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<<< Start of changed sections >>>
[bookmark: _Toc97562255][bookmark: _Toc104122482][bookmark: _Toc104205433][bookmark: _Toc104206640][bookmark: _Toc104503600][bookmark: _Toc106127522][bookmark: _Toc123057887][bookmark: _Toc124255182][bookmark: _Toc124255373][bookmark: _Toc124255510][bookmark: _Toc131688348][bookmark: _Toc137372990][bookmark: _Toc138884933][bookmark: _Toc145689750]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.
[bookmark: _Hlk97557962][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.521-5: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements ".
[3]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[4]		3GPP TS 38.108: "NR; Satellite Node radio transmission and reception"
[5]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[6]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements". 
[7]	3GPP TS 38.213: "NR; Physical layer procedures for control"
[8]	3GPP TS 38.331: " Radio Resource Control (RRC) protocol specification".
[9]	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2".
[10]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[11]	3GPP TS 38.306: "User Equipment (UE) radio access capabilities".
[12]	3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks".
[13]	3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment".

<<< Unchanged sections omitted >>>
[bookmark: _Toc97562281][bookmark: _Toc104122508][bookmark: _Toc104205459][bookmark: _Toc104206666][bookmark: _Toc104503626][bookmark: _Toc106127557][bookmark: _Toc123057922][bookmark: _Toc124255217][bookmark: _Toc124255408][bookmark: _Toc124255545][bookmark: _Toc131688383][bookmark: _Toc137373025][bookmark: _Toc138884968][bookmark: _Toc145689785]6.1	General
Unless otherwise stated, the transmitter characteristics for satellite access UEs are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Handheld power class 3 UE is assumed in Release 17 for satellite access.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requriements in this section, other than frequency error in clause 6.4.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.

<<< Unchanged sections omitted >>>
[bookmark: _Toc97562294][bookmark: _Toc104122521][bookmark: _Toc104205472][bookmark: _Toc104206679][bookmark: _Toc104503639][bookmark: _Toc106127570][bookmark: _Toc123057935][bookmark: _Toc124255230][bookmark: _Toc124255421][bookmark: _Toc124255558][bookmark: _Toc131688396][bookmark: _Toc137373038][bookmark: _Toc138884981][bookmark: _Toc145689798]6.4.1	Frequency error
The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP TS 38.300 [9] clause 16.14.2. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to ideally pre-compensated reference uplink carrier frequency. 
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]
Requirement will be verified for at least two cases of which one has zero Doppler conditions.

<<< Unchanged sections omitted >>>
[bookmark: _Toc97562306][bookmark: _Toc104122540][bookmark: _Toc104205491][bookmark: _Toc104206698][bookmark: _Toc104503658][bookmark: _Toc106127589][bookmark: _Toc123057954][bookmark: _Toc124255249][bookmark: _Toc124255440][bookmark: _Toc124255577][bookmark: _Toc131688415][bookmark: _Toc137373057][bookmark: _Toc138885000][bookmark: _Toc145689817]7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity).
The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective clauses below.
With the exception of clause 7.3, the requirements shall be verified with the network signalling value NS_01 configured in Table 6.2.3.1-1.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requriements in this section shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
All the parameters in clause 7 are defined using the UL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.2.2, the DL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.3.2 and using the set-up specified in 3GPP TS 38.101-1 [5] Annex C.3.1.

<<< Unchanged sections omitted >>>
[bookmark: _Toc97562322][bookmark: _Toc104122556][bookmark: _Toc104205507][bookmark: _Toc104206714][bookmark: _Toc104503674][bookmark: _Toc106127605][bookmark: _Toc123057970][bookmark: _Toc124255265][bookmark: _Toc124255456][bookmark: _Toc124255593][bookmark: _Toc131688431][bookmark: _Toc137373073][bookmark: _Toc138885016][bookmark: _Toc145689833]8.1	General
All requirements in this section shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of satellites.

<<< Unchanged sections omitted >>>
A.X	Testing related to Satellite Access 
[bookmark: _Toc21338394][bookmark: _Toc29808502][bookmark: _Toc37068421][bookmark: _Toc37083966][bookmark: _Toc37084308][bookmark: _Toc40209670][bookmark: _Toc40210012][bookmark: _Toc45892971][bookmark: _Toc53176836][bookmark: _Toc61121164][bookmark: _Toc67918360][bookmark: _Toc76298430][bookmark: _Toc76572442][bookmark: _Toc76652309][bookmark: _Toc76653147][bookmark: _Toc83742420][bookmark: _Toc91440910][bookmark: _Toc98849700][bookmark: _Toc106543554][bookmark: _Toc106737652][bookmark: _Toc107233419][bookmark: _Toc107235037][bookmark: _Toc107420007][bookmark: _Toc107477305][bookmark: _Toc123057995][bookmark: _Toc124255290][bookmark: _Toc124255481][bookmark: _Toc124255618][bookmark: _Toc131688456][bookmark: _Toc137373098][bookmark: _Toc138885041][bookmark: _Toc145689858]A.X.1	General
The following test conditions should be maintained for Satellite Access when test equipment emulates the snapshot of the satellite link channel.
-  The same ephemeris info will be maintained during each test.
-  A set of ephemeris information are pre-defined for each satellite corresponding to respective epoch times in TS 38.508-1 [13]. 
-  The range of the selected constant delay shift is as follows:
-  For NGSO an altitude of 600km and 1200km on a circular orbit are considered. The range of the one-way delay between UE and satellite is from 2ms (lowest value for LEO orbit 600km) to 6.67ms (highest value for LEO orbit 1200km).
 -  For GSO the range of the one-way delay from UE to satellite is within 119.375ms to 128.79ms.
-  Constant delay value is derived from ephemeris info (SIB19) and UE location associated to zero Doppler or non-zero Doppler value under test.
A.X.2	Test condition for transmitter characteristics
All requriements in section 6 for transmitter characteristics, other than frequency error in clause 6.4.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Frequency error requirement in clause 6.4.1 shall be verified for at least two cases: one with zero Doppler condition and the other with a constant Doppler shift where the range of the absolute value of Doppler is greater than zero and up to [0.93] ppm if the IE field ntn-ScenarioSupport-r17 is present and indicated as GSO and up to 24 ppm if the IE field ntn-ScenarioSupport-r17 is present and indicated as NGSO or only the IE field nonTerrestrialNetwork-r17 is present. The delay condition is a constant.
A.X.3	Test condition for receiver characteristics
All requirements in section 7 for receiver characteristics shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
A.X.4	Test condition for performance requirements
All requirements in section 8 for performance requirements shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of NGSO satellites.
The one-way delay between UE and satellite for NGSO at an altitude of 600km is 2ms.

<<< End of changed sections >>>
