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Introduction
In RAN4 #101e, Timing requirements from 52.6GHz to 71GHz was discussed. A WF [1] related to UE transmit timing error and MTTD/MRTD was duplicated as below:
	UL Timing accuracy requirements
· Basic principles
· FFS: Choose Te such that the condition TCP - TCH - 2 (Te + TAC,Q /2) > 0 holds
· FFS: When defining the margin for the Te calculation, discuss the values for maximum RMS channel delay spread for 480 kHz SCS, and 960 kHz SCS
· FFS: Cases for which the UE cannot meet the Te requirements derived in the abovementioned manner.
· Percentage of UL CP length Te can occupy
· Option 1: 40% - 50%
· Option 2: 30% - 40%
· Option 3: <30%
· SSB and UL SCS combinations
· RAN4 to specify UL timing accuracy requirements for the following (SSB SCS, UL SCS) combinations
· 120, 120
· 480, 480
· 960, 960
· FFS whether to define requirements for 
· 120, 960
· 120, 480
· 480, 960
· Other options with SSB SCS > UL SCS
· NTA Offset
· Current FR2 value for NTA offset 13792*TC is applicable for NR operation in 52.6 – 71 GHz range
· FFS: whether TRS can be used for RRC connected Te requirements
· Availability of SSB
· For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last X ms.
· FFS: [X = 20ms], [X = 40ms], [X=TBD]
· Initial transmit timing accuracy test
· RAN4 to discuss if the initial transmit timing accuracy test for 480/960kHz SCS should be defined as of statistical nature during the RRM performance part of the work
MRTD/MTTD
· Basic principles – FFS
· Propagation delay
· FFS: Assumptions on propagation delay for FR2-2
· MRTD for intra-band non-contiguous CA
· Wait for conclusions on TAE before defining the MRTD requirement for intra-band non-contiguous NR CA within FR2-2
· MRTD for FR2-2 inter-band CA
· No requirements needed unless more bands are introduced in RF room
· MRTD for FR1 and FR2-2 inter-band CA – FFS
· MRTD for FR1 and FR2-2 NR DC
· FFS – Inter-band synchronous NR DC between FR1 and FR2-2
· Option 1: Use the existing requirements for FR1 and FR2-1 MRTD requirements
· Option 2: Specify shorter MRTD requirements
· Option 3: Wait for conclusions on TAE requirements
FFS – Inter-band asynchronous NR DC between FR1 and FR2-2


In this contribution, we further discuss the impact of the higher SCS of 480kHz/960kHz on Timing requirements.
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Initial transmit timing error
In the last meeting, Condition TCP - TCH - 2 (Te + TAC,Q /2) > 0 for Te requirements was raised. From the perspective of technology, it seems reasonable. However, the UE implementation challenge is also need to be considered for Te requirements. From [TS 38.133], TA resolution error is calculated as 16*64*Tc/2u. Therefore, TAC,Q /2 is 32Tc and 16Tc for 480kHz and 960kHz respectively. For the TCH, there is extensive discussion in RAN1 on the channel mode1 for FR2-2. As mentioned in our other paper, considering the cell coverage is smaller for FR2-2 compared with FR2-1, we can use the channel model of [38.808] from RAN1, e.g., the maximum channel delay spread is 20ns for both 480kHz and 960kHz.
Observation 1：In [38.808], the channel model of FR2-2 from RAN1 is AWGN and TDL-A (5/10/20ns delay spread).
Proposal 1: The maximum channel delay spread shall be 20ns for both 480kHz and 960kHz when defining the Te requirements.
Based on the above information, we got the Te requirements in the different SCS of uplink signal based on the Condition TCP - TCH - 2 (Te + TAC,Q /2) > 0 as shown in Table 1.
Table 1: initial transmission timing error
	SCS of SSB signals(kHz)
	SCS of uplink signals(kHz)
	TCP (Tc)
	TCH (Tc)
	TAC,Q /2 (Tc)
	Te (Tc)

