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Introduction
In RAN4 #90bis meeting, a CR on UE timing adjustment for UE beam switching [1] was endorsed in [1]. In this contribution, we provide further discussion on the following issues for UE timing adjustment requirements.
· The value of timing threshold ∆T
· The value of timing accuracy Te1
· The interruption due to UE beam switching
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]When UE does not switch its beam, UE shall maintain the timing error between the UE and the reference timing within Te by legacy gradual timing adjustment. The legacy gradual timing adjustment requirements is defined based on the time drift due to frequency error and UE movements without considering the propagation changing. The time drift of the downlink timing due to frequency error and UE movements is gradually accumulated and will not exceed Tq per 200ms. Based on the legacy gradual timing adjustment, the timing error between the UE and the reference timing usually will not (Te+Tq).
However, UE beam switching could cause the propagation changing, e.g., switching between LOS channel and NLOS channel. The time drift of downlink timing due to propagations changing is instantaneous and unpredictable. In considering of frequency error, UE movements and propagations changing, the timing error between the UE and the reference timing may exceed (Te+Tq) per 200ms. If UE performs the legacy gradual timing adjustment, UE may not maintain the timing error within Te. For example, when the timing error exceeds (Te+2Tq), UE cannot maintain the timing error within Te for next 200ms by adjusting UE transmit timing under the limitation ‘maximum aggregate adjustment rate shall be Tq per 200ms’.
Proposal 1: It is suggested that the timing threshold ∆T used for one-step adjustment can be defined as Te+Tq.
The requirement on Te is defined to require UE shall be capable to maintain its transmission timing error within ±Te without UE beam switching. The requirement on Te1 is defined to require UE shall be capable to maintain its transmission timing within ±Te1 for UE beam switching. The transmission timing error requirements will impact the transmission performance. It is suggested that the value of Te1 is defined as same as Te. So, UE could achieve the same transmission performance no matter whether UE performs beam switching.
Proposal 2: It is suggested that the value of timing accuracy Te1 for beam switching can be same as Te.
When UE performs beam switching on two continuous slots, then UE may cause one symbol interruptions when the downlink timing change between old and new beam is greater than CP length. For UE autonomous beam switching due to UE Rx beam training, since it is up to UE to decide to apply new beam on which slot, the UE could avoid the interruption due to downlink timing change. For beam switching due to active TCI-state change, the requirements on slot where UE starts to apply new beam have been defined into TS38.133. There is no feasibility for UE autonomously deciding which slot to apply the new beam. When the downlink timing change exceeds CP length, there would be one symbol interruptions.
Proposal 3: For beam switching due to TCI-state change, an interruption of up to one symbol is allowed when the downlink timing change exceeds CP length.

Conclusions
This contribution provide analysis on some remaining issues of UE timing requirements for beam switch, and the followings are provided.
Proposal 1: It is suggested that the timing threshold ∆T used for one-step adjustment can be defined as Te+Tq.
Proposal 2: It is suggested that the value of timing accuracy Te1 for beam switching can be same as Te.
Proposal 3: For beam switching due to TCI-state change, an interruption of up to one symbol is allowed when the downlink timing change exceeds CP length.
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