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Background
The discussions within RAN4 regarding new requirements has involved the study of beam switching.  The need for the requirement is still under discussion [1,2,3] and has been shown through several contributions there is no need.  Since the worst case beam switch delay is significantly less than the length of a CP no performance impact can be seen.  

As part of the WF [1], the draft text provided does not consider or address the issues of the modulation power variations presented in [2].  It is also documented that a perfectly modulated signal is to be considered and then compared to the actual power envelope, this may prove to be difficult to define a perfectly modulated signal.  Considerations of where the envelope defined for example in base band, at a virtual antenna port, or in the RF domain.  Additionally, to obtain the actual power envelope each direction can be a challenge for most implements this is only a few samples will be transmitting during this switch period.  

It is not clear that other RF effects that could impact the envelope that should also be considered.  Since beam switch time is suggested to be in the 100s of nano seconds other short term RF impacts such as nonlinearity effects may make a difference over this small time scale.  This large difference could give a false negative of failing the requirement.  
Furthermore, the formulation as stated in [1] does not capture whether the switching shall be met at the correct absolute time in respect to the transmit timing or a relative time.  At the time of this time interval the beam should be within the EIRP accuracy set towards the correct direction.

Supposedly this requirement will not apply for requirements that do not require a well defined beam for example TX MMSE beamforming in a multipath channel.  As such, considerations of where the beam switching text should be placed in the TR structure should be considered.

Summary
Based upon online comments it was suggested and agreed by all companies to capture the work done by RAN4 for beam switching in TR 38.xxx irrespective of the decision to create a core specification.  
Proposal

It is proposed that the attached text proposal is included in TR 38.xxx.
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TEXT PROPOSAL:
8.2
Radiated transmit power

Detailed structure of the subclause is TBD.

8.2.1
OTA Beam Switch Time
The beam switch time is the time period during which the beam peak direction is changing from the direction A to the direction B or vice versa.  The illustration below shows the ideal scenario in which the direction of A to direction B.  
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However in reality the mean switching would need to consider modulation power variation, illustrated in the figure below.
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Beam switching definition arises a problem that although the beam switching duration can be specified the variation in power can cause a false failing of the requirement.  

Studies had also been performed to understand the performance impact, results showed that if beam switch delay fell within the CP length then little to no impact was made on the overall link.  
Discussions of complexity of the requirement description and the testability aspects of the requirement had also been discussed. One approach for the requirement description was to describe the beam switch time of the signal envelope. In the following table the number of samples contained within a 100nsec switching time for different SCS. The number of samples is small then power levels could depend as much on the modulation envelope of the signal itself as the beam switching.
	SCS
	Example bandwidth
	Example sampling rate
	Samples of signal during 100nsec switching time

	15 khz
	10MHz
	15.36MHz
	1.5

	30 khz
	10MHz
	15.36MHz
	1.5

	60 khz
	20MHz
	20.48MHz
	2

	120 khz
	50MHz
	61.44MHz
	6

	240 khz
	100MHz
	122.88MHz
	12


Table 8.2.1-1: Number of samples during a 100nsec switching time for several example sampling rates
*********************End of change*****************
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