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1. Introduction
During last June RAN4 ad-hoc meeting held in Qingdao potential new NR BS requirements were further discussed. Way forward on Beam fluctuation and Beam switching speed was agreed in [1].
Following agreements are capture in [1] for Beam switching speed (some of the agreements were agreed earlier):

· If requirement description becomes agreed, RAN4 introduces the requirement in core spec.
· This aspect will be an issue for the BS which has analog beam forming functionality. (No issue for Digital BF only BS)
· This is RF requirement, not for BB nor RRM requirement. (As already mentioned in previous agreement)
· Open issues;
· Assumed beam switching scenario
· How much speed is needed to track single UE with high speed mobility
· To change the beam direction for different UEs between a certain time units. E.g. frame to frame, sub-frame to sub-frame, OFDM symbol to OFDM symbol, or other time unit, is required to avoid data loss.
· Consider the switching speed capability of various implementations (analog steering, beam switching etc..) and compare to the switching scenario requirement.
· Feasibility of OTA testing of this requirement should be studied further.
· Applicability of the requirement is FFS. (e.g., BS power class, Analog or Digital BF etc.) 
· Even if feasibility is not identified by November, RAN4 would consider whether to introduce the requirement in core spec only (without testing) or not.
In this contribution, we discuss further some aspects of beam switching speed potential requirement.
2. Discussion
From data transmission point of view in the nominal scheduler operation, scheduler is operating on a per slot basis.  For a given UE, it would at least span multiple slots to make the next beam change decision.  On the other hand, the adjacent slots may be assigned to different users, as a result, from gNB point of view, beam switching can occur every slot in order to serve different users. Taking into account that one slot consist of 7 or 14 symbols depends on slot configurations beam switching delay symbols should not cause the problems in data transmission.

Observation 1: Beam switching delay should not cause the problem in data transmission scheduled per slot.
From reference signal point of views this should be possible to change the beam from one symbol to another.  

In this context, we should analyse the occupation of Cyclic Prefix (CP) during beam switching. CP is used to overcome inter-symbol interference due to delay spread.  If a significant portion of CP is occupied in beam switching, the ISI may not be properly mitigated. For example, for normal CP length we have:
· 120 kHz SCS: 0.59µs of CP duration
· 240 kHz SCS: 0.29µs of CP duration
In the [2] we can find that typical RF switching time is in the 10s ns for GaAs switches and 100s ns for PIN diode switches. Comparing this switching time to CP duration we see that this is marginal occupation time especially for GaAs switches. 
Observation 2: The occupation of CP by beam switching is not significant especially when GaAs switches are used
3. Conclusion

In this contribution, we discussed further some issues related to beam switching speed. We have made following observations:
Observation 1: Beam switching delay should not cause the problem in data transmission scheduled per slot.
Observation 2: The occupation of CP by beam switching is not significant especially when GaAs switches are used
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