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Introduction
The beam switching requirements have been discussed for three meetings. Still, in the last meeting, we didn’t come to a consensus on UE beam switching time, minimum duration between beam switches and on-on transient period for FR2-2 [1]. In this contribution, we further discuss these issues for FR2-2.
Discussion
Beam direction only switching time
For beam switching time, these proposals were discussed in the last meeting:
· Proposal 1:  60 GHz UE requires 200 nsec for beam direction-only switching for all SCS. Direction-only switching time is a baseline assumption and not a TS requirement.
· Proposal 2: UE Beam direction-only switching time baseline assumption should be defined the same for all SCS. 
· Proposal 3: 50 nsec as a baseline assumption.
From our perspective, although beam switching time is not a RAN4 requirement, but RAN1 needs to consider this value in physical layer requirements. As a baseline assumption, we tend to agree with 200ns UE beam switching time. In FR2-2, although not entirely the same with FR2-1, trying to utilize the original hardware implementation is a starting point. In this sense, we tend to reuse the baseline assumption 200ns as FR2-1. In FR2-1, this value is rated as 200ns for the reaction time of analogue phase shifters. The hardware response time is irrelevant of SCS. Therefore, we propose to adopt 200ns as the baseline assumption of UE beam switching time for all SCS.
For proposal 3, 50ns is too stringent for UE. In the BS side, we agreed to utilize 59ns as the beam switching time. The value is even smaller compared to BS beam switching time, which is not reasonable. Also, adopting this 50ns as UE beam switching requires a lot of optimization on the RF devices for chip vendors. In this way, we do not agree 50ns as UE beam switching time.
Proposal 1. Adopt 200ns for UE beam switching time for all SCS in FR2-2.

Minimum duration between beam switches. Beam switches can be direction only or TX/RX switches.
As for the minimum duration, we have the following options. In the last meeting, we only agreed not to specify the minimum duration in the TS. Option 1 and Option 3 need further study in this meeting. 
· Option 1: Agree to inform RAN1 4.5 usec is the minimum for FR2-2. Do not specify in RAN4 TS.
· Option 2: Agree to inform RAN1 4.5 usec is the minimum for FR2-2 and specify in RAN4 TS.
· Option 3: No need to inform RAN1 or specify in RAN4 TS.
The minimum duration between beam switches applies to the beam direction only and Tx/Rx switches. However, beam direction switch takes much less time than Tx/Rx switches, and these two switches are not in the same measurable scale. Applying the same value as minimum duration for these two cases is not reasonable for us.
In RAN1’s LS on beam switching requirement, no minimum duration between beam switching is required. The intention of introducing this requirement is to avoid the swift beam switch, that is, beam switch is not completed then comes another command of beam switch. However, the minimum duration between two consecutive beam switch relates to the interval of beam switching commands, which depends on the network scheduling. RAN4 should not define such a requirement to restrict the minimum duration between two consecutive beam switches.
Proposal 2: No need to define minimum duration between beam switches.

480 and 960 SCS ON/ON transient period
For the on-on transient period, the following four options were presented as follows:
o	Proposal 1: Make UE TX ON-ON transients a UE capability where UE TX ON-ON transient time ≤ TDD ON/OFF and OFF/ON transient time.
o	Proposal 2: Introduce an improved ON/ON transient period for 480 and 960 kHz SCS.
o	Proposal 3: Consider {3, 2, 1} uS ON/ON transient period with capability.
o	Proposal 4: Separate UE transients for transmit TDD ON/OFF and OFF/ON and for continuous ON-power transmissions. 
In our perspective, we tend to support the optimised on-on transient period for 480kHz and 960kHz SCS. In FR1, there is transient period capability introduced for continuous ON-power transmissions. The transient period can be optimised down to 2us in FR1. Comparably, we believe there is plenty room for the optimization of on-on transient period for FR2-2. Also, with newly introduced SCS 480kHz and 960kHz, the reduced transient period capability can bring the performance benefit compared to 5us transient period. In a summary, we suggest to study the optional UE transient period capability for FR2-2. More evaluation is needed for the specific values for the reduced transient period.
Proposal 3: To study the optional UE transient period capability with smaller values than 5us for FR2-2.
 Conclusion
[bookmark: _GoBack]This contribution further discusses UE beam switching time, minimum duration for beam switches and on-on transient period for FR2-2. The following proposals are made:
Proposal 1. Adopt 200ns for UE beam switching time for all SCS in FR2-2.
Proposal 2: No need to define minimum duration between beam switches.
Proposal 3: To study the optional UE transient period capability with smaller values than 5us for FR2-2.
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