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Introduction
In the RAN4#102-e meeting, the timing delay mitigation was discussed. The agreements and open issues were captured in [1]. In this contribution, we provide our further discussion on the remaining issues regarding timing delay mitigation.
[bookmark: OLE_LINK5]Discussion
In the last meeting, RAN4 discussed the number of timing error margins associated with TEGs:
	Issue 1-1-5 The number of timing error margins to be defined for each TEG type (Rx TEG, Tx TEG and RxTx TEG)? 
Agreements:
· RAN4 should finalize margins for RSTD and UE Rx-Tx measurement accuracy in Rel-16 before deciding on exact timing error margins for Rx, RxTx and Tx TEGs.
· The candidate values of timing error margins associated with UE/TRP Rx TEGs, Tx TEGs and RxTx TEGs will be defined in Perf part. 


In our understanding, the timing error margin depends on both baseband sample rate and RF impairment. The agreement [2] on the group delay calibration margin for RSTD measurement accuracy was duplicated as follows in Release-16 in FR1 and FR2: 

	Issue 2-1-1: Group delay calibration margin for RSTD measurement accuracy in FR1
Agreement:
· Group delay calibration margin for RSTD measurement accuracy in FR1:
	PRS BW (MHz)
	Margin (Tc)

	≥ 5
	TBD

	≥ 10
	TBD

	≥ 20
	[36]

	≥ 50
	[16]

	≥ 100
	[12]



Issue 2-1-2: Group delay calibration margin for RSTD measurement accuracy in FR2
Agreement:
· Group delay calibration margin for RSTD measurement accuracy in FR2
	PRS BW (MHz)
	Margin (Tc)

	≥ 20
	TBD

	≥ 50
	[32]

	≥ 100
	[16]

	≥ 200
	[12]





It can be observed that group delay calibration margin is related to bandwidth, and for the timing error from baseband, it is also related to bandwidth. Considering the impact of different bandwidths on TEG, we suggest the number of candidate Rx TEG can be 4 corresponding to 20MHz, 50MHz, 100MHz, 200MHz. In addition, we understand 4 Rx TEG margins also can represent different accuracy positioning needs.
As for the exact values of Rx TEG margins, according to RSTD accuracy requirement, the maximum total timing error including baseband sampling rate and group delay calibration error may up to about 150Tc for 24RBs for AWGN channel. Considering the goal of introducing TEG is to achieve higher accuracy positioning, we suggest the 4 candidate values of Rx timing error margins can be 20Tc, 48Tc, 80Tc, 128Tc. 20Tc can guarantee the higher accuracy positioning needs and 128Tc can guarantee the different UE implementation.
Proposal 1: Define 4 Rx TEG margin values in spec and the 4 candidate values of Rx timing error margins can be 20Tc, 48Tc, 80TC and 128Tc.  
Conclusion
In this contribution we provide our views on timing error mitigation mechanisms. Based on analysis following observations and proposals are present.
Proposal 1: Define 4 Rx TEG margin values in spec and the 4 candidate values of Rx timing error margins can be 20Tc, 48Tc, 80TC and 128Tc.  
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