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Abstract: Satellite access system is usually power limited and assumes line of sight channel condition. For Mobile terminated calls, users are unaware of its channel condition and might miss important calls/messages due to poor reception channel condition. This requires the 3GPP system with satellite access to have the ability to notify a user that a mobile terminated communication failed when the UE was unreachable due to poor conditions by providing robust notification alert service.  
* * * First Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[x1]
3GPP TS 22.261: “Service requirements for the 5G system”
[x2]
3GPP TS 22.228: “Service requirements for the Internet Protocol (IP) Multimedia core network Subsystem “.
* * * Next Change * * * *
3.1
Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Robust Notification Alert: in the context of this study, Robust Notification Alert refers to a highly reliable and efficient alerting mechanism that delivers notifications directly to user devices, such as smartphones, via satellite access. This mechanism ensures that critical alerts reach users in areas where normal connectivity failed or is compromised. 



* * * Next Change * * * *
1.1
Use case on Robust Notification Alert
1.1.1
Description

Communication between Satellite and smartphone typically has very limited power margin and usually requires line of sight for best performance. For Mobile Originated calls, users are aware of the channel quality and can achieve LOS communication by consciously adjusting the spot of signal transmission/reception. However, for Mobile terminated communication, users are unaware of its channel condition and might miss important calls/messages due to poor reception channel condition. Satellite access is the last option when terrestrial network is not available, it will be beneficial to improve the user reachability in satellite access system to achieve better user experience.
This requires the satellite access system to be able to notify the user about missed incoming Mobile Terminated MMTel calls/messages (as specified in [x2]) when the user is not reachable in satellite access system. “Robust Notification Alert" in the context of satellite direct-to-device communication refers to a highly reliable and efficient alerting mechanism that delivers notifications directly to user devices, such as smartphones, via satellite access. This mechanism ensures that critical alerts reach users in areas where normal connectivity failed or is compromised. This alert can also be described as Non-Emergency Alert.
1.1.2
Pre-conditions

Alice is enjoying her vacation in a remote rental vacation house with her friends, Lisa and Allen, in Rocky Mountain National Park after graduating from college. Alice decides to take a hike in the mountain area one early morning. She noticed that there is no terrestrial network coverage at the parking lot and her smart phone has switched to satellite access network. The signal strength display of her smart phone at the parking lot of the trail has one or two bars.
She is a service subscriber of operator TTT for both terrestrial and satellite communication service. The operator has deployed Robust Notification Alert service for satellite access users. Before her vacation, she has ensured that the emergency is enabled for real time response to very important incoming caller ID, and the caller ID is shared by Alice with operator TTT. The other alert is the Robust Notification Alert about missed MT calls. Alice registered the phone numbers of her parents and the recruiter Tom for the Robust Notification Alert service; she also registered the phone numbers of Lisa and Allen for the same Alert Service.
1.1.3
Service Flows

Alice hears a fast-beeping sound from the backpack half way to the top of the mountain, it is the Robust Notification Alert beep which last for a specified period of time. She takes out her smart phone and walks to an open area with no foliage blockage. Alice adjusts the orientation of her phone and gets at least one bar for signal strength, and immediately her cell phone displays the incoming caller ID, Alice pushes the connect button and the call gets through. It is the important phone call she has been expecting from her recruiter to inform her interview result of her dream job. 
When Alice walks back to the parking lot of the trail, she needs to pass a dense forest area. Her smart phone beeps again but she has no open area to respond the incoming call. The slow beep stops after a specified period of time. Meanwhile, there is another fast beep pattern for public safety purpose, this must be is the Emergency Alert notification. After 2 minutes fast walking, Alice finally finds an open area and takes out her phone from her backpack, a short notification alert message shows up on the screen which includes the time stamp and caller ID of the missed the incoming call, it is from her mom. At the same time, Alice receives another short message from the agency of the national park about the small forest fire 2 miles away from the trail and the road on her way back is closed. Alice calls back her mom, it turns out that Alice’s mom just wants to ask her opinion about the birthday gift she is getting for her dad.
Alice has to detour and take an alternative route back to the rental vacation house. Her smart phone starts to beep again but beeps at a slower pace for Robust Notification Alert while she is driving. Alice finally finds a scenery viewing outlook after 10 minutes’ drive and pulls over her car. She steps out of her car to check her smart phone. A short notification message shows up on the screen with the caller ID of Lisa of the missed call. Alice calls back Lisa and joins Lisa for lunch at the restaurant near the vacation house. 
1.1.4
Post-conditions

When Alice comes back from her vacation, she removes her friends Lisa and Allen from the Robust Notification Alert list. She also removes the recruiter Tom from the Robust Notification Alert list. However, she keeps her parents on the list. She will start her job in the fall and her job requires her to travel around all the time. She wants to make sure she can be reliably reached by her family. 

The company she works for adds her phone number to the Robust Notification Alert list of the company after she joins. The company wants to increase the reachability of the employees travelling around in remote area.
1.1.5
Existing features partly or fully covering the use case functionality.
NB-IoT downlink can be applied to deliver Robust Notification Alert to users. The Robust Notification Alert offers the ability to notify a user in satellite access that a mobile terminated communication failed when the UE was unreachable. 
1.1.6
Potential New Requirements needed to support the use case
[PR 5.x.6-001] Subject to operator’s policies, a 5G system with satellite access shall be able to notify a user that a mobile terminated communication failed when the UE was unreachable in satellite access.

[PR 5.x.6-002] Subject to operator’s policies, a 5G system with satellite access shall be able to only provide Robust Notification Alert service to a subscribed user based on the Emergency Alert caller ID Profile and Non-Emergency caller ID profile. 
[PR 5.x.6-003] Subject to operator’s policies, a 5G system with satellite access supporting Robust Notification Alert shall be able to support a mechanism for the operator to configure the time for the user to respond to the Non-Emergency Alert and get connected to the incoming MMTel call if the user has registered for the Non-Emergency Alert service. 
[PR 5.x.6-004] Subject to operator’s policies, a 5G system with satellite access supporting Robust Notification Alert shall be able to support a mechanism to send a short message to notify the user at least about the caller ID of the missed MMTel call while user is not reachable and doesn’t respond quickly enough to the Non-Emergency Notification Alert. 
[PR 5.x.6-005] Subject to operator’s policies, a 5G system with satellite access supporting Robust Notification Alert shall be able to support a mechanism to send a short message to notify the user at least about the caller ID of the missed MMTel call while user is not reachable, and the caller ID belongs to Non-Emergency Alert caller ID profile.

[PR 5.x.6-006] Subject to operator’s policies, a 5G system with satellite access shall be able to provide Robust Notification Alert to one or more users based on the Alert caller ID profile shared by the user originating the call.
[PR 5.x.6-007] Subject to operator’s policies, a 5G system with satellite access shall be able to provide Robust Notification Alert to one or more users based on the Alert caller ID profile shared by the user receiving the call.

[PR 5.x.6-008] Subject to operator’s policies, a 5G system with satellite access supporting Robust Notification Alert shall be able to support a mechanism for an users’ request to enable and disable the robust notification alert service to a specific user.
[P.R.5.x.6-009] The 5G system shall be able to provide information (e.g., initiator’s information) to the 5G UE to decide how to handle the failed MT services when the UE is in poor connection situation, e.g., under satellite access.
