. Information such as UE identity, UE current location, target eNB id, etc are included in the message.
3. If the PLMN serving the UE changes, when receiving Forward Relocation Request from source MME, the target MME should verify the PLMN is whether allowed to operate at the present UE location based on the UE subscription information received from HSS. If it is not allowed to operate, the handover is failed. 
Editor’s note:
whether and how to identify the UE location information from source network is FFS.
4. 

5. The target MME determines if the serving GW is to be relocated, e.g., due to PLMN change. If the Serving GW is to be relocated, the target SGSN selects the target Serving GW as described in TS 23.401 on "Serving GW selection function", and sends a Create Session Request message to the target serving GW. The target Serving GW allocates its local resources and returns a Create Session Response to the target MME.
6. The target MME requests the target eNB to establish the radio network resources by sending the Relocation Request message. The target eNB allocates the resources and returns the applicable parameters to the target MME in the message Relocation Request Acknowledge.
7. Indirect Data Forwarding Tunnel is created if needed.

8. The target MME sends the Forward Relocatioin Response message to the source MME. In the message, Serving GW change indication indicates a new Serving GW has been selected. The Target to Source Transparent Container contains the value from the Target eNB to Source eNB Transparent Container received from the target eNB.
9. Corresponding to step 7, Indirect Data Forwarding Tunnel is created.
10. The source MME completes the preparation phase towards source eNB by sending the Handover command message. The source eNB gives a command to the UE to handover to the target access network.
11. The UE moves to the target eNB and executes the handover according to the parameters provided in the message delivered in step 9.
12. Forward relocation completes in the execution phase to finish inter-RAT handover before moving outside LEO-A network coverage.
6.X.3
Impacts on existing nodes and functionalities


UE:
· Detects it’s about to leave from the current satellite access coverage and other available access based on the ephemeris information
· Trigger inter-RAT handover procedure when it is about to leave outside the current satellite access coverage.
RAN:
· Determines whether to perform inter-RAN handover for the UE based on the request target access, the UE subscription, the available RATs, etc.
MME:

· 
· If the target access is satellite access and PLMN serving for the UE changes, performs UE location verification to meet regulatory requirements.
*** End of the changes ***
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