	120
	120
	1152
	40
	64
	492

	
	480
	288
	40
	16
	108

	
	960
	144
	40
	8
	44

	480
	120
	1152
	40
	64
	492

	
	480
	288
	40
	16
	108

	
	960
	144
	40
	8
	44

	960
	120
	1152
	40
	64
	492

	
	480
	288
	40
	16
	108

	
	960
	144
	40
	8
	44



Initial transmit timing error without margin depends on DL timing estimation which is related to the signal BW. At same time, an addition margin needs to be considered to account for DL to UL switching. According the Te requirements, we calculated the margin in the different SSB and UL SCS combinations as shown in Table 2.
Table 2: Margin for Te requirements
	SCS of SSB signals(kHz)
	SCS of uplink signals(kHz)
	Te (Ts)
	Minimum timing error (Ts)
	Margin (Ts)

	120
	120
	3.500
	0.53
	2.970

	
	480
	1.688 
	0.53
	1.158 

	
	960
	0.688 
	0.53
	0.158 

	480
	120
	3.500
	0.1356
	3.360

	
	480
	1.688 
	0.1356
	1.552 

	
	960
	0.688 
	0.1356
	0.552 

	960
	120
	3.500
	0.0678
	3.430

	
	480
	1.688 
	0.0678
	1.620 

	
	960
	0.688 
	0.0678
	0.620 



From the highlighted part of Table 2, it is observed that for the combination of (120kHz SSB SCS, 960kHz uplink signal SCS) and (480kHz SSB SCS, 960kHz uplink signal SCS), the margin is only 0.158Ts and 0.552Ts respectively which is challenging for UE implementation. Therefore, we suggest that it is possible to not define requirements for the combination of (120kHz SSB SCS, 960kHz uplink signal SCS) and (480kHz SSB SCS, 960kHz uplink signal SCS).
Proposal 2: RAN4 shall not define the Te requirements for the combination of (120kHz SSB SCS, 960kHz UL SCS) and (480kHz SSB SCS, 960kHz UL SCS).
Proposal 3: For the Te requirements, update Table 7.1.2-1 for FR2-2 as below:
Table 7.1.2-1: 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

	2-2
	120
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	480
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	960
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	
	960
	0.7*64*Tc

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



Another question is whether TRS can be used for RRC connected Te requirements. In the last meeting, some companies propose to introduce TRS as reference RS for combinations of smaller SSB SCS and larger UL SCS when defining the Te requirements. We understand that only SSB is used to perform timing in the existing requirements, if TRS is also used to downlink timing, it may be necessary to evaluate how much DL timing estimation error can be improved when using the TRS. And we think the DL timing estimation error is also related to SCS and bandwidth of TRS. In addition, we understand it may only helpful when the bandwidth of TRS is larger and the UE is RRC connected, which has limitations on application scenarios.
Proposal 4: RAN4 shall evaluate how much DL timing estimation error can be improved when using TRS.
In addition, in the last meeting, in order to reduce the margin, some companies proposed that an SSB shall be available in the shorter time, e.g., reducing the existing X value from 160 to 20 or 40. We understand this is helpful to solve the timing drift problem. However, if the value of X is too small, UE power consumption would increase. So we recommend the X is 40.
Proposal 5: For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last 40 ms.
Maximum Receive Timing Difference
An important question is related to propagation delay for FR2-2. In the existing requirements, propagation delay difference of 30us and 5us correspond to 9km and 1.5km for FR1 and FR2-1 respectively. Considering the cell converge is smaller for FR2-2 compared with FR2-1, we suggest the propagation delay difference of FR2-2 should be considered less than 5us. Since there is no inter-band CA FR2-2 scenario in Rel-17, it may make no sense to discuss the propagation delay for the requirement of MRTD. However, as mentioned in our other paper, the question related to deriveSSB-IndexFromCell need to consider the propagation delay difference. We propose that the propagation delay difference of FR2-2 should be 3.33us considering the coverage of 1km.
Proposal 6: The propagation delay difference of FR2-2 should be 3.33us considering the coverage of 1km.
intra-band non-contiguous CA
The legacy requirements for MRTD for intra-band non-contiguous NR carrier aggregation are specified as below.
	Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	31

	FR2
	0.26

	Note 1:	In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.






