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4.2.3	Transmission timing adjustments
<Unchanged parts are omitted>
For a BL/CE UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the BL/CE UE determines  (defined in [3]) using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the BL/CE UE determines (defined in [3]) based on one-way propagation delay  which can be obtained as:

where , , and  are given by the higher layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation respectively, and  is the epoch time given by the higher layer parameter epochTime.  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by .
For a BL/CE UE communicating over NTN, time and frequency pre-compensation is adjusted per uplink segment with a transmission duration of  time units, where the quantity  is provided by system information higher layers, as specified in 3GPP TS 36.331 [11].
<Unchanged parts are omitted>

16.1.2	Timing synchronization
<Unchanged parts are omitted>
For a UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the UE determines  (defined in [3]) using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines (defined in [3]) based on one-way propagation delay  which can be obtained as:

where , , and  are given by the higher layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation respectively, and  is the epoch time given by the higher layer parameter epochTime.  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference is the point where DL and UL are frame aligned with an offset given by . 
For a NB-IoT UE communicating over NTN, time and frequency pre-compensation is adjusted per uplink segment with a transmission duration of  time units, where the quantity  is provided by system information higher layers, as specified in 3GPP TS 36.331 [11].
<Unchanged parts are omitted>
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