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Abstract of the contribution: The contribution proposes solution #13 of KI#2 update to include UE determines its action during discontinuous coverage.
1.
Introduction/Discussion

This solution addresses the editor’s note in solution #13 of KI#2. It states as the following:
“Can UE inputs/preferences for e.g. based on battery level etc can also be considered while making a decision is FFS.”

The contribution propose the UE itself instead of the network to decide what to do during discontinuous coverage happens, remaining in no service and entering into power saving mode or select another available RAT/PLMN to receive normal service during the UE leaving satellite coverage
2.
Text Proposal

It is proposed to adopt the following update within TR 23.700-28-030.
*** Start of the changes ***
6.13
Solution #13: Applicability of no service in discontinuous coverage

6.13.1
Description
When UE enters into discontinuous coverage it has two options either to remain in no service or it can look for alternate RAT or PLMN to receive normal services. But based on what it has to make this decision is not very clear. This solution proposes that HPLMN can guide UE or UE determines itself on how to do on this aspect. 
Based on multiple factors HPLMN have better idea what UE should do in such a situation for example:
a)
There can be some delay tolerant UEs who are OK to remain in no service during discontinuous coverage. If such UEs trigger signalling and register on alternate PLMN those can unnecessarily incur cost to the HPLMN. At the same time there can be normal smartphones who are required to continue to receive services by looking for a source which can provide normal services to the UE.

b)
Based on alternate PLMN/RAT which is providing service to UEs, for example in few countries the roaming partner may incur less cost but in some other country it may incur higher cost.
c)
Based on subscription plans of the UE, etc.

Based on above factors, or based on local operator policy UDM in HPLMN is configured with parameter DisCoNoserviceapplicability parameter and further this solution proposes this parameter is configured by HPLMN into the UE, based on which UE will determine it remains in no service or it looks for alternate source(PLMN or RAT) which can provide normal services to the UE.
Editor's note:
DisCoNoserviceapplicability value can it be influenced from external AF through NEF is FFS.
The UE can determine the better action when entering into discontinuous coverage with taking the following example information into account if DisCoNoserviceapplicability indicates UE can register on alternate PLMN/RAT during discontinuous coverage period:
a) The coverage information and the UE location to determine when to move outside and when to enter into the satellite coverage.
b) The UE preference during discontinuous coverage, e.g. with the preference on remaining in no service or select other available RAT/PLMN to access.
c) UE battery level. For example, if the battery level is lower than 30%, the UE determines to enter power saving mode during discontinuous coverage, otherwise can access to other available RAT/PLMN.
d) The UE type, the application type that the UE subscribed to, etc. For example, if the UE is delay tolerant UE or if the application is an IoT application which can tolerate long delay, the UE can determine stay in no service when discontinunous coverage happens.
Based on the above network provided information or UE preconfigured information, the UE can make a better choice during discontinuous coverage.
6.13.2
Procedures
6.13.2.1
Network decides UE action during discontinuous coverage period
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Figure 6.13.2-1: UE parameter update for DisCoNoserviceapplicability parameter
1)
UDM decides to perform UE parameter update to update DisCoNoserviceapplicability parameter.

2 to 6a)
UDM uses the UE Parameters Update via UDM Control Plane Procedure as described in clause 4.20 of TS 23.502 [3] to configure the DisCoNoserviceapplicability parameter into the UE.

7)
Each time UE detects that it has entered into discontinuous coverage, the UE:

a)
If DisCoNoserviceapplicability is set to true then UE will remain in no service during the discontinuous coverage duration and wait for completion of discontinuous coverage to resume normal services.

b)
If DisCoNoserviceapplicability is set to false then UE can perform PLMN selection procedure as described in TS 23.122 [13] to receive normal services from alternate RAT or different PLMN.


6.13.2.1
UE decides its action during discontinuous coverage period
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1) UDM uses the UE Parameters Update via UDM Control Plane Procedure as described in clause 4.20 of TS 23.502 [3] to update UE subscription data to the UE, e.g. DisCoNoserviceapplicability parameter defined in clause 6.13.2.1.
2) The AMF updates mobility restriction information to the UE via registration/UCU procedure,etc.
3) When UE detects it’s about to leave the network coverage based on the satellite coverage information, it determines to remain in no service and enter into power saving mode or select another available RAT/PLMN as described in 6.13.1.
4) If UE determines to remain in no service and enter power saving mode, UE and 5GC negotiates power saving parameters, e.g. eDRX parameters, periodic registration timer and the active time for MICO mode, before entering into discontinuous coverage. 
If UE determines to access other RAT/PLMN to receive normal service during discontinuous coverage period, it performs RAT/PLMN selection as specified in TS 23.122.
6.13.3
Impacts on services, entities and interfaces

This solution impacts the following system entities.

UDM:

-
To configure DisCoNoserviceapplicability parameter in the UE using UE parameter update procedure.

UE:

-
Based on the DisCoNoserviceapplicability parameter UE determines if it can remain in no service or it can trigger registration on alternate RAT or PLMN to receive normal services.
-
Determines to remain in no service and enter into power saving mode or attempt to register on another available RAN/PLMN to receive normal service during discontinuous coverage.
*** End of the changes ***
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