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Introduction
During the discussion on the RAN4#97-e meeting the timing considerations for the operation between 52.6 and 71 GHz were discussed and a text proposal agreed in [1]. 
In this paper we provide Nokia’s views on the remaining open aspects and a text proposal for inclusion on TR 38.808 to complete the timing discussion for the study item.
Discussion
2.1 Analog beam switching
In FR2 beam switching is assumed to take place during CP. When the SCS increases the CP duration decreases accordingly. Therefore, there is a need to consider the validity of the FR2 assumptions for higher numerologies. 
There seems to be two separate scenarios. 
Initial access: This requires specific consideration since the SSB structure cannot be changed based on the gNB scheduler decision. The bottom line is that the phase shifters can change state in few ns when using the technology already available today, i.e. in lot less than 100ns, which is the baseline assumption for current FR2 operating bands. It can be seen that already couple releases ago it was recorded in TR 38.817-02 that switched phase shifters react in approximately 10ns. Thus, we consider that assumption for the beam switching time is << 70 ns meaning that normal cyclic prefix length of 960 kHz subcarrier spacing is long enough to handle beam switching and no explicit beam switching gap is needed between successive SSB blocks.  
Other cases: Based on the need, gNB can reserve a separate guard time (one or more full symbols) for beam switching. In many cases, the beam switching can happen during the guard time reserved for the link direction switching. It can be noted that the granularity to adjust the switching gap increases with the increasing SCS. Based on that, a high SCS has opportunities for smaller GP overhead compared to a low SCS. 
TR 38.817-02 also has captured simulation results that to prevent degradation to system performance, switching time must be less than 80% of the CP length. For 960 kHz SCS this results in approximately 59us time window. Given that 10 us is given for the phase shifter to react, there is still sufficient time available that all the delays of the phase shifter control interface can be accommodated.
Based on the discussion, there seems to be no differences between 480 kHz and 960 kHz SCSs from the beam switching point of view.
Observation 1: Analog beam switching delay assumption for current FR2 operating bands is very pessimistic, there have been technologies available for a long time being able to react in 10 ns.

Observation 2: For 960 kHz SCS there is sufficient margin left for practical phase shifter control interface inaccuracies and still keep the total switching time well below 80% of the cyclic prefix.

Observation 3: 960 kHz SCS is feasible from analog beam switching delay perspective
2.2 Timing alignment error (TAE)

Another aspect of phase synchronization is MIMO operation and related TAE requirements. In case hybrid beamforming is used, 2-port MIMO implementation is the most reasonable assumption. The MIMO TAE requirement should be specified with the consideration of the implementation/deployment scenarios. Regarding to multi-TRP operation, though it is assumed that the PDSCH from the different TRPs are received within a CP for FR1, there is still a discussion of supporting non-synchronous scenario. In addition, for higher frequency, UE receives the PDSCH from multiple TRP by different panels, and further relaxation of the timing requirement between TRPs can be considered. 
It can also be noted that the scenario with excessive delay spread/relative delay are often coverage limited. In these scenarios narrowband operation based on 120 kHz SCS may be a more reasonable choice anyway. 

Current OTA TAE requirements in clause 9.6.3 of TS 38.104 specify 65 ns for MIMO transmission [2]. It has been discussed in [3] that the current requirement has been in place since UMTS and is the same as quarter of the UMTS chip rate time, i.e. 65 ns matches to 4x3.84 Mcps rate. Improvement in performance has taken place in the past 20 years, and therefore it would be reasonable to consider improvements to TAE requirements.

