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Background
In the last meeting, there were some initial discussions on timing aspect from both network and UE side for 52.6-71GHz, WF was also approved with Text proposals captured in TR 38.808, however the main considerations mentioned in the last meeting is about the impacts of newly introduced SCS on timing requirements, however this clarification could be elaborated more specifically which could be beneficial for further discussion in WID phase.
For example, for UE initial timing requirements for 52.6-71GHz,  it will be not only limited by UL SCS but also SSB SCS. Usually this Te requirement should be less than 1/6 CP to guarantee UL performance or BS throughput loss @70% point due to Te should be limited lower than 1dB.  In addition, as Te requirement should also depend on SSB SCS  e.g. Te= 30.72MHz/(2*SSB_BW)+margin as UE initial uplink timing should depend on capability of DL timing tracking based on SSB measurement.  One from system requirement perspective and another one from UE practical capability to track DL timing, these two factors should be matched at least.  
For UE autonomous timing adjustment requirement and aggregated adjustment rate, it should mainly depend on UL minimum BW and digital RF margin. 
For BS controlled TA adjustment accuracy requirements, this relative accuracy requirement should be related with TA adjustment step and TA adjustment step should also take into account the sampling interval of minimum channel bandwidth, therefore only consider UL SCS for TA adjustment accuracy requirement is not enough.
In addition, for BS TAE requirement, with increasing SCS and shorter CP length, if TAE requirement 65ns for MIMO transmission is still reused for 480KHz or 960KHz, then DL system performance might be impacted as TAE has exceeded more than 61% for 480KHz and more than 100% if MU for TAE requirement is included.
Table 1.  TAE requirement vs CP for different numerology
	u
	SCS
	CP[ns]
	data[ns]
	Sampling Rate [MHz]
	TAE requirement for MIMO

	2
	60
	1171.875
	32768
	245.76
	65ns

	3
	120
	585.9375
	16384
	491.52
	65ns

	4
	240
	292.96875
	8192
	983.04
	65ns

	5
	480
	146.484375
	4096
	1966.08
	65?

	6
	960
	73.2421875
	2048
	3932.16
	65?


Based on the above considerations, some text improvement has been proposed as following:
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4.2.x	Timing aspects
[bookmark: _Hlk54342350]During the study item timing aspects were evaluated with tothe 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 timesperiod 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 timesperiod should be evaluated and the final agreement for transient time period requirements shall be made during the work item. 

Guard period is also related to cell phase synchronization and transient period as for overlapping cells, cell synchronization error needs to be taken into account as it contributes to the possibility of BS-to-BS and UE-to-UE interference if guard period for DL-UL pattern is not configured appropriately. Due to smaller cell sizes in this frequency cellsrange compared to lower frequencies and therefore shorter propagation delays alleviate the possibility of such interference occuringis 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.

The existing PHY-layer specifications for UE timing advance are defined to be scalable with SCS, i.e. the updated granularity becomes more accurate when SCS increases. Similar behaviourconsideration has already been taken into  exists in when defining timing advance requirements in Rel-15. Overall, for 52.6-71GHz, 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 and aggregated adjustment rate during work item, taking into account the SCS and BW selection. It should be noted that SCS selection including SSB SCS and UL SCS. 
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