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Abstract of the contribution: overall evaluations of solutions on KI#1 in TR23.700-28
1.
Introduction/Discussion

This contribution gives the overall evaluation of the solutions on KI#1 which involves solution #7, #12, #13, #14, #23: 
-
Solution #12 and #13 address 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.

-
Solutioin #7, #14 and #23 address how to reduce the impact to target RAT or system due to large number of UEs triggering signalling load on the target RAT or system to receive normal service.
2.
Text Proposal

It is proposed to capture the following text within TR23.700-28.
*** Start of the changes ***
7.5
KI Requirements

7.5.1
Overview


KI#1 and KI#2 identify the following requirements (denoted R1 to R6) related to mobility management with discontinuous coverage.

R1

KI#1:
"minimizing a period of no coverage"

R2
KI#1:
"minimizing power consumption"

R3
KI#1:
"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"

R4
KI#1:
"reduce the impact to target RAT or system due to large number of UEs triggering signalling load on the target RAT or system to receive normal service"

R5
KI#2:
"UE does not attempt PLMN access when there is no network coverage"

R6
KI#2:
"when there is network coverage the UE attempts PLMN access as needed e.g. to transfer signalling, transfer data or receive paging, etc."

Solutions may also have one of more of the following impacts. These refer to new impacts and not impacts already defined in Release 17 with the exception of impacts for the solution in Release 17 for discontinuous coverage which are considered as new impacts because the other solutions in the TR may avoid all or some of these impacts.


I1
New impact to UE to obtain coverage information and determine periods of coverage and no coverage

I2
New impact to UE to support mobility management

I3
New impact to CN (e.g. MME or AMF) to obtain coverage information and determine periods of coverage and no coverage for UEs

I4
New impact to CN (e.g. MME or AMF) to support mobility management

I5
New impact to RAN to support mobility management

I6
Other impacts not listed.

Table 7.5-1 shows the requirements support solutions that are applicable to mobility management. Note that Table 7.5-1 does not show how well the requirements can be supported or the magnitude of the impacts, only that requirements can or cannot be supported to a degree and that there is or is not some types of impact.




Table 7.5-1: Support of Mobility Management Requirements for KI#1 and KI#2

	Solutions
	Requirements
	Impacts

	
	R1
	R2
	R3
	R4
	R5
	R6
	I1
	I2
	I3
	I4
	I5
	I6

	Solution #1: Power Saving based on AMF awareness of coverage information
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	

	Solution #2: predictive Power Saving Mode


	N
	Y
	N
	N
	Y
	Y
	N
	Y
	Y
	Y
	N
	

	Solution #3: Power Saving based on UE awareness of coverage information
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	N
	Y
	Y
	

	Solution #4: Mobility Management enhancement based on coverage information and UE location
	N
	N
	N
	N
	N
	N
	N
	N
	Y
	Y
	Y
	

	Solution #5: Power Saving based on updating parameters before releasing signalling connection
	U
	Y
	N
	N
	Y
	Y
	N
	N
	Y
	Y
	Y
	

	Solution #6: Discontinuous coverage architecture


	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	

	Solution #7: Utilizing discontinuous coverage wait timer for satellite discontinuous coverage scenario
	Y
	U
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	

	Solution #8: Leaving Coverage Notification


	Y
	U
	N
	N
	Y
	Y
	Y
	Y
	N
	Y
	Y
	

	Solution #9: Modification of Timers when in or out of Coverage
	U
	Y
	N
	N
	Y
	Y
	N
	Y
	Y
	Y
	N
	

	Solution #10: UE Reachability Events with Expected in Coverage Time
	This solution is not applicable to mobility management

	Solution #11: Combined UE Management Architecture


	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	

	Solution #12: Minimize discontinuous coverage by inter-RAT handover processing
	Y
	Y
	Y
	N
	N
	N
	Y
	N
	N
	N
	N
	

	Solution #13: Applicability of no service in discontinuous coverage
	Y
	Y
	Y
	N
	N
	N
	Y
	Y
	N
	Y
	N
	

	Solution #14: Wait timer for discontinuous coverage


	N
	N
	N
	Y
	N
	N
	N
	Y
	N
	Y
	N
	

	Solution #15: Solution to support Provision of Coverage Data to a UE
	This solution only assists other solutions to support mobility management

	Solution #16: Solution to support a UE Triggered Generalized Unavailability Period
	Y
	Y
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	

	Solution #23: Handling of the UE attempt to Connected mode
	N
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N
	

	NOTE:
Y = Yes, N = No, U = Unknown (not clarified by the solution)


7.5.2
Solution Categorisation

All the solutions can be grouped into the following 3 categories:
· Solutions for general mobility management and/or power saving

· Solutions for alternative RAT/PLMN selection
· Overload impacts to target RAT/PLMN.
7.5.3
Solutions for general mobility management and /or power saving
This clause evaluates whether solutions have any limitations that might restrict their use or cause them to fail.

For Solution #1, if the UE is in RRC CONNECTED state and accessing then 5GS sends an RRC message when it is about to leave coverage (step 0 in Figure 6.1.2.1-1). A UE accessing EPS sends a TAU message when it is about to leave coverage (step 0 in Figure 6.1.2.2-1). The procedures can also be applied at other times before moving the UE to CM-IDLE. The UE will enter CM-CONNECTED (for example to send TAU/Periodic Registration based on the previously provided periodic registration time, or to send UL traffic) while in CM-CONNECTED the parameters can be updated and the Active Timer can be used while in coverage.

