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Abstract of the contribution: This contribution proposes some update to Sol#38 about event exposure for 5G satellite architecture enhancements.
1	Discussion
In TR 23.700-29 v0.4.0, Sol#38 about event exposure has been captured.  In Sol#38, it has been analyzed that UE registration, service link and feeder link availability and expected delivery time can be exposed to AF.  In our view, service link availability does not only impact the expected delivery delay, by knowing the availability of service link, AF can also adjust its logic to serve the UE.
This solution proposes to update this solution by adding the event about service link availability which is similar as feeder link availability.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-29 according to the following text.
[bookmark: _Toc148441670][bookmark: _Toc23254037][bookmark: _Toc436124703][bookmark: _Toc435670433][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc509905226]********** First Change **********
[bookmark: _Toc160540640][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157760687]6.38	Solution #38X: Exposure of Registration in S&F Mode
[bookmark: _Toc160540641]6.38.1	Description
This solution addresses following aspect of KI #2:
-	What enhancements on the related UE and network procedures are needed to support S&F Satellite Operation?
When a UE registers to the network in S&F mode and is available to send/receive data on specific occasions only (e.g. when satellites fly-over and later connect to ground station), it may be desirable to expose information such as below to an application function. For e.g. today the AF may send a message to the UE and expect UE will reply in certain time, monitored by a guard timer. AF may need to re-adjust all such applicable timer if the UE is in the S&F mode, Thus such information will help an AF adjust its logic accordingly as described.
1)	UE registered in S&F Mode: If the UE is registered in S&F mode, the AF may want to adjust the frequency, size of data, message acknowledgement handling, ack timers etc.
2)	When the Feeder-Link is available: This will help AF schedule delivery as and when Feeder-Link is available. Additionally feeder link availability duration. This can help AF to know till when a data packet can be delivered to the UE in the current pass.
3) When the service link is avaible: This will help AF to be aware when the data can be sent to UE over service link or the service link availability duration can also be exposed to the AF.  With such information, AF can know when exactly the packet can arrive at the UE even if there is S&F mode operation in satellite. 
4)	Expected delivery time: The delivery of data will require following events:
a)	Feeder-Link Availability to deliver data to EPC/5GC and further to the Satellite
b)	Service-Link Availability to deliver data to UE and receive acknowledgement
c)	Feeder-Link availability to deliver acknowledgement to EPC/5GC and further back to the AF
It may be useful to provide expected delivery time, potential round trip(if UE sends an ack on reception of this data) to AF so that retry etc. can be scheduled accordingly
Accordingly, it is proposed to define new monitoring events and expose those via NEF/SCEF to AF.
[bookmark: _Toc160540642]6.38.2	Procedures
It is proposed to add following events to be exposed by AMF/MME, UDM/HSS via NEF/SCEF to AF:
	Event
	Detection criteria
	Which NF detects the event

	Registration in S&F Mode
	Detected when the UE registers in S&F Mode. The event report may include an indication of S&F Mode.
	Ground-AMF/Ground-MME/UDM/HSS

	Feeder Link Available or Feeder Link availability duration
	Network detects that Feeder Link is available for AF to send data to a UE. The event report may include duration for which the feeder link is available.
Alternatively, the AF may query the network to determine when/frequency the feeder-link will be available next.
	Ground-AMF/Ground-MME

	Service Link Available or availability duration
	Network detect that service link is avaible or report the availability duration of service link to AF.  AF may querey the service link avaiability for a UE.
	SAT-AMF/SAT-MME

	Expected Delivery/Delay Time
	The expected delay to deliver the data to the UE. This information may be informed to the AF based on query, or when data sent by AF is cached into EPC/5GC, or along with the "Feeder Link Available" event.

The potential round trip time if UE acknowledges to the sent data packet 
	Ground-AMF/Ground-MME



Editor’s note: Whether any existing monitoring events can be used or enhanced to achieve the events described in this solution is FFS.
[bookmark: _Toc160540643]6.38.3	Impacts on services, entities and interfaces
AF/UDM/AMF/HSS/MME/SCEF/NEF: Support of new monitoring events.
********** End of Changes **********
[bookmark: _Hlk158806658][bookmark: _Hlk158806672][bookmark: _Hlk158806654][bookmark: _Hlk158806671][bookmark: _Hlk158806657][bookmark: _Hlk158806653]3GPP
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