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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1] 		3GPP draft TR 28.841: " Study on Management Aspects of IoT NTN Enhancements v0.5.2".
[2] 		3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
3	Rationale
This pCR is to update the use case for NTN Mobility Management in TR 28.841 clause 5.1.1.3 [1]. The main contributions are as follows:
· Use “satellite coverage availability information” instead of the term “coverage information”
The term “coverage information” does not clearly express the discontinuous characteristics, and there is no definition to explain what "coverage information" refers to. We find a definition in TS 23.501 [2] that describes the satellite discontinuous coverage information, which is specified as follows:
Satellite coverage availability information: This refers to location and time information related to expected coverage availability of satellite/satellite constellation that provides discontinuous coverage.
Therefore, we propose to use “satellite coverage availability information” instead of “coverage information”.
· Delete the “UE unreachability period” that is required to be provided by the 3GPP management system.
The UE unreachability period is information that indicates the timing information for when a UE is expected to be out of coverage, and when the UE is expected to re-gain coverage again. 
There are two cases to determine the UE unreachability period:
· UE is able to determine its own UE unreachability period. In this case, UE triggers the Mobility Registration Update procedure to inform AMF/MME. Therefore, the 3GPP management system is not needed to help provide the UE unreachability period to both the UE and AMF/MME.
· UE is not able to determine its own UE unreachability period, but can determine that it is about to lose coverage. In this case, the UE first triggers the Mobility Registration Update procedure to indicate this case, and then AMF/MME determines the UE unreachability period based on satellite coverage availability information, and provides an expected unavailability duration to the UE in the Registration Accept. Therefore, the 3GPP management system is not needed to help provide the UE unreachability period to both the UE and AMF/MME.
[bookmark: _Toc500147184]4	Detailed proposal
It proposes to make the following changes to the TR 28.841[1].
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[bookmark: _Toc134087071][bookmark: _Toc134087145][bookmark: _Toc134178443][bookmark: _Toc134087095][bookmark: _Toc134087169][bookmark: _Toc134178467]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".
[2] 	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[3] 	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2 ".
[4] 	3GPP TR 28.808: "Study on management and orchestration aspects of integrated satellite components in a 5G network".
[5]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[6]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[7]	3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode"
[8]	3GPP TR 38.821: "Solutions for NR to support non-terrestrial networks (NTN)".
[9]	3GPP TS 28.313: "Self-Organizing Networks (SON) for 5G networks".
[10]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[x]	3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
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[bookmark: _Toc134087073][bookmark: _Toc134087147][bookmark: _Toc134178445]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].
Geostationary (GEO) satellites: located precisely in the plane of the Equator at an altitude of 35,786 km, these satellites rotate at the same rate as the Earth's rotation. 
NOTE:	A GEO satellite stands still with respect to Earth Thanks to this property, a single GEO satellite is sufficient to create a continuous coverage.
Highly-Eccentric Orbiting (HEO) satellites: satellites with a range of operational altitudes between 7,000 km and more than 45,000 km. 
NOTE:	The inclination angle is selected so as to compensate, completely or partially, the relative motion of Earth with respect to the orbital plane, allowing the satellite to cover successively different parts of Northern land masses (e.g. Western Europe, North America, and Northern Asia).
Low-Earth Orbiting (LEO) satellites: satellites typically deployed in constellations with altitude ranging from 500 km to 2,000 km.
NOTE:	The inclination angle of the orbital plane is ranging from 0 to more than 90 degrees. These constellations are placed above the International Space Station and debris, and below the first Van Allen belt.
Medium-Earth Orbiting (MEO) satellites: with altitude ranging from 8,000 to 20,000 km. 
NOTE:	The inclination angle of the orbital plane ranges from 0 to more than 90 degrees. These constellations are placed above the Van Allen belts.
Non-Geostationary Orbiting (NGSO) satellites: These satellites do not stand still with respect to Earth. 
NOTE:	Should service continuity be required over time, a number of satellites (a constellation) is required to meet this requirement; the lower the altitude the higher the number of satellites.
Satellite coverage availability information: This refers to location and time information related to expected coverage availability of satellite/satellite constellation that provides discontinuous coverage.
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5.1.1.3	Use case for NTN Mobility Management
[bookmark: _Toc134087096][bookmark: _Toc134087170][bookmark: _Toc134178468]5.1.1.3.1 	Pre-conditions
[bookmark: OLE_LINK15]Support for IoT NTN discontinuous coverage was introduced in TS 23.401 [5]. The UE is assumed to know how the NTN coverage varies with time based on information defined in TS 36.331 [6] and TS 36.304 [7] (e.g. from the ephemeris data of a satellite access system that the UE is using). 
[bookmark: OLE_LINK13]A NOP operates a non-terrestrial network for BL UEs, UEs in enhanced coverage and NB-IoT/ eMTC UEs. 
The NOP manages the NB-IoT/eMTC Non-Terrestrial Networks providing discontinuous coverage for NTN MEO/LEO satellite or satellite constellation, which is considered as the satellite access in 5GS/EPS, wants to support modelling of mobility management enhancement related to discontinuous coverage for the power saving enhancement.
[bookmark: _Toc134087097][bookmark: _Toc134087171][bookmark: _Toc134178469]5.1.1.3.2 	Description
The NOP integrates a satellite component based on NGSO transparent satellites. For a UE using a Non-Terrestrial Network that provides discontinuous coverage (e.g. for satellite access with discontinuous coverage), the UE may be out of network coverage at a certain time. The UE may then deactivate its Access Stratum functions in order to optimize power consumption until coverage returns.
3GPP management system can help to provide the satellite coverage availability information coverage information and UE unreachability period to both the UE and AMF/MME.
NOTE: 	Whether the format of the Satellite coverage availability information provisioned to UE will be standardised is to be decided by SA2.
The network management is implemented in such a way that mobility management enhancement and/or power saving could be supported.
[bookmark: _Toc134087098][bookmark: _Toc134087172][bookmark: _Toc134178470]5.1.1.3.3 	Post-description
The NOP operates a non-terrestrial network for BL UEs, UEs in enhanced coverage and NB-IoT UEs, modelling of mobility management enhancement related to discontinuous coverage and the power saving could be supported.
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