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<<< START OF CHANGES 1 >>>
[bookmark: _Toc368026213][bookmark: _Toc111062026][bookmark: _Toc120570022][bookmark: _Toc121162814][bookmark: _Toc121827695][bookmark: _Toc124177523][bookmark: _Toc124177950][bookmark: _Toc130826077][bookmark: _Toc137386354][bookmark: _Toc137401234][bookmark: _Toc138894758]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 requriements 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 CHANGES 1 >>>

<<< START OF CHANGES 2 >>>
[bookmark: _Toc108617008][bookmark: _Toc111062051][bookmark: _Toc120570047][bookmark: _Toc121162839][bookmark: _Toc121827720][bookmark: _Toc124177548][bookmark: _Toc124177975][bookmark: _Toc130826102][bookmark: _Toc137386379][bookmark: _Toc137401259][bookmark: _Toc138894783]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 : one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).of which one has zero Doppler conditions.
Table 6.4A.1-1: Frequency error requirement for HD-FDD UE category M1
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1


<<< END OF CHANGES 2 >>>

<<< START OF CHANGES 3 >>>
[bookmark: _Toc120570050][bookmark: _Toc121162842][bookmark: _Toc121827723][bookmark: _Toc124177551][bookmark: _Toc124177978][bookmark: _Toc130826105][bookmark: _Toc137386382][bookmark: _Toc137401262][bookmark: _Toc138894786]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: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model)of which one has zero Doppler conditions.
Table 6.4B.1-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1


<<< END OF CHANGES 3 >>>

<<< START OF CHANGES 4 >>>
[bookmark: _Toc368026359][bookmark: _Toc111062076][bookmark: _Toc120570089][bookmark: _Toc121162881][bookmark: _Toc121827762][bookmark: _Toc124177590][bookmark: _Toc124178017][bookmark: _Toc130826144][bookmark: _Toc137386421][bookmark: _Toc137401301][bookmark: _Toc138894825]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 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.

<<< END OF CHANGES 4>>>

<<< START OF CHANGES 5 >>>
[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]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: _Toc368026405][bookmark: _Toc137401332][bookmark: _Toc138894856]8.1.1	Receiver antenna capability
<<< END OF CHANGES 5 >>>
