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<Start of Change 1>
7.1C	UE transmit timing for Satellite Access
Editor’s note: Applicability of frequency range, CA, DA, duplex mode, inter-RAT measurement, etc is subject to updates/changes based on the scope of the corresponding WID.
Editor’s note: Terminology will be further clarified and selected between, e.g. NTN and satellite access, based on further agreements.

7.1C.1	Introduction
The UE shall have capability to follow the frame timing change of the reference cell in connected state. The uplink frame transmission takes place (NTA + NTA-offset + NTA,common + NTA,UE-specific)×Tc 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. 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 and the UE has a validity time running for NTA,common  and  NTA,UE-specific. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus (NTA + NTA-offset + NTA,common + NTA,UE-specific)×Tc.
The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. 
NTA for PRACH is defined as 0. NTA for other channels is not changed until next timing advance is received. If the UE has applied a Timing Advance command in clause 7.3C.2.1, in the current frame, (NTA + NTA-offset + NTA,common + NTA,UE-specific)×Tc (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 7.3 was applied. Otherwise, (NTA + NTA-offset + NTA,common + NTA,UE-specific)×Tc (in Tc units) is the difference between UE transmission timing and the downlink timing immediately after the beginning of the downlink SFNNTA for other channels is not changed until next timing advance is received.
The value of NTA-offset depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). NTA-offset is defined in Table 7.1.2-2.
Editor Notes: FFS the clarification on NTA,common and NTA,UE-specific.

Table 7.1C.2-1: Te_NTN Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	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]



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 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 NTA,common and the updating of NTA,UE-specific, except when the timing advance in clause 7.3C is applied.
7.1C.2.1	Gradual timing adjustment
When the transmission timing error between the UE and the reference timing exceeds Te_NTN then the UE is required to adjust its timing to within Te_NTN. The reference timing shall be (NTA + NTA-offset + NTA,common + NTA,UE-specific)×Tc before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, in one adjustment shall be Tq_NTN.
2)	The minimum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common during the last one second, shall be Tp_NTN per second.
3)	The maximum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common during the last 200ms, shall be Tq_NTN per 200 ms.
Where, the maximum autonomous time adjustment step Tq_NTN and the aggregate adjustment rate Tp_NTN are specified in Table 7.1C.2.1-1.
Table 7.1C.2.1-1: Tq_NTN Maximum Autonomous Time Adjustment Step and Tp_NTN Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq_NTN
	Tp_NTN

	1
	15
	[5.5]*64*Tc
	[5.5]*64*Tc

	
	30
	[5.5]*64*Tc
	[5.5]*64*Tc

	
	60
	N/A
	N/A

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




<End of Change 1>

<Start of Change 2>
7.3C	Timing advance for satellite access
Editor’s note: Applicability of frequency range, CA, DA, duplex mode, inter-RAT measurement, etc is subject to updates/changes based on the scope of the corresponding WID.
Editor’s note: Terminology will be further clarified and selected between, e.g. NTN and satellite access, based on further agreements.

7.3C.1	Introduction
The timing advance is initiated by UEfrom SAN to UE configured with only PCell served by SAN, upon initiating a validity timer for NTA,common  and  NTA,UE-specific. The timing advance can be adjusted with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7].
7.3C.2	Requirements
7.3C.2.1	Timing Advance adjustment delay
UE shall adjust the timing of its uplink transmission timing from the beginning of uplink at time slot n+ k+1+2µ .  for a timing advance command received in time slot n, and the value of k, µ and  areis defined in clause 4.2 in TS 38.213 [3]. The same requirement applies also when the UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.
7.3C.2.2	Timing Advance adjustment accuracy
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement in Table 7.3C.2.2-1, to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command step is defined in TS 38.213 [3].
Table 7.3C.2.2-1: UE Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	15
	30
	60

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc



Editor’s Note: it would be further clairified with the additional conditions for TA adjustment accuracy requirement for satellite access



<End of Change 2>


