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1 Introduction
Beam switching delay was proposed in [1] for UE power consumption consideration when UE turn antenna panels. This beam switching delay actually means a lead time which the network should notify UE for the antenna switch in advance, it gives UE enough time to turn on the other antenna panel to operate the beam switch command. 
This paper gives analysis on the lead time for beam switch when UE need to switch the antenna panels.
2 Discussion

2.1 Lead time for Beam switching
In the last RAN4 meeting, there was discussion on beam switching delay based on [1], there is no clarification on the RAN1 spec, the detail switching scenario and the delay. So WF [2] is approved to have further study in RAN4 on the beam switching delay.
	WF on beam switching delay:
· Based on the potential problem raised in R4-1802378, RAN4 should study:

· The dependence of beam switching delay on UE antenna implementation

· The relation between beam switching delay and UE power consumption for different UE implementations 


As stated in [1], RAN4 are discussing the sphere coverage requirement for several meetings, to reach a better performance, the UE is highly possible with more than 1 antenna panel in the actual design consideration. Beam switching is possibly occurred across the antenna panels. In RAN4 RRM session, a common understanding that beam switching can be done within CP when discussing intra-frequency measurement with interruption. Discussion in RRM part focuses on the UE behavior on the beam switching. In the current RAN1 spec, the beam management is divided into UL and DL respectively, without UE beam correspondence capability, they are actually separate management procedures. After UE complete the DL and UL beam selection, UE will adjust the beam direction according to the measurement result and gNB command. Then beam switching delay relates to the DCI parsing and UE processing time(HW or SW). 
From UE implementation perspective, beam switching is different operation for different scenarios, it should be clarified before analysis on the delay details. If UE have more than one antenna module, beam switching can divided into 2 scenarios:

· Beam switching within 1 antenna panel
· Beam switching between antenna panels

For scenario 1, there is no need to define extra lead time because the antenna and RF chain don’t need to turn on/off and BB processing time will be reserved by UE processing capability, it means there is also a lead time for the switch, but normal processing time is enough for the switch. For scenario 2, after UE receives DCI with TCI state change, it needs to turn on the other antenna panel and operate the related SW or HW configuration, then extra lead time should be considered for the beam switch. Another thing need to clarify is that during the lead time mentioned in this paper, there is no transmission interruption, the service should sustain on the previous beam.
Considering that when UE switch antenna panel for beam switch, the direction and power for the new beam will change much, the UE may need other operations like the transmission on CSI-RS, the lead time for beam switch across antenna panels may differ which depends on the definition for the start and end point for the switch.
Observation 1: For the beam switch across the antenna panels, the lead time should be considered in RAN4 to assure the switch on/off delay to complete the switch operation.
2.2 RAN1 spec impact
For the lead time when the beam switch across antenna panels, RAN1 spec should have the mechanism to recognize that the CSI-RS comes from different panels. For the current RAN1 spec, there is group based RS report to distinguish whether UE needs to switch the beam, but it cannot indicate whether the beam comes from the same antenna panel. Considering of above mentioned, an LS should be sent to RAN1 that they are aware of this issue.
Proposal 1: If RAN4 have an agreement on the lead time for beam switching across antenna panels, an LS need to send to RAN1/2 to inform them.
3 Conclusion

In this contribution we discussed on the possible SCS combinations for CA, according to the analysis, we have the following observations and proposals:
Observation 1: For the beam switch across the antenna panels, the lead time should be considered in RAN4 to assure the switch on/off delay to complete the switch operation.
Proposal 1: If RAN4 have an agreement on the lead time for beam switching across antenna panels, an LS need to send to RAN1/2 to inform them.
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