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Introduction
In RAN4 #84 meeting, a WF on the new BS beam steering speed requirement was approved [1], where it pointed out the agreements, open issues and questions as follows:
	Agreement( general)
· Testability doesn’t impact the decision whether this requirement is introduced in core spec or not. (already agreed in R4-1706158)
· RAN4 agrees to work to create a description for the potential requirement. (already agreed in R4-1706158)
· RAN4 agrees the switching time must be less than some value (it doesn’t mean RAN4 automatically to introduce the requirement)
· It is agreed RAN4 to encourage to solve remaining open issues shown in the following slides.
Agreement (the value)
· Taking into account NR OFDM symbol design, beam switching time of direction A to B shall be at least less than CP length
· CP length depends on SCS.
· The difference of  direction A and B should be the same with the maximum direction gap which BS can steer.
· Encouraged companies provide the simulation results of the relation between beam switching time (0 ~ CP length) and performance degradation (100% is assumed for no delay) for each DL CH in RAN4 NR#3 meeting in Nagoya and RAN4#84bis in Dubrovnik. Based on the results, RAN4 will further clarify the required beam switching time smaller than CP length.
· FFS how beam switching and the time requirement should be defined in requirement text 
Agreement (on Work Plan)
	RAN4(month) 
	Core spec drafting 
	Beam switching time 
	Metric to be used 
	Testing feasibility 

	#84(Aug.) 
	This WF. 

	NR#3(Sep.) 
	(Provide draft) 
	Provide results 
	Agree some options, summarize Pros/Cons 
	Provide candidate testing method 

	#84bis(Oct.) 
	Update draft 
	Provide results 
	Continue and agree the metric 
	Continue and summarize the options 

	NR#4(Oct.-Nov.) 
	Agree the potential spec description other than value and metric 
	Provide results and 
decide the value 
	Agree the metric 
	Continue 

	#85(Nov.) 
	Agree the TP for TR 
	- 
	- 
	Clarify the test ability on each 

	NR #4(Jan.) 
	
	
	
	Decide possible test method(s) 

	#86(Feb.) 
	
	
	
	Provide draft spec 

	#86bis(Apr.) 
	
	
	
	Provide draft spec and conclude test feasibility 

	#87(May) 
	
	
	
	Agree the TP for TR 





In this contribution, we will further discuss these open issues and give our proposal. 
Discussion
In this section, we will discuss the start and end point of beam switching considering location of FFT window
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]The FFT window is used to achieve the data start and end points for FFT processing shown in figure 1 and figure2. In Figure 1, the two FFT windows are denoted with the dotted boxes for both OFDM symbols. In this case the FFT window fit the OFDM symbol well, i.e. no CP length is occupied. Assuming the BS is going to switch beam direction between the 1st and the 2nd OFDM symbol, if the start of beam switch is within FFT window of the lst OFDM, the beam EIRP degradation during the progress will affect the demodulation performance of the lst OFDM symbol for users located in the beam1 peak direction. Hence, the start time needs to be outside of any OFDM symbol duration. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK49]Observation 1: The start time of beam switching needs to be outside of any OFDM symbol duration.



Figure 1 start of beam switch (with FFT window advance)

[bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37]In Figure 2, the FFT window is a bit ahead of the OFDM symbol, i.e. some of the CP length is occupied. In this case, if the end of beam switch is within FFT window, the beam EIRP degradation in the overlapped period will affect the demodulation performance of the lst +1 OFDM symbol for users located in the beam 2 peak direction. Hence, the end of the beam switching should be outside of FFT window considering the FFT window advance. 



Figure 2 end of beam switching (without FFT window advance)
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]Observation 2: the end of the beam switching should be outside of FFT window considering the FFT window advance.
Based on above analysis, this requirement could be defined based on following rules:
1. [bookmark: OLE_LINK47][bookmark: OLE_LINK48]The beam switching start time should be after the beginning of the CP. 
2. The beam switching end time should be within (1-X %)*CP. 
  
where the value X% denotes the occupied CP length due to FFT window advance. 
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Proposal: The beam switching time requirement could be defined based on the following rules:
1.  The beam switching start time should be after the beginning of the CP. 
2. The beam switching end time should be within (1-X %)*CP. 
  where the value X% denotes the occupied CP length due to FFT window advance.
 



Conclusion
In this contribution, we have following observations and proposal:
Observation 1: The start time of beam switching needs to be outside of any OFDM symbol duration.
Observation 2: the end of the beam switching should be outside of FFT window considering the FFT window advance. Proposal: The beam switching time requirement could be defined based on the following rules:
1.  The beam switching start time should be after the beginning of the CP. 
1.  The beam switching end time should be within (1-X %)*CP. 
  where the value X% denotes the occupied CP length due to FFT window advance.
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