For Solution #3, the UE uses existing PSM. eDRX or MICO procedures to cause the MME/AMF to treat the UE as unavailable during periods of no coverage. The MME/AMF is not aware if the UE is requesting PSM, eDRX or MICO procedures out of coverage or for power saving. Therefore, as acknowledged in clause 6.3.3, the AMF/MME needs to honour the UE request and is not able to provide different PSM, eDRX or MICO parameters back to the UE, which is a limitation and also prevents incorrect configuration. That could mean, for example, that when out of coverage occurs rarely, support of PSM, eDRX or MICO the reachability latency may not be perfect from a network perspective.

For Solution #6, the AMF can receive an unreachability period from both the UE (step 2 in Figure 6.6.2-1) and NWDAF (step 3 in Figure 6.6.2-1). ). If the two periods are significantly different (e.g. because the NWDAF unreachability period is based on an assumed UE trajectory not used by the UE, or vice versa), then the AMF will have to resolve this and has chance to correct. Depending upon how the AMF resolves this, Solution #6 may become rather similar to Solution #16 which also uses an unreachability period sent by the UE to an MME or AMF.

For Solution #11, the "5GS UE Leaving Coverage Procedure" in clause 6.11.2.1 has 3 possible triggers: the RAN can detect the UE is about to leave coverage (step 1a), the UE can detect impending out of coverage (step 1b), or the AMF can detect the UE is about to lose coverage (step 1c). This implies the UE, RAN and AMF are aware of the coverage related data and determining when the UE will go out of coverage, which helps with the cases where not one entity knows all the information. Sending the Registration Request some time in advance of leaving coverage should be more efficient if the UE would otherwise be in IDLE state shortly before loss of coverage and is supported.

Solution #16 is similar to other solutions that provide UE awareness of unavailability due to coverage restrictions and requires that the CN follows exactly what the UE has provided as the timings. The relies upon the UE having full knowledge of its mobility patterns and if they are not known to the UE then the solution will malfunction.
7.5.4 Solutions for alternative RAT/PLMN selection
This clause evaluates solutions related to:
· 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 (R3 in table 7.5-1).
Solution #12 proposes to perform inter-RAT handover when detecting UE will be out of the current satellite coverage and other PLMN/RAT is available for the UE. This solution can be applied to the UE in connection mode. Meanwhile, it can meet the following requirements:
· If the handover is successful, the UE can benefit from minimizing a period of no coverage(R1). 
· If the handover fails, the UE can choose to stay in power saving mode to meet minimizing power consumption(R2). 
Advantages:
· It can provide service continunity as much as possible to the UE when it starts a service in the satellite discontinuous coverage case. 
· This solution can be based on existing inter-RAT handover procedure with minimal impact to Rel-17. Only enhancement is that UE/RAN should detect the UE is out of coverage and RAN triggers the handover procedure before coverage is lost. 
Disadvantage/limitation

· The handover procedure will be fixed in cooperation with RAN working groups.
Solution #13 proposes to select other available PLMN/RAT to access when UE enters into current satellite access discontinuous coverage. The UE, based on network instruction, service requirement, UE preference, etc, determines to stay in no service or select an alternative PLMN/RAT. UE, AMF and UDM will be enhanced to support this solution. Meanwhile, it can meet the following requirements:
· Similar with #12, if UE succesfully accesses to an alternative PLMN/RAT, the UE can benefit from minimizing a period of no coverage(R1)
· If there is no other available PLMN/RAT, the UE can stay in no service to minimizing power consumption(R2). 
Advantages:
· This solution can give a better control on the UEs during discontinuous coverage period. Operators based on roaming agreements, subscription of the UE, deployment choice can decide if UE has to get the service from alternate PLMN/RAT during the discontinuous coverage period or keep the UE in no service till it gets back into satellite coverage.
Only considering utilizing power saving mode to UE during coverage gap will have great influence on service experience, especially, in case of long period of no coverage, service with latency requirement may not be suitable to bear in satellite network. Solution #12 & #13 allow UE to choose other access as a supplement when coverage is lost, which can improve service experience, moreover, can help enrich more service to use the network.
7.5.5 Overload impacts to target RAT/PLMN.
This clause evluates solutions related to:
· How to reduce the impact to target RAT or system due to large number of UEs triggering signalling load on the target RAT or system to receive normal service (R4 in table 7.5-1).
Solution #7, #14 and #23 address this issue.
Solution #7 and #14 are similar, both of them propose to introduce a timer to enable massive of UEs accessing to the network in a randomizing way when satellite coverage recovery or when selecting new access due to coverage is lost. Solution #14 also proposes another option to reuse the wait timer which is defined in MINT work item. The solutions can be applied to the UE in CM-IDLE state or in CM-CONNECTED state. The AMF/MME will be enhanced to generalize the timer and provide it to UE. The UE initiates signal based on the timer.
Advantages:

· The wait timer can reduce the UE power consumption during discontinuous coverage period and can avoid signalling overload
Solution #23 proposes to reuse existing mechanisms specified in clause 5.19 in TS 23.501 and access control and barring specified in clause 5.2.5 in TS 23.501 to prevent signalling overload to the target system. 
Disadvantages:
· The solution aims to provide NAS overload control for the UE in CM-CONNECTED mode, which is not applicable to the case that UE is in CM-IDLE mode and decides to resume access when satellite coverage recovery.
*** End of the changes ***
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