In the last meeting, all companies agreed that it is necessary to wait for conclusion on TAE before defining the MRTD requirement for intra-band non-contiguous NR CA. There are some discussions on MIMO TAE in RF group, however there is still no clear conclusion. 
Proposal 7: The MRTD requirement for intra-band non-contiguous NR CA need to continue waiting for the TAE conclusion from RF group.
inter-band CA for FR1 and FR2-2
[bookmark: _Hlk88848856]The legacy requirements for MRTD for inter-band NR carrier aggregation are specified as below.
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



In the existing requirements, the MRTD for inter-band CA for FR1 and FR2-1 is 25us. In our understanding, the time for FR2-1 is also applicable for FR2-2. If the MRTD is shorter than the legacy requirements, the deployment scenarios would be limited. Therefore, we propose to reuse the existing requirements.
Proposal 8: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2.
Since there is only one agree band in FR2-2, it is no necessary to define the MRTD requirements for FR2-2 inter-band CA. Therefore, it may be necessary to specify that the MRTD requirements for FR2 inter-band CA is only applicable for FR2-1.
Proposal 9: The MRTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MRTD requirements for inter-band NR carrier aggregation, update Table 7.6.4-2 for FR2-2 as below:
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2-1
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



inter-band NR DC for FR1 and FR2-2
The legacy requirements for MRTD for inter-band NR DC are specified as below.
	Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2
	FR2
	8

	FR1
	FR2
	33


Table 7.6.6-2 Maximum receive timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5






In the existing requirements, the MRTD for inter-band DC for FR1 and FR2-1 is 33us. In our understanding, the time for FR2-1 is also applicable for FR2-2. If the MRTD is shorter than the legacy requirements, the deployment scenarios would be limited. Therefore, we propose to reuse the existing requirements.
Proposal 10: The existing MRTD requirements for inter-band synchronous DC for FR1 and FR2-1 can be reused for inter-band synchronous DC for FR1 and FR2-2.
Since there is no FR2-1 + FR2-2 DC/CA scenarios in Rel-17, it is no necessary to define the MRTD requirements for inter-band DC for FR2-1 + FR2-2 and FR2-2 + FR2-2. Therefore, it may be necessary to specify that the MRTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1.
Proposal 11: The MRTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MRTD requirements for inter-band synchronous NR DC, update Table 7.6.6-1 for FR2-2 as below:
[bookmark: _Hlk88851331]Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2-1
	FR2-1
	8

	FR1
	FR2
	33



As for inter-band asynchronous NR DC, the half slot length for both 480kHz and 960kHz is less than the synchronous NR DC requirements. In the last meeting, some companies proposed that using the synchronous NR DC requirements for asynchronous NR DC case for FR2-2. We understand it may be better to reuse the existing requirements, e.g., half of slot since there is no concept of slot index for asynchronous NR DC case. 
Proposal 12: The MRTD requirements for inter-band asynchronous NR DC shall the half of slot length.
Proposal 13: For the MRTD requirements for inter-band asynchronous NR DC, update Table 7.6.6-2 for FR2-2 as below:
Table 7.6.6-2 Maximum receive timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	15.625

	960
	7.8125



Maximum Transmission Timing Difference
NR Carrier Aggregation
The legacy requirements for MTTD for intra-band NR carrier aggregation are specified as below.
	Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.






According to [2], there exist four factors which should be involved for calculating MTTD:
· Factor 1: Propagation delay difference
· Factor 2: Initial transmission timing error
· Factor 3: Uncertainty of the reception time in the UE downlink
· Factor 4: Cell phase synchronization error or timing alignment error (TAE)
Since only the scenarios FR1 + FR2-2 CA/DC for inter-band has been agreed, we consider the above factors for this case. We understand that the worst case is 120kHz for both FR2-1 and FR2-2 and the above factors are the same for FR1+FR2-1 CA and FR1+FR2-2 CA. Therefore, it is feasible that the existing MTTD requirements for FR1+FR2-1 CA can be reused for FR1+FR2-2 CA.
Proposal 14: The existing MTTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2.
Similar to MRTD, it may be necessary to specify that the MTTD requirements for FR2 inter-band CA is only applicable for FR2-1.
Proposal 15: The MTTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MTTD requirements for inter-band CA, update Table 7.5.4-1 for FR2-2 as below:
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2-1
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Inter band NR DC
The legacy requirements for MTTD for inter-band NR DC are specified as below [TS38.133].
	Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2
	FR2
	8.5

	FR1
	FR2
	34.1


Table 7.5.6-2 Maximum uplink transmission timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum uplink transmission timing difference (µs)