Proposal 1: Improvement of TAE requirements shall be considered
2.3 UL timing error analysis
In this section the UL timing error aspects is analysed for the operation above 52.6 GHz, particularly with larger subcarrier spacings. The analysis considered in this section is performed using a simplified simulator. This simulator considers:
· UEs with uniformly distributed random propagation delay in the range -10*TA_step ≤ TO ≤ 10*TA_step
· Where TO is the timing offset, which is twice the propagation delay
· Where TA_step =  the time adjustment resolution as defined in 38.213 [5].
· This formula is considered to apply for all the numerologies analysed in this paper. 
· The transmit timing of the UE is adjusted considering perfect TO estimation
· 2 scenarios are evaluated
· General transmit timing accuracy  
· Error in the range (NTA + NTA_offset) ×Tc ± Te
· Te is the defined in Table 7.1.2-1 of 38.133 [4]. For SCSs of 480 kHz and 960 kHz the timing accuracy is extrapolated as shown in Table 1. 
· This scenario emulates the test on A.7.4.1 of 38.133[4].
· TA command accuracy
· Error in the range (NTA + NTA_offset) ×Tc ± TTA e
· TTA e is the UE Timing Advance adjustment accuracy as defined in Table 7.3.2.2-1 of 38.133 [4]. For 480 kHz and 960 kHz SCS the TTA e requirements are extrapolated in in Table 2.
· This scenario emulates the test on A.7.4.3 of 38.133[4].


[bookmark: _Ref58584546][bookmark: _Ref58584540]Table 1 Timing error limit values for simulation, based on Table 7.1.2-1 of 38.133 [4].
	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
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	
	480 Note 2
	0.9*64*Tc

	
	
	960 Note 2
	0.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	
	
	480 Note 2
	0.9*64*Tc

	
	
	960 Note 2
	0.5*64*Tc

	
	480
	480 Note 2
	0.9*64*Tc

	
	
	960 Note 2
	0.5*64*Tc

	
	960
	960 Note 2
	0.5*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211
Note 2:	The values for SCSs of 480 and 960 kHz are interpolated and not contained in the original Table 7.1.2-1 of 38.133 [4]. 



[bookmark: _Ref58585054]Table 2 UE Timing advance adjustment accuracy based on Table 7.3.2.2-1 of 38.133 [4], with interpolated values for 840 and 960 kHz SCS
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480 Note 1
	960 Note 1

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	±8 Tc
	±4 Tc

	Note 1:	The values for SCSs of 480 and 960 kHz are interpolated and not contained in the original Table 7.3.2.2-1 of 38.133 [4].



The results for this analysis are shown in Figure 1 and Figure 2 for the TA time error after TA command, and time error limit for different SCS values. A summary of the results is shown in Table 3, where the 5th and 95th percentiles of the errors are shown for each evaluated SCS. These percentiles indicate the range of error for 90% of the data points. 
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	a) 15 kHz SCS
	b) 30 kHz SCS
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	c) 60 kHz SCS
	d) 120 kHz SCS
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	e) 480 kHz SCS

	f) 960 kHz SCS


[bookmark: _Ref58596165][bookmark: _Hlk58585906]Figure 1 UL time error analysis considering TA command error limit of Table 2
The results for the TA command error limit in Figure 1 and Table 3 show timing errors that do not exceed 6% of the CP limit for 480 and 960 kHz SCS. These are in line with what is observed with existing NR SCS smaller than 120 kHz. These results indicate that the TA command accuracy calculated for 480 and 960 kHz SCS in Table 2 are enough to  guarantee the same timing performance as is currently achieved for SCS values smaller than 120 kHz. 
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	a) 15 kHz UL SCS and 15 kHz SSB
	b) 30 kHz UL SCS and 15 kHz SSB
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	c) 60 kHz UL SCS and 15 kHz SSB
	d) 120 kHz UL SCS and 120 kHz SSB
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	e) 480 kHz UL SCS and 120 kHz SSB

	f) 960 kHz UL SCS and 120 kHz SSB


[bookmark: _Ref58596166]Figure 2 UL time error analysis considering Te Timing Error Limit of Table 1. 
The results for the UL time error analysis in Figure 2 and Table 3 show timing errors are mostly below 20 % of the CP limit for 480 and 960 kHz SCS. When considering the existing SCS values, the error limits are larger when the UL SCS is larger than the SSB SCS. As an example, the timing error for 60 kHz SCS UL transmissions if about 10 % of the CP when a 240 kHz SCS is used, whereas the error increased to 25% of the CP if the SSB SCS is reduced to 15 kHz. The results for the 480 and 960 kHz SCS values show error in the range of 19% and 21% of the CP length, which is in line with the error range observed for the existing SCSs. If a scaling of the timing requirement as in Table 1 was not applied, the time error range would be in the order of 60% and 120% of the CP length for 480 and 960 kHz SCS. 
[bookmark: _Ref58596176][bookmark: _Ref58596170]Table 3 Summary of the results of TA command error limit and Timing error limit in relation to the CP length
	SSB SCS
	UL SCS
	TA command error 
percentage of CP length
	Timing Error 
percentage of CP length

