[bookmark: _Hlk506802394]3GPPRAN4#89	R4-1815929
Spokane, USA, Nov 12th – 16th 

Title: 	Timing Adjustment on UE Beam Switch  
Source: 	Qualcomm Incorporated
Agenda item:	7.11.7 - Timing (38.133/36.133) [NR_newRAT-Core]
Document for:	Discussion

Introduction
RAN4 has previously discussed UE requirements on UL timing based on its measurements of DL timing. There are requirements on initial timing error, autonomous adjustment rates and values etc. One of the aspects that is missing in requirements is UL timing adjustment on beam switch.  
Background

In this contribution we continue discussion on the timing adjustment based on UE beam switching. We will need to distinguish between, UE beam switch and gNodeB beam switch. For gNodeB beam switch the assumption is that the network has some previous measurements from the UE on new beam. This would imply that the gNodeB would know the difference in timing between the old and new beams. The network should indicate this timing change to UE via a TA command along with or right after the beam switch command 
 Proposal 1: For a gNodeB beam switch the gNodeB to provide timing adjustment via a TA command. UE should not perform any autonomous adjustment. 
As part of beam management, the UE may switch its DL/UL beam. This could potentially cause a large timing jump. Since the UE is switching its beam autonomously and the network is not aware of it, the UE should correct the change in timing. Else there could a potentially large system impact depending on value of change in timing. Note that the UE should only correct this timing if it is above a certain threshold. For small changes in timing the network should be able to ensure that there is no impact. Also, the accuracy of timing estimation at UE would depend on the SNR. It is possible that at low SNR’s the timing estimation is not good enough and the UE may accidently apply a large, wrong correction. To avoid this scenario the UE should only correct timing up to a certain threshold, beyond which it is preferable for the UE to go into RACH again. 
Proposal 2: if UE detects that, upon beam switch, the DL reference timing has changed more than a threshold, UE should adjust its uplink timing up to a threshold upon beam switch. The values of thresholds are TBD.
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Conclusion

In this contribution, we provide our views on UL timing adjustment after a beam switch. 
Proposal 1: For a gNodeB beam switch the gNodeB to provide timing adjustment via a TA command. UE should not perform any autonomous adjustment. 
Proposal 2: if UE detects that, upon beam switch, the DL reference timing has changed more than a threshold, UE should adjust its uplink timing up to a threshold upon beam switch. The values of thresholds are TBD.
Proposal 2a: if the DL timing delay is more than the above threshold, UE can initiate a random access procedure to obtain accurate timing. 


