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<Start of Change 1>
[bookmark: _Toc53185591][bookmark: _Toc53185967][bookmark: _Toc57820453][bookmark: _Toc57821380][bookmark: _Toc61183656][bookmark: _Toc61184050][bookmark: _Toc61184442][bookmark: _Toc61184834][bookmark: _Toc61185224][bookmark: _Toc66386569][bookmark: _Toc74583527][bookmark: _Toc76542340][bookmark: _Toc82450322][bookmark: _Toc82450970][bookmark: _Toc89949359][bookmark: _Toc98755748][bookmark: _Toc98763340][bookmark: _Toc106184269][bookmark: _Toc130402291][bookmark: _Toc137554842][bookmark: _Toc138853904][bookmark: _Toc138946585]14.2	Timing
[bookmark: _Toc53185592][bookmark: _Toc53185968][bookmark: _Toc57820454][bookmark: _Toc57821381][bookmark: _Toc61183657][bookmark: _Toc61184051][bookmark: _Toc61184443][bookmark: _Toc61184835][bookmark: _Toc61185225][bookmark: _Toc66386570][bookmark: _Toc74583528][bookmark: _Toc76542341][bookmark: _Toc82450323][bookmark: _Toc82450971][bookmark: _Toc89949360][bookmark: _Toc98755749][bookmark: _Toc98763341][bookmark: _Toc106184270][bookmark: _Toc130402292][bookmark: _Toc137554843][bookmark: _Toc138853905][bookmark: _Toc138946586]14.2.1	NCR-MT transmit timing
[bookmark: _Toc53185593][bookmark: _Toc53185969][bookmark: _Toc57820455][bookmark: _Toc57821382][bookmark: _Toc61183658][bookmark: _Toc61184052][bookmark: _Toc61184444][bookmark: _Toc61184836][bookmark: _Toc61185226][bookmark: _Toc66386571][bookmark: _Toc74583529][bookmark: _Toc76542342][bookmark: _Toc82450324][bookmark: _Toc82450972][bookmark: _Toc89949361][bookmark: _Toc98755750][bookmark: _Toc98763342][bookmark: _Toc106184271][bookmark: _Toc130402293][bookmark: _Toc137554844][bookmark: _Toc138853906][bookmark: _Toc138946587]14.2.1.1	Introduction

[bookmark: _Toc535475929][bookmark: _Toc53185594][bookmark: _Toc53185970][bookmark: _Toc57820456][bookmark: _Toc57821383][bookmark: _Toc61183659][bookmark: _Toc61184053][bookmark: _Toc61184445][bookmark: _Toc61184837][bookmark: _Toc61185227][bookmark: _Toc66386572][bookmark: _Toc74583530][bookmark: _Toc76542343][bookmark: _Toc82450325][bookmark: _Toc82450973][bookmark: _Toc89949362][bookmark: _Toc98755751]The NCR-MT shall have capability to follow the frame timing change of the reference cell in 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. NCR-MT belonging to local area NCR-MT class as defined in clause 4.3.2 shall use the SpCell as the reference cell for deriving the NCR-MT transmit timing. NCR-MT initial transmit timing accuracy, gradual timing adjustment requirements are defined in the following requirements.
[bookmark: _Toc98763343][bookmark: _Toc106184272][bookmark: _Toc130402294][bookmark: _Toc137554845][bookmark: _Toc138853907][bookmark: _Toc138946588]14.2.1.2	Requirements
The NCR-MT initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 14.2.1.2-1. This requirement applies for PUCCH, PUSCH and SRS or it is the PRACH transmission.
The NCR-MT shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the NCR-MT during the last 160 ms. The reference point for the NCR-MT initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the NCR-MT to determine downlink timing is received from the reference cell at the NCR-MT antenna. NTA for PRACH is defined as 0.
[image: ] (in Tc units) for other channels is the difference between NCR-MT transmission timing and the downlink timing immediately after when the last timing advance in clause 14.2.2 was applied. NTA for other channels is not changed until next timing advance is received. The value of[image: ]depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). [image: ]is defined in Table 14.2.1.2-2.
Table 14.2.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals ( kHz)
	SCS of uplink signals ( kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2-1
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [TBD]



Table 14.2.1.2-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 TDD band without LTE-NR coexistence case 
	25600 (Note 1)

	FR1 TDD band with LTE-NR coexistence case
	39936 (Note 1)

	FR2-1
	13792

	Note 1:	The NCR-MT identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [TBD]. If NCR-MT is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band.



