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Introduction
The beam switching scenarios and requirements have been discussed in RAN4 for the past two meetings. In the last meeting, the way forward was approved [1] and the issues related the beam switch were quite open. An LS [2] was sent to RAN1 on beam switching requirements as a progress and RAN4 will further study these issues. In this contribution, we share our views on beam switch scenarios and requirements.
Discussion
UE Beam switch time 
In TR 38.817-2, there are three different beam forming implementations defined.
· Digital beam switching
· Analogue beam switching
· Hybrid beam switching
For the digital beam switching, the beam switching time can be ignored and in this case the change in the baseband software can be really fast. For the analogue beam switching, the beam switching time will depend on the reaction time of analogue devices. As for the hybrid beam forming, it will also mainly depend on the worst case of the switching time to the analogue devices. Considering above, it was concluded that the worst-case beam switching time is estimated as 100ns in FR2. 
For the previous meeting, another factor is presented for discussion, i.e. inter-panel or intra-panel case. In FR2, with the assumption of only one panel considered, the switching time will mainly focus on the reaction time of analogue/switched phase shift. However, with different panels considered during the beam switching, the switching between different panels may add to the total beam switching time.
Rx-Tx and Tx-Rx Beam switching requirements
In the last meeting, there were following progress [1] on the Rx-Tx and Tx-Rx beam switching requirements:
· For NR operation in the 52.6 – 71 GHz range, the Rx-Tx and Tx-Rx transition time shall reuse the FR2 value of 13792 Tc. (7.015 usec) for 120 kHz SCS
· FFS for Rx-Tx and Tx-Rx transition time for 480/960 kHz SCS
From the WF above, it was agreed to adopt 7.015 usec as the Tx-Rx and Rx- Tx beam switching time for 120kHz. However, for 480/960 kHz SCS, the transition time would be FFS. In our understanding, the beam switching time is SCS independent. The beam switching time is mainly focus on the reaction time of the analogue devices (phase shifter or panel switch), which is independent with the numerology. Our tendency is to define the beam switching time independent of SCS.
[bookmark: _Hlk78640148]Observation 1: Beam switching is mainly due to the switch the analogy devices, and the beam switching time should be irrelevant of SCS.
Proposal 1: Beam switching time should be defined the same for all SCS.
It was also proposed to optimize the Tx-Rx and Rx-Tx beam switching to [3-5] us for 480/960 kHz SCS in the last meeting. The intention is for higher SCS, the switching time defined in FR2 is relatively long and it would cause serious performance degradation. If it is identified the system performance does degrade a lot, then we propose to introduce the UE capability for beam switching. For FR2, the beam switching was defined as 7us for Tx-Rx and Rx-Tx. We would like to keep it as it is. For B52.6G, with higher SCS introduced, we can optimise the switching time to smaller values as different UE capabilities.
Proposal 2: Introduce Beam switching capability considering different beam switching implementations.
· TX ON-ON and TX ON-OFF transient period
· Re-use UE transient time from current FR2 for 120 kHz SCS
· FFS on UE transient time for 480/960 kHz SCS
As for On-On and On-Off transient period, the consuming time is mainly for the adjustment of the analogue component involved. For transient period, still, we think this requirement should be defined independent of SCS. If the current architecture in FR2 is reused for 52.6~71 GHz, we propose to reuse the transient period in FR2.
Proposal 3: Reuse the transient period in FR2 for B52.6GHz.
· Minimum duration between beam switches
· Further discussion is needed to close on the following aspects:
· Definition of beam switch scenario(s) related to this proposed requirement
· Whether a requirement on the minimum duration between beam switches is needed
· If the requirement is needed, then how to decide the value
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 4: No need to specify the minimum duration between beam switches in RAN4.
Conclusion
This contribution discusses beam switch scenarios and requirements for B52.6GHz. The following observations and proposals are made:
Observation 1: Beam switching is mainly due to the switch the analogy devices, and the beam switching time should be irrelevant of SCS.
Proposal 1: Beam switching time should be defined the same for all SCS.
Proposal 2: Introduce Beam switching capability considering different beam switching implementations.
Proposal 3: Reuse the transient period in FR2 for B52.6GHz.
Proposal 4: No need to specify the minimum duration between beam switches in RAN4.
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