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1 	Introduction
In last RAN4 meeting, the issue of UE UL timing change due to Rx beam change was discussed without reaching conclusion. In this paper, we discuss this issue and provide our view. 
2 Discussion
In FR2, UE always receives signals via an Rx beam. If the Rx beam is changed, the propagation paths could be different, leading to changes in DL timing in reception. Since DL timing is the reference of UL timing, the UL timing should be changed correspondingly. 
The moment that UE has to switch its Rx beam for data reception can happen in at least the 2 following scenarios.
· Scenario 1: Network indicates a new TCI-state to UE for PDCCH/PDSCH decoding. Since different TCI-state implies a different Tx beam used by network, UE may have to switch to a corresponding Rx beam to optimize its DL link quality. As shown in Figure 1 below, the original Tx beam could be blocked, so that network chooses another Tx beam for DL signal transmission. The UE, who has the pre-knowledge of the best Rx beam for the new Tx beam from beam management, will switch its Rx beam accordingly. Note that whether UE really has to change its Rx beam is up to UE’s decision. UE can still use the same Rx beam for the new TCI-state if there is no better choice.
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[bookmark: _Ref959380]Figure 1. Scenario 1: UE Rx beam switching due to TCI-state for PDCCH/PDSCH changed 
· Scenario 2: UE may autonomously changes its Rx beam for better link quality. This could happens due to UE’s rotation or object blocking by the environment. As shown in Figure 2, UE may switch to a different Rx beam to receive data from the same Tx beam from BS. In this case, timing that UE will switch its Rx beam is completely unknown to network.
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[bookmark: _Ref962533]Figure 2. Scenario 2: autonomous UE Rx beam switch 

If the DL timing is delayed by  due to Rx beam switch, this means the DL propagation delay gets  longer. For a beam correspondence capable UE, the UL signal will likely propagate through the same path as DL. So the UL propagation delay gets  longer, too. 
It is obvious that when  is larger than UL CP, it will introduce inter-symbol interference in UL reception if UE remains the same UL timing. However, a timing change equaling CP length implies a change of 352m and 176m in propagation distance for UL SCS 60KHz and 120KHz. These distances are rather long and seem not typical in FR2. 
Assume UE does not adjust its UL timing at the 1st UL after timing changed. Consider perhaps a relatively more realistic case, e.g., a 100m change in delay path. Then the corresponding change in timing is 0.33us, which is roughly 28% and 56% of the CP length for UL SCS 60KHz and 120KHz. From our view, it may not lead to a big issue in gNB's UL reception, although this still needs to be confirmed by network vendors.
[bookmark: _Ref986140]Observation 1: A 100m change in propagation delay will lead to the UL receive timing change around 28% and 56% of the CP length for UL SCS 60KHz and 120KHz, if UE does not adjust its UL timing.

	SCS (KHz)
	60　
	120

	CP length (us)
	1.175
	0.5875

	Difference in distance (m) for timing change = CP length 
	352.5
	176.25

	Difference in time (us) for distance change = 100m 
	0.33



[bookmark: _GoBack]If it is confirmed that a sudden UL timing change in FR2 is no larger than half UL CP and does not lead to BS decoding error, then we can allow UE to adjust its UL timing following the requirement of adjustment rate defined in Section 7.1.2 of TS38.133. 
[bookmark: _Ref986144]Proposal 1: If it is confirmed that a sudden UL timing change in FR2 is no larger than half UL CP and it does not lead to BS decoding error, UE can follow the requirement of adjustment rate defined in Section 7.1.2 of TS38.133 to adjust its UL timing following. 

3 Summary
In this paper, we discuss the issue of UE UL timing change due to Rx beam change. We have the following observation and proposal:
Observation 1: A 100m change in propagation delay will lead to the UL receive timing change around 28% and 56% of the CP length for UL SCS 60KHz and 120KHz, if UE does not adjust its UL timing.
Proposal 1: If it is confirmed that a sudden UL timing change in FR2 is no larger than half UL CP and it does not lead to BS decoding error, UE can follow the requirement of adjustment rate defined in Section 7.1.2 of TS38.133 to adjust its UL timing following.
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