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Abstract of the contribution: This contribution proposes a new solution for KI#1 and KI#2. 
Discussion 
It has been proposed in some solutions that AMF/MME has information about ephemeris and can calculate coverage information for a UE. However, this is a very satellite and RAT specific functionality, and it is not clear that   AMF/MME should have to support this, in case a NW-based solution is selected for 5GSAT_Ph2. In this proposal we describe a solution where an AF can provide information related to discontinuous coverage via Parameter Provisioning to AMF/MME. This allows satellite specific functionality to be located in a separate entity while still re-using existing 5GC NFs and existing services. It has thus low overall impacts.  
Proposal

It is proposed to update TR 23.700-28 as follows.
**** First Change ****

6.X
Solution #X: AMF/MME awareness of coverage times based on AF parameter provisioning
6.X.1
Description
This solution applies to KI#1 and KI#2. 

The AF can currently provide information targeting a UE, a group of UEs, any UE, DNN, S_NSSAI etc. using Nnef Parameter Provisioning service. The AF can e.g. provide UE behaviour information, including expected UE moving trajectory. The AF can also provide Network Configuration parameters such as Maximum Latency and Maximum Response Time. The UDM will use these values to derive subscribed periodic registration time and subscribed Active Time, as specified in TS 23.502 [3], clause 4.15.6.3a and notify AMF if there are any changes to the previously provided values.  This information is used by MME/AMF to determine periodic registration time as well Active Time with PSM/MICO mode. If the AF is aware of the satellite constellation information the AF can adjust these values based on the in-coverage and out-of-coverage times for the UE. 
In this solution the NEF parameter provision service is enhanced to allow the AF to provide coverage information as a list of {time, coverage in/out} pairs based in its awareness of UE location, UE trajectory and satellite coverage information. Other functionalities such as AF providing Maximum Latency, Maximum Response Time, Stationary indication, Expected UE moving trajectory etc are re-used. The in/out coverage times can be provisioned together with this other expected UE behaviour information.
The AMF takes this information into account when determining suitable NAS timer values, e.g. periodic registration timer, mobile reachable timer, active time for MICO mode. The AMF may also use the information to determine when it can try to page the UE. 

The trigger for AF sending this information is AF implementation specific.  

6.X.2
Procedures
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0. 
The AF determines suitable UE behaviour parameters, e.g. UE trajectory information, UE coverage information. 

1. 
The AF invokes Nnef_ParameterProvision to provision the Expected UE behaviour and the Network Configuration related parameters. This information may include information such as Maximum Latency and Maximum Response Time as described in TS 23.502 [3]. This information can also include information related to when the UE is expected to have coverage and when the UE is expected to be out of coverage. 

2. 
The NEF invokes Nudm_ParameterProvision to provide the parameters to UDM, as described in TS 23.502 [3], clause 4.15.6. The UDM stores the information and replies to NEF.

3. 
The NEF replies to the AF

4. 
The UDM notifies all AMFs that have subscribed to subscription data updates. 

5. 
The AMF uses the information received from UDM to determine suitable timer values, and to determine when the UE is expected to be in- or out-of-coverage. 

6a.
For 5GS, the AMF provides NAS timers (e.g. periodic timer, Active Time etc) to the UE using existing procedures, e.g. during registration or UCU. 

6b.
For EPS, the UE triggers a Tracking Area Update when it is about to lose coverage. The MME provides NAS timers (e.g. periodic timer, Active Time etc) to the UE in the TAU Accept. 

7. 
RAN may release the AS connection when the UE loses coverage. RAN may also request the AMF to release the N2 connection. The AMF may also trigger the AN release when it determines that the UE is about to lose coverage.

6.X.3
Impacts on services, entities and interfaces
AF:

-
Determine Maximum Latency, Maximum Response Time and in/out coverage times etc. based on awareness of satellite coverage information and expected UE moving patterns.
NEF: 

· Extend Nnef Parameter Provision to include in/out coverage time information

UDM/HSS: 

· Extend Parameter Provision and subscription data to include in/out coverage time information

AMF/MME:

-
Receive coverage time information for a UE (or group of UEs) from UDM/HSS

- 
Trigger AN release based on the coverage time information for the UE.

-
Configure the power saving parameters and other NAS timers based on the coverage time information for the UE.
UE:

-
Trigger the Tracking Area Update procedure when it is about to lose network coverage.

6.X.4
Solution evaluation
The solution re-uses existing NFs and services. The solution assumes that the AMF/MME receives time information about when the UE is expected to be in-coverage and out-of-coverage for satellite access from AF (via UDM/HSS). There is no need for AMF/MME to calculate coverage based on ephemeris data or coverage maps.  

**** End of Changes ****

3GPP


NTN RAN
AMF/MME
UE
5. Determine suitable timer values based on UE coverage information
UDM/HSS
NEF
AF
1. Nnef_ParameterProvision request
2. Nudm_ParameterProvision (for 5GS) /  Update CP Parameter Request (for EPS)
3. Nnef_ParameterProvision response
7. AN Release
4. Nudm_SDM_Notification Notify (for 5GS) / Insert Subscriber Data Request (for EPS)
5GS
6a. UE Configuration Update or Registration procedure
EPS
6b. Tracking Area Update Request / Response
0. Derive expected UE behaviour patterns



