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<< Start of Change #1>>
[bookmark: _Toc535475927]7.1A	UE transmit timing for NTN
[bookmark: _Toc535475928]7.1A.1	Introduction
[bookmark: _Toc535475929]The UE shall have capability to follow the frame timing change of the reference cell. 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. For serving cell(s) in pTAG, UE shall use the SpCell as the reference cell for deriving the UE transmit timing for cells in the pTAG. For serving cell(s) in sTAG, UE shall use any of the activated SCells as the reference cell for deriving the UE transmit timing for the cells in the sTAG. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.
7.1A.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 7.1A.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. 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 detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0 and is updated based on TA command.  is UE self-estimated TA to pre-compensate for the service link delay. is network-controlled common TA.  is defined in Table 7.1A.2-2.
Table 7.1A.2-1: Te_NTN Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	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]



Table 7.1A.2-2: The Value of 
	Frequency range and band of cell used for uplink transmission
	 (Unit: TC)

	FR1 FDD or TDD band with neither E-UTRA–NR nor NB-IoT–NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case 
	0 (Note 1)

	FR1 TDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case
	39936 (Note 1)

	FR2
	13792

	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 25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and the value 39936 of  can also be provided for a FDD serving cell.
Note 2:	Void



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 except when the timing advance in clause 7.3A is applied.
7.1A.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. The reference timing shall be  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 in one adjustment shall be Tq_NTN.
2)	The minimum aggregate adjustment rate shall be Tp_NTN per second.
3)	The maximum aggregate adjustment rate 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 7.1A.2.1-1.
Table 7.1A.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
	13.5*64*Tc
	13.5*64*Tc

	
	30
	13.5*64*Tc
	13.5*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>>
[bookmark: _Toc535475933]7.3A	Timing advance requirement for NTN
[bookmark: _Toc535475934]7.3A.1	Introduction
[bookmark: _Toc535475935]The timing advance is initiated from gNB to UE with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7].
7.3A.2	Requirements
[bookmark: _Toc535475936]7.3A.2.1	Timing Advance adjustment delay
UE shall adjust the timing of its uplink transmission timing at time slot n+ k +1 +  for a timing advance command received in time slot n, and the value of k and K_offset is defined in clause 4.2 in TS 38.213 [3].
[bookmark: _Toc535475937]7.3A.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 7.3A.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 7.3A.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


<< End of Change #2>>
