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Background
During RAN#100-e meeting, WF [1] on FR2 HST demodulation was approved. In this contribution, we share our views about PUSCH with UL timing adjustment requirements for FR2 HST.
Discussion
Test Parameters for timing offset
	· Test Parameters for timing offset
· Option 1: Use A= 1.25 us, Δω = 1.04s-1 corresponding to 120KHz SCS for HST FR2 UL timing adjustment requirements
· Other options are not preluded 
· FFS on whether the large propagation delay will be considered for UL timing adjustment requirement, the output of RRM/deployment discussion can be considered and revised UL TA channel model if needed.
· Test different between moving UE and stationary UE
· Δt-(TA-31)x16*8Tc as baseline, the output of RRM/deployment discussion on timing alignment can be considered



As per TS 38.104, the timing difference between moving UE and stationary UE can be derived from the following formula.


For HST FR1 requirements, the variable ‘A’ is selected as about 2 times of CP to make the timing difference between moving UE and stationary UE within a CP. For HST FR2, there is maximum about 4 times of CP timing jump for HST FR2, mainly in Uni-directional deployment, the value used in HST FR1 is not applicable. For Option 2, the maximum value of variable ‘A’ can be increased, however, the transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated.
For the current channel model for the UL timing case, the transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated.
In RRM session, how to address the uplink timing issues is still under discussion. 
	Uplink timing 
· RAN4 will further study the below options to address uplink timing issues
· Option 1: One shot UE autonomous large uplink timing adjustment
· Option 2: Other implementation/deployment based solution 



We propose to discuss this issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, the channel model for the UL timing case should be changed to involve the timing jump. For example, we propose to use the following channel model to verify the correctly UE behaviour under about 4 times of CP timing jump.


[image: ]
Figure 2.1-1 Proposed channel model for UL timing
Discuss timing jump issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, the channel model for the UL timing case should be changed to involve the timing jump, e.g.:


Simulations
[bookmark: _Hlk78819859]Here we provide the updated simulation results for FR2 HST PUSCH with UL timing adjustment for alignment.
Table 3-1 Ideal simulation results for FR2 HST PUSCH with UL timing adjustment
	Case number
	CBW(MHz)
	DMRS
	SNR (dB)

	1
	50
	1
	6.56

	2
	200
	1
	6.40

	3
	50
	1+1
	6.41

	4
	200
	1+1
	6.40

	5
	50
	1+1+1
	6.43

	6
	200
	1+1+1
	6.40
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Table 3-1 Ideal simulation results for FR2 HST PUSCH with UL timing adjustment
Proposals
In this contribution, we discuss on PUSCH with UL timing adjustment requirements for FR2 HST. Our observations and proposals are:
1. For the current channel model for the UL timing case, the transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated.
1. [bookmark: _GoBack]Discuss timing jump issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, the channel model for the UL timing case should be changed to involve the timing jump, e.g.:
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