	
	
	5th percentile
	95th percentile
	5th percentile
	95th percentile

	15
	15
	-5.82
	5.86
	-9.59
	9.59

	15
	30
	-7.59
	7.58
	-13.9
	13.91

	15
	60
	-7.62
	7.59
	-25.46
	25.49

	30
	15
	-5.83
	5.89
	-7.56
	7.59

	30
	30
	-7.63
	7.61
	-11.68
	11.75

	30
	60
	-7.62
	7.57
	-18.41
	18.38

	120
	60
	-7.58
	7.59
	-10.58
	10.62

	120
	120
	-5.86
	5.86
	-18.4
	18.37

	240
	60
	-7.59
	7.64
	-9.62
	9.57

	240
	120
	-5.83
	5.85
	-16.07
	16.18

	- Note 1
	480
	-5.83
	5.87
	-18.89
	18.91

	- Note 1
	960
	-5.85
	5.84
	-20.7
	20.72

	Note 1: The error limits for 480 and 960 kHz SCS are considered to be the same independently of the SSB SCS. 



Observation 4: The UL timing error limit and TA command accuracy need to be scaled in order to keep errors within a small fraction of the CP length. 

Proposal 2: RAN4 to apply scaling of UE timing accuracy in Table 7.1.2-1 and TA command accuracy in Table 7.3.2.2-1 in TS 38.133 for wider SCS in >52.6 GHz, similarly to what is currently specified for existing SCS values.
[bookmark: _Hlk31794208]Conclusion
[bookmark: _GoBack]In this contribution we provided Nokia’s views on the timing issues when operating with wider SCS. Given this discussion the following observations and proposals were derived.
Observation 1: Analog beam switching delay assumption for current FR2 operating bands is very pessimistic, there have been technologies available for a long time being able to react in 10 ns.

Observation 2: For 960 kHz SCS there is sufficient margin left for practical phase shifter control interface inaccuracies and still keep the total switching time well below 80% of the cyclic prefix.

Observation 3: 960 kHz SCS is feasible from analog beam switching delay perspective

Observation 4: The UL timing error limit and TA command accuracy need to be scaled in order to keep errors within a small fraction of the CP length. 

Proposal 1: Improvement of TAE requirements shall be considered
Proposal 2: RAN4 to apply scaling of UE timing accuracy in Table 7.1.2-1 and TA command accuracy in Table 7.3.2.2-1 in TS 38.133 for wider SCS in >52.6 GHz, similarly to what is currently specified for existing SCS values.
Finally, it is proposed to capture the text proposal provided in Annex 1 to the TR 38.808.
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Annex 1: TP to TR 38.808
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<End of Change 1>

[bookmark: _Toc41298316]<Start of Changes 2>
[bookmark: _Toc56024706][bookmark: _Toc56025954][bookmark: _Toc56754111][bookmark: _Toc57035416][bookmark: _Toc57036032][bookmark: _Toc57038147][bookmark: _Toc57038272][bookmark: _Toc57038816]4.2	RAN4 aspects
[bookmark: _Toc56754112][bookmark: _Toc57035417][bookmark: _Toc57036033][bookmark: _Toc57038148][bookmark: _Toc57038273][bookmark: _Toc57038817]4.2.1	General description of study in RAN4
RAN4 and RAN1 had one common objective for the study on supporting NR from 52.6 GHz to 71 GHz, which is reproduced here from study item description.
-	Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
-	Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
Aligned with this objective, RAN4 has studied practical RF impairments and captured relevant technology status in this TR. On top of aspects impacting FR2 physical layer design, aspects impacting RAN4 requirements have also been considered and documented.

