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[bookmark: _Toc116995841]Introduction
This paper aims at discussing the terminology adopted in the current specification for NTN in TS 38.133 (Rel-17 and Rel-18). 
There are several instances in the specification where GEO terminology is used whereas in others GSO terminology is used. It is necessary to clarify the intent behind the terminology and align the wording for a clearer behavior. 

[bookmark: _Toc116995842]Discussion
Satellite orbits may be distinguished by the characteristics of their orbits in different manners. In 3GPP, GEO terminology has been used to describe Geo-Stationary Orbits and GSO to describe Geo-Synchronous orbits (TS 38.821 [1], TS 38.300 [2]). 
In TS 38.133 [4], there are several instances where GEO and GSO terminology are used conversely. In the specifications of other RAN groups, the NTN specification is divided into two different scenarios: GSO and NGSO. And there is a clear intent to embrace all geo-synchronous orbits into the GSO terminology including GEO and non-GEO satellites. 
This is evident by the explanation provided on TS 38.300 that a GSO satellite (which is defined in the terminology section of the same specification as a Geo-Synchronous Orbit Satellite) is capable of providing Earth-fixed or Quasi Earth-Fixed coverage:
	TS 38.300 [2] Clause 4.12:

With NGSO satellites, the eNB can provide either quasi-Earth-fixed cell coverage or Earth-moving cell coverage, while eNB operating with GSO satellites can provide Earth fixed cell coverage or quasi-Earth-fixed cell coverage.




Moreover, in TS 38.331, there is also a definition about which scenarios are to be supported by a NTN Capable UE:
	TS 38.331 [3] Clause 6.3.3

UE-NR-Capability-v1700 ::=               SEQUENCE {
    inactiveStatePO-Determination-r17        ENUMERATED {supported}                                       OPTIONAL,
    highSpeedParameters-v1700                HighSpeedParameters-v1700                                    OPTIONAL,
    powSav-Parameters-v1700                  PowSav-Parameters-v1700                                      OPTIONAL,
    mac-Parameters-v1700                     MAC-Parameters-v1700                                         OPTIONAL,
    ims-Parameters-v1700                     IMS-Parameters-v1700                                         OPTIONAL,
    measAndMobParameters-v1700               MeasAndMobParameters-v1700,
    appLayerMeasParameters-r17               AppLayerMeasParameters-r17                                   OPTIONAL,
    redCapParameters-r17                     RedCapParameters-r17                                         OPTIONAL,
    ra-SDT-r17                               ENUMERATED {supported}                                       OPTIONAL,
    srb-SDT-r17                              ENUMERATED {supported}                                       OPTIONAL,
    gNB-SideRTT-BasedPDC-r17                 ENUMERATED {supported}                                       OPTIONAL,
    bh-RLF-DetectionRecovery-Indication-r17  ENUMERATED {supported}                                       OPTIONAL,
    nrdc-Parameters-v1700                    NRDC-Parameters-v1700                                        OPTIONAL,
    bap-Parameters-v1700                     BAP-Parameters-v1700                                         OPTIONAL,
    musim-GapPreference-r17                  ENUMERATED {supported}                                       OPTIONAL,
    musimLeaveConnected-r17                  ENUMERATED {supported}                                       OPTIONAL,
    mbs-Parameters-r17                       MBS-Parameters-r17,
    nonTerrestrialNetwork-r17                ENUMERATED {supported}                                       OPTIONAL,
    ntn-ScenarioSupport-r17                  ENUMERATED {gso, ngso}                                       OPTIONAL,
    sliceInfoforCellReselection-r17          ENUMERATED {supported}                                       OPTIONAL,
    ue-RadioPagingInfo-r17                   UE-RadioPagingInfo-r17                                       OPTIONAL,
    -- R4 17-2 UL gap pattern for Tx power management
    ul-GapFR2-Pattern-r17                    BIT STRING (SIZE (4))                                        OPTIONAL,
    ntn-Parameters-r17                       NTN-Parameters-r17                                           OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1740                                       OPTIONAL
}




Therefore, the UE is only required to distinguish between a GSO and a NGSO orbit in order to support NTN features. There is no further clarifications whether a UE shall be capable of differentiate between GEO and Non-GEO satellites in GSO orbits. 
[bookmark: _Toc166505316]UE are note expected to be capable to differentiate between GEO and Non-GEO satellites in GSO orbits. 
The issue identified in RAN4 specification happens because during RAN4 discussions, the two terminologies (GEO and GSO) were used conversely by RAN4, as most discussions focused on the  subcase of GEO scenarios. This can be observed by the feature list developed in RAN4 and sent to RAN2 in R4-2303687[5], where the terminology GSO is used in feature 25-2 whereas the word GEO appears in feature 25-4. However, a further look on the applicability of the requirements and the corresponding test cases of TS 38.133 shows that the two scenarios to be distinguished are GSO and non-GSO:
	TS 38.133 [4] Clause A.3.36.2
In Annex A, RRM test cases related to satellite access are defined for both GSO and NGSO. The testing principle for these test cases is as follows:
-	A UE capable of GSO only is required to pass the test cases with GSO.
-	A UE capable of NGSO only is required to pass the test cases with NGSO.
-	A UE capable of both GSO and NGSO is required to pass the test cases with NGSO only.
Support of GSO and NGSO scenario is indicated via ntn-ScenarioSupport-r17.






 The work in RAN4 is to create requirements for UEs operating according to the features developed in other RAN groups, therefore, if the focus of RAN4 work is the specification of GEO scenarios, it will be incomplete as it will be missing other non-GEO satellites in the GSO scenarios. 
Moreover, after RAN4 was tasked by plenary to introduce a simplified configuration for the test cases in NTN, the discussions were driven considering two scenarios: GSO and NGSO, which is evidenced by the WF presented in R4-2316967[6]. 
Based on the discussion above we propose:
[bookmark: _Toc166505317]In the core part of TS 38.133, align the terminology by replacing GEO for GSO (Geosynchronous Orbits).

Likewise, a similar discussion may take place for LEO scenarios, where the right terminology to be adopted is NGSO, an argument that is further strengthened by the LS received from RAN2 in this meeting and presented in R2-2403858
[bookmark: _Toc166505318]Requirements in NTN are applicable not only for LEO but for all satellites in NGSO domain. 
[bookmark: _Toc166505319]In TS 38.133, replace the terminology LEO by NGSO. 
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Conclusion
This paper discussed the alignment of the terminology for satellite orbits in RAN4 specification TS 38.13. The discussion encompass the GEO vs GSO and LEO vs NGSO definitions, and the following observations and proposals were made:
Observation 1: UE are note expected to be capable to differentiate between GEO and Non-GEO satellites in GSO orbits.
Proposal 1: In the core part of TS 38.133, align the terminology by replacing GEO for GSO (Geosynchronous Orbits).
Observation 2: Requirements in NTN are applicable not only for LEO but for all satellites in NGSO domain.
Proposal 2: In TS 38.133, replace the terminology LEO by NGSO.
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