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--- Start of change 1 ---
[bookmark: _Toc120569995][bookmark: _Toc121162787][bookmark: _Toc121827668][bookmark: _Toc124177496][bookmark: _Toc124177923][bookmark: _Toc130826050][bookmark: _Toc137386327][bookmark: _Toc137401207][bookmark: _Toc138894731][bookmark: _Toc145029442]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 36.108: "Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node (SAN) radio transmission and reception".
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][3]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation".
[4]	ITU-R Recommendation M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[5]	3GPP TS 36.307: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band".
[6]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[7]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception"
[8]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[9]	ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"
[10]	[ANSI C63.26-2015, American National standard for Compliance Testing of Transmitters Used in Licensed Radio Services, Accredited Standards Committee C63 – Electromagnetic compatibility]
[11]	3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
[12]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".
[13]	3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks"
[14]	3GPP TS 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing".
--- End of change 1 ---


--- Start of change 2 ---
[bookmark: _Toc108617008][bookmark: _Toc111062051][bookmark: _Toc120570047][bookmark: _Toc121162839][bookmark: _Toc121827720][bookmark: _Toc124177548][bookmark: _Toc124177975][bookmark: _Toc130826102][bookmark: _Toc137386379][bookmark: _Toc137401259][bookmark: _Toc138894783][bookmark: _Toc145029494]6.4A.1	Frequency error for UE category M1
[bookmark: _Hlk119952195]For category M1 UE, the basic measurement interval of modulated carrier frequency is 1 UL timeslot (0.5ms). The UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331 [6]), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 [8] clause 16.14.2). 
For category M1 FD-FDD UEs and for category M1 HD-FDD UEs with continuous uplink transmissions of duration ≤ 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of one time slot (0.5 ms) compared with the ideally pre-compensated UL carrier frequency.
For category M1 HD-FDD UEs with continuous uplink transmissions of duration > 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate within the limits in Table 6.4A.1-1 observed over a period of one time slot (0.5 ms) compared with ideally pre-compensated UL carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps as defined in clause 10.1.3.6 of TS 36.211[3]. When segmentation is applied, then the UE shall update pre-compensation at the beginning of each segment prior to segment transmission.
[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 corresponding to the estimated Doppler frequency at the beginning of the transmission. 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.
--- End of change 2 ---

--- Start of change 3 ---
[bookmark: _Toc120570050][bookmark: _Toc121162842][bookmark: _Toc121827723][bookmark: _Toc124177551][bookmark: _Toc124177978][bookmark: _Toc130826105][bookmark: _Toc137386382][bookmark: _Toc137401262][bookmark: _Toc138894786][bookmark: _Toc145029497]6.4B.1	Frequency error for UE category NB1 and NB2
For UE category NB1 and NB2, the UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331 [6]), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 [8] clause 23.21.2.2).
The UE pre-compensated modulated carrier frequency shall be accurate to within the limits in Table 6.4B.1-1, observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the ideally pre-compensated reference uplink carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps as defined in clause 10.1.3.6 of TS 36.211[3]. When segmentation is applied, then the UE shall update pre-compensation at the beginning of each segment prior to segment transmission.
[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 corresponding to the estimated Doppler frequency at the beginning of the transmission. 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.

--- End of change 3 ---

--- Start of change 4 ---
[bookmark: _Toc368026213][bookmark: _Toc111062026][bookmark: _Toc120570022][bookmark: _Toc121162814][bookmark: _Toc121827695][bookmark: _Toc124177523][bookmark: _Toc124177950][bookmark: _Toc130826077][bookmark: _Toc137386354][bookmark: _Toc137401234][bookmark: _Toc138894758][bookmark: _Toc145029469]6.1	General
Unless otherwise stated, the transmitter characteristics 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.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requirements in this section, other than frequency error in clauses 6.4A.1 and 6.4B.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.

--- End of change 4 ---

--- Start of change 5 ---
[bookmark: _Toc368026359][bookmark: _Toc111062076][bookmark: _Toc120570089][bookmark: _Toc121162881][bookmark: _Toc121827762][bookmark: _Toc124177590][bookmark: _Toc124178017][bookmark: _Toc130826144][bookmark: _Toc137386421][bookmark: _Toc137401301][bookmark: _Toc138894825][bookmark: _Toc145029536]7.1	General
The requirements in clause 7.1 of TS 36.101 [7] shall apply.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requirements 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.

--- End of change 5 ---


--- Start of change 6 ---
[bookmark: _Toc368026404][bookmark: _Toc137401331][bookmark: _Toc138894855][bookmark: _Toc145029566]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.

[bookmark: _Toc21338223][bookmark: _Toc29808331][bookmark: _Toc37068250][bookmark: _Toc37083795][bookmark: _Toc37084137][bookmark: _Toc40209499][bookmark: _Toc40209841][bookmark: _Toc45892800][bookmark: _Toc53176657][bookmark: _Toc61120970][bookmark: _Toc67918142][bookmark: _Toc76298185][bookmark: _Toc76572197][bookmark: _Toc76652064][bookmark: _Toc76652902][bookmark: _Toc83742174][bookmark: _Toc91440664][bookmark: _Toc98849454]--- End of change 6 ---




--- Start of change 7 ---
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 
-  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 36.508 [14]. 
-  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). 
-  Constant delay value is derived from ephemeris info (SIB31) 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 clauses 6.4A.1 and 6.4B.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 clauses 6.4A.1 and 6.4B.1 shall be verified for at least two cases: one with zero Doppler condition and the other one with constant Doppler (different from zero) up to [0.93] ppm for GSO satellites and up to 24 ppm for NGSO satellites. 
A.X.3	Test condition for receiver characteristics
All requirements in section 7 for receiver characteristics 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.
A.X.4	Test condition for performance requirements
[bookmark: _Hlk150920356]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 change ---


