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-------------- Start of Change <1> --------------
7.1C	UE transmit timing for Satellite Access
7.1C.1	Introduction
The UE shall have capability to follow the frame timing change of the reference cell in RRC_CONNECTED state. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.
7.1C.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te_NTN where the timing error limit value Te_NTN: 
-	is specified in table 7.1C.2-1 for FR1-NTN.
-	is specified in table 7.1C.2-2 and table 7.1C.2-3 for VSAT UE in FR2-NTN.
This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.
The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus .
The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna. 
 for PRACH is defined as 0.  (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in clause 7.3C was applied. or after the last update in  or .
The value of  depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). is defined in table 7.1.2-2 for FR1-NTN.
 is defined in table 7.1C.2-4 for VSAT UE in FR2-NTN.
 and  are defined in TS 38.211 [6].
Table 7.1C.2-1: Te_NTN Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR1-NTN
	15
	15
	29*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N/A

	
	30
	15
	24*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N/A

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Table 7.1C.2-2: Te_NTN Timing Error Limit for fixed VSAT is served by GSO and fixed VSAT is served by NGSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

	
	240
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Table 7.1C.2-3: Te_NTN Timing Error Limit for mobile VSAT is served by GSO and NGSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

	
	240
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6]
[bookmark: OLE_LINK47]NOTE 2:	Te_NTN for 120 kHz UL SCS applies under all the following conditions:
- LOS channel between UE and each GNSS satellite 
- The GNSS signal power level greater than or equal to the applicable value specified in Table 6.2-1 of TS 38.171
- The GNSS satellite allocation is no less than the applicable value speicifed in Table 6.2-2 of TS 38.171
- The velocity change within one second does not result in the position difference with respect to the projected position, based on the position and velocity obtained one second before, exceeding 10 meters.
[bookmark: OLE_LINK7]NOTE 3:	The requirement with 120 kHz SCS for mobile VSAT served by NGSO applies only to UEs that support [ntn-VSAT-MobilityType-r19]. The requirement applies when the interval between adjacent epoch times does not exceed 5.12 sec.



Fixed VSAT and mobile VSAT are defined in TS 38.101-5 [43].
Table 7.1C.2-4: The Value of for VSAT in FR2-NTN
	Frequency range and band of cell used for uplink transmission
	(Unit: TC)

	FR2-NTN
	0

	[bookmark: _Hlk198827208]Note 1:	The UE identifies  based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of  is set as 0 for FR2-NTN band.



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH including PUSCH transmissions in Time Domain Window when pusch-DMRS-Bundling is enabled, and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, the updating of  and the updating of , except when the timing advance in clause 7.3C is applied.
-------------- End of Change <1> --------------