[bookmark: _Toc56754113][bookmark: _Toc57035418][bookmark: _Toc57036034][bookmark: _Toc57038149][bookmark: _Toc57038274][bookmark: _Toc57038818]4.2.2	Timing considerations
4.2.2.1	General aspects
During the study item timing aspects were evaluated with to goal of providing observations and guidance on which technical topics need to be considered in the work item phase when timing related requirements are agreed. The evaluated topics were cell phase synchronization, base station timing alignment error, analog beam switching delay, UE timing advance operation and transient periods. 
Currently transient times for UE is 5 us in FR2. For base stations it is 3 us in FR2. It was concluded during the SI, that possible improvements for transient times should be evaluated and the final agreement for transient time requirements shall be made during the work item. 
Guard period is also related to cell phase synchronization as for overlapping cells, synchronization error needs to be taken into account as it contributes to the possibility of BS-to-BS and UE-to-UE interference. Due to smaller cell sizes in this frequency cells compared to lower frequencies and therefore shorter propagation delays possibility of such interference is reduced. Higher SCS provides more opportunities to achieve optimal configuration for with minimal overhead when compared to lower SCS due to the reduced symbol duration. It should be noted that extremely low latencies are not required in all use cases, e.g. if the optimization target is achieving high throughput. High throughput made possible by extremely wide available bandwidths appears as an attractive and feasible design target to be prioritized over improved latency.  As network has control over guard period, motivation to re-visit cell-phase synchronization was not found during the SI.
4.2.2.2	Analog beam switching
In FR2 beam switching is assumed to take place during CP. When the SCS increases the CP duration decreases accordingly. There are two separate scenarios for the beam switching. Firstly, in initial access specific consideration is required since the SSB structure cannot be changed based on the gNB scheduler decision. The bottom line is that the phase shifters can change state in few ns when using the technology already available today. In Rel-15 it was captured in TR 38.817-02 [79] that switched phase shifters react in approximately 10ns. Thus, it is safe to assume that beam switching time is much smaller than 70 ns, meaning that normal cyclic prefix length of 960 kHz subcarrier spacing is long enough to handle beam switching and no explicit beam switching gap is needed between successive SSB blocks. 
In other cases, based on the need, gNB can reserve a separate guard time (one or more full symbols) for beam switching. Often, the beam switching can happen during the guard time reserved for the link direction switching. It can be noted that the granularity to adjust the switching gap increases with the increasing SCS. Based on that, a high SCS has opportunities for smaller GP overhead compared to a low SCS. 
TR 38.817-02 also has captured simulation results that to prevent degradation to system performance, switching time must be less than 80% of the CP length. For 960 kHz SCS this results in approximately 59us time window. Given that 10 us is given for the phase shifter to react, there is still sufficient time available that all the delays of the phase shifter control interface can be accommodated.
Based on the discussion, there seems to be no differences between 480 kHz and 960 kHz SCSs from the beam switching point of view.
4.2.2.3	Time alignment error (TAE)
Another aspect of phase synchronization is MIMO operation and related TAE requirements. In case hybrid beamforming is used, 2-port MIMO implementation is the most reasonable assumption. The MIMO TAE requirement should be specified with the consideration of the implementation/deployment scenarios. Regarding to multi-TRP operation, though it is assumed that the PDSCH from the different TRPs are received within a CP for FR1, there is still a discussion of supporting non-synchronous scenario. In addition, for higher frequency, UE receives the PDSCH from multiple TRP by different panels, and further relaxation of the timing requirement between TRPs can be considered. 
It can also be noted that the scenario with excessive delay spread/relative delay are often coverage limited. In these scenarios narrowband operation based on 120 kHz SCS may be a more reasonable choice anyway. 