	15
	500

	30
	250

	60
	125






Similar to the case of FR1+FR2-2 CA, it is feasible that the existing MTTD requirements for FR1+FR2-1 synchronous DC can be reused for FR1+FR2-2 synchronous DC.
Proposal 16: The existing MTTD requirements for inter-band synchronous NR DC for FR1 and FR2-1 can be reused for inter-band synchronous NR DC for FR1 and FR2-2.
Similar to MRTD, it may be necessary to specify that the MTTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1.
Proposal 17: The MTTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MTTD requirements for inter-band synchronous NR DC, update Table 7.5.6-1 for FR2-2 as below:
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2-1
	FR2-1
	8.5

	FR1
	FR2
	34.1



As for inter-band asynchronous NR DC, the half slot length for both 480kHz and 960kHz is less than the synchronous NR DC requirements. In the last meeting, some companies proposed that using the synchronous NR DC requirements for asynchronous NR DC case for FR2-2. We understand it may be better to reuse the existing requirements, e.g., half of slot since there is no concept of slot index for asynchronous NR DC case. 
Proposal 18: The MTTD requirements for inter-band asynchronous NR DC shall the half of slot length.
Proposal 19: For the MTTD requirements for inter-band asynchronous NR DC, update Table 7.5.6-2 for FR2-2 as below:
Table 7.5.6-2 Maximum uplink transmission timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum uplink transmission timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	15.625

	960
	7.8125


Conclusion
Proposal 1: The maximum channel delay spread shall be 20ns for both 480kHz and 960kHz when defining the Te requirements.
Proposal 2: RAN4 shall not define the Te requirements for the combination of (120kHz SSB SCS, 960kHz UL SCS) and (480kHz SSB SCS, 960kHz UL SCS).
Proposal 3: For the Te requirements, update Table 7.1.2-1 for FR2-2 as below:
Table 7.1.2-1: 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

	2-2
	120
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	480
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	960
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	
	960
	0.7*64*Tc

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



Proposal 4: RAN4 shall evaluate how much DL timing estimation error can be improved when using TRS.
Proposal 5: For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last 40 ms.
Proposal 6: The propagation delay difference of FR2-2 should be 3.33us considering the coverage of 1km.
Proposal 7: The MRTD requirement for intra-band non-contiguous NR CA need to continue waiting for the TAE conclusion from RF group.
Proposal 8: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2.
Proposal 9: The MRTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MRTD requirements for inter-band NR carrier aggregation, update Table 7.6.4-2 for FR2-2 as below:
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2-1
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Proposal 10: The existing MRTD requirements for inter-band synchronous DC for FR1 and FR2-1 can be reused for inter-band synchronous DC for FR1 and FR2-2.
Proposal 11: The MRTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MRTD requirements for inter-band synchronous NR DC, update Table 7.6.6-1 for FR2-2 as below:
Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2-1
	FR2-1
	8

	FR1
	FR2
	33



Proposal 12: The MRTD requirements for inter-band asynchronous NR DC shall the half of slot length.
Proposal 13: For the MRTD requirements for inter-band asynchronous NR DC, update Table 7.6.6-2 for FR2-2 as below:
Table 7.6.6-2 Maximum receive timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	15.625

	960
	7.8125



Proposal 14: The existing MTTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2.
Proposal 15: The MTTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MTTD requirements for inter-band CA, update Table 7.5.4-1 for FR2-2 as below:
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2-1
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Proposal 16: The existing MTTD requirements for inter-band synchronous NR DC for FR1 and FR2-1 can be reused for inter-band synchronous NR DC for FR1 and FR2-2.
Proposal 17: The MTTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MTTD requirements for inter-band synchronous NR DC, update Table 7.5.6-1 for FR2-2 as below:
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2-1
	FR2-1
	8.5

	FR1
	FR2
	34.1



Proposal 18: The MTTD requirements for inter-band asynchronous NR DC shall the half of slot length.
Proposal 19: For the MTTD requirements for inter-band asynchronous NR DC, update Table 7.5.6-2 for FR2-2 as below:
Table 7.5.6-2 Maximum uplink transmission timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum uplink transmission timing difference (µs)

	15
	500

	30
	250

	60
	125

	            120
	62.5

	480
	15.625

	960
	7.8125



Observation 1：In [38.808], the channel model of FR2-2 from RAN1 is AWGN and TDL-A (5/10/20ns delay spread).
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