When it is the transmission for PUCCH, PUSCH and SRS transmission, the NCR-MT 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 14.2.3 is applied.
[bookmark: _Toc53185595][bookmark: _Toc53185971][bookmark: _Toc57820457][bookmark: _Toc57821384][bookmark: _Toc61183660][bookmark: _Toc61184054][bookmark: _Toc61184446][bookmark: _Toc61184838][bookmark: _Toc61185228][bookmark: _Toc66386573][bookmark: _Toc74583531][bookmark: _Toc76542344][bookmark: _Toc82450326][bookmark: _Toc82450974][bookmark: _Toc89949363][bookmark: _Toc98755752][bookmark: _Toc98763344][bookmark: _Toc106184273][bookmark: _Toc130402295][bookmark: _Toc137554846][bookmark: _Toc138853908][bookmark: _Toc138946589]14.2.1.2.1	Gradual timing adjustment
The requirements in this clause apply for NCR-MT belonging to local area NCR-MT class as defined in clause 4.3.2.
When the transmission timing error between the NCR-MT and the reference timing exceeds Te then the NCR-MT is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell. All adjustments made to the NCR-MT uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 14.2.1.2.1-1.
Table 14.2.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2-1
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

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



[bookmark: _Toc53185596][bookmark: _Toc53185972]14.2.2	NCR-MT timer accuracy
[bookmark: _Toc57820458][bookmark: _Toc57821385][bookmark: _Toc61183661][bookmark: _Toc61184055][bookmark: _Toc61184447][bookmark: _Toc61184839][bookmark: _Toc61185229][bookmark: _Toc66386574][bookmark: _Toc74583532][bookmark: _Toc76542345][bookmark: _Toc82450327][bookmark: _Toc82450975][bookmark: _Toc89949364][bookmark: _Toc98755753][bookmark: _Toc98763345][bookmark: _Toc106184274][bookmark: _Toc130402296][bookmark: _Toc137554847][bookmark: _Toc138853909][bookmark: _Toc138946590]14.2.2.1	Introduction
NCR-MT timers are used in different protocol entities to control the NCR-MT behaviour.
The requirements in clause 14.2.2 apply for NCR-MT belonging to local area NCR-MT class as defined in clause 4.3.2.
14.2.2.2	Requirements
For NCR-MT timers specified in TS 38.331 [2], the NCR-MT shall comply with the timer accuracies according to Table 14.2.2.2-1.
The requirements are only related to the actual timing measurements internally in the NCR-MT. They do not include the following:
-	Inaccuracy in the start and stop conditions of a timer (e.g. NCR-MT reaction time to detect that start and stop conditions of a timer is fulfilled), or
-	Inaccuracies due to restrictions in observability of start and stop conditions of an NCR-MT timer (e.g. slot alignment when NCR-MT sends messages at timer expiry).
Table 14.2.2.2-1
	Timer value [s]
	Accuracy

	timer value < 4
	 0.1s

	timer value  4
	 2.5%



14.2.3	NCR-MT timing advance
14.2.3.1	Introduction
The timing advance is initiated from gNB to NCR-MT, with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [TBD].
14.2.3.2	Requirements
14.2.3.2.1	Timing Advance adjustment delay
NCR-MT 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 is defined in clause 4.2 in TS 38.213 [19]. The same requirement applies also when NCR-MT is not able to transmit a configured uplink transmission due to the channel assessment procedure.
14.2.3.2.2	Timing Advance adjustment accuracy
The NCR-MT shall adjust the timing of its transmissions with a relative accuracy better than or equal to the NCR-MT Timing Advance adjustment accuracy requirement in Table 14.2.3.2.2-1, 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 [19].
Table 14.2.3.2.2-1: NCR-MT Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc

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



<End of Change 1>
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