Current OTA TAE requirements in clause 9.6.3 of TS 38.104 specify 65 ns for MIMO transmission [77]. It has been discussed in [78] that the current requirement has been in place since UMTS and is the same as quarter of the UMTS chip rate time, i.e. 65 ns matches to 4x3.84 Mcps rate. Improvement in performance has taken place in the past 20 years, and therefore it would be reasonable to consider improvements to TAE requirements.
[bookmark: _Toc56754117][bookmark: _Toc57035422][bookmark: _Toc57036038][bookmark: _Toc57038153][bookmark: _Toc57038278][bookmark: _Toc57038822]4.2.2.4	UE timing error

The PHY-layer specifications for UE timing advance are defined to be scalable with SCS, i.e. the update granularity becomes more accurate when SCS increases. Similar behaviour exists in timing advance requirements. Overall, it is necessary to consider UE timing advance requirements, including UE initial access timing error limit, BS controlled timing advance and UE autonomous timing adjustment requirements during work item, taking into account the SCS selection.
The analysis of the UL timing error sources can be performed by considering the combination of the timing uncertainty due to the timing advance resolution TA_step = , the transmit timing accuracy Te given by Table 7.1.2-1 of 38.133 [76], and the TA command accuracy TTA e defined in Table 7.3.2.2-1 of 38.133 [76]. The requirements for 
Te and TTA e are not yet specified, but they can be extrapolated considering the existing values in 38.133. One of such extrapolations is represented in Table 4.2.2.4-1 and Table 4.2.2.4-2. 
Table 4.2.2.4-1 Extrapolated timing error limit values based on Table 7.1.2-1 of 38.133 [76]
	SCS of uplink signals (kHz)
	Te

	480 Note 2
	0.9*64*Tc

	960 Note 2
	0.5*64*Tc

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



Table 4.2.2.4-2 Extrapolated UE Timing advance adjustment accuracy based on Table 7.3.2.2-1 of 38.133 [76]
	UL Sub Carrier Spacing(kHz)
	480
	960

	UE Timing Advance adjustment accuracy
	±8 Tc
	±4 Tc



Considering the extrapolated accuracy limits of Table 4.2.2.4-1 and 4.2.2.4-2, it is possible to evaluate the composed UL timing error. Table 4.2.2.4-3 presents the results for this evaluation, considering 2 test scenarios. In the first test scenario the timing advance accuracy TTA e is considered. In that case the UL timing error is determined considering that a UE has a random initial timing which is corrected by the timing advance command. Once the TA command is applied by the UE, the UE transmits in UL with an error that is modelled as uniformly distributed in the range ±TTA e. The resulting error is analysed in Table 4.2.2.4-3 using the 5th and 95th percentiles, which indicates the range where the UL transmit errors would be contained. These results indicate that by using the extrapolated requirements of Table 4.2.2.4-2, the UL error due to TA accuracy requirement would be mostly contained within ±5.8% of the CP length for 480 kHz and 960 kHz, which is in line with the error ranges observed for existing SCSs from 15 kHz to 120 kHz. 
Table 4.2.2.4-3 Summary of the results of TA command error limit and Timing error limit 
	SSB SCS
	UL SCS
	TA command error 
percentage of CP length
	Timing Error 
percentage of CP length

	
	
	5th percentile
	95th percentile
	5th percentile
	95th percentile

	15
	15
	-5.82
	5.86
	-9.59
	9.59

	15
	30
	-7.59
	7.58
	-13.9
	13.91

	15
	60
	-7.62
	7.59
	-25.46
	25.49

	30
	15
	-5.83
	5.89
	-7.56
	7.59

	30
	30
	-7.63
	7.61
	-11.68
	11.75

	30
	60
	-7.62
	7.57
	-18.41
	18.38

	120
	60
	-7.58
	7.59
	-10.58
	10.62

	120
	120
	-5.86
	5.86
	-18.4
	18.37

	240
	60
	-7.59
	7.64
	-9.62
	9.57

	240
	120
	-5.83
	5.85
	-16.07
	16.18

	- Note 1
	480
	-5.83
	5.87
	-18.89
	18.91

	- Note 1
	960
	-5.85
	5.84
	-20.7
	20.72

	Note 1: The error limits for 480 and 960 kHz SCS are considered to be the same independently of the SSB SCS. 



