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Abstract: This paper discusses a unified way of information provision used to both UE centric and network centric solutions.
1 Overall 
Within the same network, AF/Server provides UE unreachability period information to the UE in UE centric solution and provides general coverage information to the AMF/MME in network centric solution. This requires different process in network elements which increases system complexity. This paper discusses a unified way of information provision used to both UE centric and network centric solutions.
2	Discussion
SAT-ARCH-Ph2 study phase has been reached the following conclusions:
In UE centric solution, besides the RAN broadcast coverage information, more comprehensive coverage information from external server or AF can be transferred to the UE. The UE determines its specific unreachability period taking into account the coverage information combing with UE location and mobility pattern.
In network centric solution, the network (AMF/MME) receives the UE specific unreachability period information from external server/AF. The AMF/MME should not determine UE specific unreachability period by itself. Instead, UE location and trajectory information may be required to provide to the server/AF in order to generate UE specific unreachability period by server/AF.
Observation: General coverage information which is irrespective of any UE is provided to the UE by AF/server in UE centric solution, while UE specific coverage information (UE unreachability period) is provided to the AMF by AF/server in network centric solution. Within the same network, the way of providing coverage information to the AMF is inconsistent with that to the UE. Different methods require different process in network elements which increases system complexity. 
To make the system more concisely, it is proposed to use a unified coverage information provision to both UE centric and network centric solutions.
Option 1: AF/server provides general coverage information to AMF/UE. The AMF/UE determines the UE unreachability period taking into account the general coverage information, the UE location and its trajectory.
Option 2: AF/server determines UE specific unreachability period information and provide it to AMF/UE. The determination in the AF/server can be based on general coverage information, UE location and its trajectory.
In option 1, the general coverage information are transferred from AF/server to AMF/UE. The content of general coverage information includes the expected coverage by one or more satellite accesses to a specific area for particular times. This information is irrespective of any UE. When AMF/UE receives the general coverage information, it can generate the UE unreachability period based on the information, UE location and mobility pattern. The general coverage information can be reused by AMF to determine UE specific unreachability information for multiple UEs, this can reduce the frequency of data transmission. Option 1 requires AMF/UE has the capability to generate UE specific unreachability information taking into account the general coverage information, which may increase AMF/UE burden, especially for the IoT terminal, the capacity and the functionality are limited. But the AF/server functionality will be simplified to avoid the UE specific coverage information generation. 
Option 2 requires the AF/server determines the UE unreachability period information and provides it to the AMF/UE. To achieve this, UE information (i.e. location and/or mobility pattern) should be first provided to the AF/server in order to generate the UE unreachability period. Therefore, the privacy issue should be concerned. Since the provide information is UE specific, the AF/server should generate and provide the information to AMF for every UE, which will increase data transmission frequency. However the AMF/UE will benefit from the solution because there is no requirement for AMF/UE to have the ability to calculate the coverage information. NTN terminals with limited functionality can use this solution.
Based on the above analysis, option 1 and option 2 comparison is listed in following table:
	
	Capability to generate UE specific coverage information
	Data transmission frequency
	UE Privacy issue

	
	UE
	AMF
	AF/Server
	AF/Server<->UE
	AF/Server<->AMF
	

	Option 1
	YES
	YES
	NO
	High
	Low
	NO

	Option 2
	NO
	NO
	YES
	High
	High
	YES



Comparing with option 1, option 2 will increase the data transmission frequency between AF/Server and AMF. But the frequency can be reduced through configuring the transmission time interval and the content of coverage information. For example, the UE specific unreachability information transmission at one time can be configured to contain satellite coverage at multiple future time points, which can reduce the transmission frequency. Privacy issue can be resolved in coordination with SA3. Most importantly, option 2 reduces the limitation on terminal capability, it can be applied to multiple types of terminal and has minimal impact on the network. 

3	Proposal
[bookmark: _GoBack]Option 2 is proposed to provide a unified way of coverage information provision in UE centric and Network centric solutions. S2-2300625 reflects the proposal.
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