The second scenario is considering the UE initial transmission timing error, which applies for the first transmission in a DRX cycle, or for a PRACH or msgA transmission. Just like in the analysis done for the TA errors, a UE with random initial timing is considered, which is corrected using a TA command. On top of this initial error given by TA command resolution, the UE is considered to transmit with an additional error given by a uniformly distributed random error in the range ±Te. Table 4.2.2.4-3 presents the error ranges for the resulting error for a several sub-carrier spacings. It can be noted from Table 4.2.2.4-3 that the resulting UL error is contained on the range ±20% of the CP length for 480 kHz and 960 kHz SCS. This error range is in line with what is obtained with other SCS values, like for 60 kHz, which has an error in the range ±25% for a 15 kHz SCS SSB. 
<End of Change 2>
<Start of Change 3>

[bookmark: _Toc57038825][bookmark: _Toc57038281][bookmark: _Toc57038156][bookmark: _Toc57036041][bookmark: _Toc57035425][bookmark: _Toc56754120]4.2.7	RAN4 conclusions on numerologies and channel bandwidths
RAN4 did not identify fundamental technical issues to support subcarrier spacings up to 960 kHz and channel bandwidths up to 2160 MHz. It has been agreed that final selection of channel bandwidths shall take place in the work item phase.
[bookmark: _Toc57038826][bookmark: _Toc57038282][bookmark: _Toc57038157][bookmark: _Toc57036042][bookmark: _Toc57035426][bookmark: _Toc56754121][bookmark: _Toc56025955][bookmark: _Toc56024707]5	Study of channel access mechanism for 60 GHz
<End of Change 3>


<Start of Change 4>
[bookmark: _Toc57038845][bookmark: _Toc57038301][bookmark: _Toc57038176][bookmark: _Toc57036061][bookmark: _Toc57035445][bookmark: _Toc56754140][bookmark: _Toc56025974][bookmark: _Toc56024726]7	Conclusions
Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz was conducted. The study included study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments, and identification of potential critical problems to physical signal/channels, if any. Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam-based operation, in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz was also conducted.
As an outcome of the study, it is recommended to support 120 kHz subcarrier spacing with normal CP length, and at least one additional subcarrier spacings among 240 kHz, 480 kHz, and 960 kHz subcarrier spacing candidates. It is recommended to consider supporting at most up to three subcarrier spacings including 120 kHz. It is not recommended to consider support of only 240 kHz SCS for PDCCH/PDSCH/PUCCH/PUSCH in addition to 120 kHz. Subcarrier spacing outside 120 kHz to 960 kHz are not supported for any signals and channels. The applicability of the supported subcarrier spacing to particular signals and channels should be further discussed when specifications are developed. It is additionally recommended to limit the maximum FFT size required to 4096 and to limit the maximum of RBs per carrier to 275 RBs. The candidate supported maximum carrier bandwidth(s) for a cell should be between 400 MHz and 2160 MHz. Further investigation of the details of required changes to NR may be needed.
Another outcome of the study is related to the timing requirements. When considering RRM timing requirements for UEs, it is important that the TA advance requirements and initial timing requirements are scaled to consider the shorter symbols timing of subcarrier spacings like 480 kHz and 960 kHz. Given that these timing requirements can be adjusted accordingly, it is possible to guarantee the feasibility of 480 kHz and 960 kHz SCS. Further investigation on the exact values for the RRM timing requirements may be needed. 
When considering TAE requirements, the existing RAN4 requirements are based on analysis that was made for UMTS and do not reflect current state of the art implementation. Therefore, further investigation on how to decrease the TAE error limits may be needed. 
Overall, RAN4 did not find meaningful differences in feasibility between 480 kHz and 960 kHz SCS.
As an outcome of the channel access study, it is recommended to support both channel access with LBT mechanism(s) and a channel access mechanism without LBT for gNB and UE to initiate a channel occupancy. Further investigation of the details of the channel access mechanism may be needed.

<End of Change 4>
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