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Introduction
In the RAN4#103-e meeting, the performance requirements on timing delay error mitigation were 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 candidate timing error margins for Rx TEGs, Tx TEGs and RxTx TEGs:
	Issue 2-1-1 The candidate timing error margins for Rx TEGs
Agreements:
· Candidate timing error margins: 
· 0Tc, 2 Tc, 4 Tc, 6 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56Tc, 64 Tc, 72 Tc, 80 Tc.
· FFS: The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Issue 2-1-2 The candidate timing error margins for Tx TEGs
Agreements:
· Use the same candidate timing error margins as Rx TEG.
Issue 2-1-3 The candidate timing error margins for RxTx TEGs
Candidate options:
· Option 1: 
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
· Option 2: 
· Use the same candidate values as Rx TEG.


For the candidate timing error margins for RxTx TEGs, we understand that RxTx TEG need to consider both Rx timing error and Tx timing error. Therefore, the range of the candidate timing error margin shall be wider. In addition, according to the group delay calibration margin in Table 1, the timing error difference between two measurements can be up to 160Tc (80Tc*2) when the minimum of PRS bandwidth and SRS bandwidth is 10MHz without considering the frequency drift margin. So for the candidate timing error margins for RxTx TEGs, we support Option 1.
Table 1: Group delay calibration margin for Rx-Tx measurement accuracy in FR1

	Min(PRS BW, SRS BW) (MHz)
	Margin (Tc)

	≥ 5
	TBD

	≥ 10
	[80]

	≥ 20
	[56]

	≥ 50
	[24]

	≥ 100
	[24]


Proposal 1: For the candidate timing error margins for RxTx TEGs, we support Option 1, i.e., 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
Another issue is related to accuracy requirements needed to be defined related to TEG. The details were captured as follows:

	Issue 2-1-6 Accuracy requirements needed to be defined related to TEG?
Agreements:
· Define absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG.
· When defining the absolute accuracy requirements of RSTD, the simulation results of RSTD in R16 can be reused.
· Discuss whether to define relative UE Rx-Tx accuracy requirements with timing error for the case where two measurements are in same RxTx TEG.
Issue 2-1-7 Measurement reporting condition for RSTD/UE Rx-Tx measurement?
Candidate options for open discussion:
· Proposal 1: 
· The UE capable of Rx TEG, shall report ∆RSTD defined in clause 10.1.23.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two RSTD measurements (RSTD1 and RSTD2) for deriving ∆RSTD is below X Tc; X is TBD. Otherwise, the UE does not report the measurement.
· The UE capable of RxTx TEG, shall report ∆TUE Rx-Tx defined in clause 10.1.25.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two UE Rx-Tx time difference measurements (TUE Rx-Tx1 - TUE Rx-Tx2) for deriving ∆TUE Rx-Tx is below X Tc; X is TBD. Otherwise, the UE does not report the measurement.
Issue 2-1-8 Test cases needed to be defined related to TEG?
Agreements:
· Define test cases for RSTD measurement accuracy requirements related to TEGs
· [bookmark: _Hlk106811355]FFS: whether to define test case for UE Rx-Tx time difference measurement accuracy requirements related to TEGs. 
· FFS: For the test case of RSTD and UE Rx-Tx measurement accuracy requirements related to TEG, the current test configurations in TS 38.133 clause A.6.7.13.1/ A.7.7.10.1 and clause A.6.7.15.1/ A.7.7.12.1 can be reused except that UE shall use the same TEG to perform the measurement on both cells.


In the last meeting, the question whether to define relative UE Rx-Tx accuracy requirements was discussed. In our view, when the two measurements are in the same UE Rx-Tx TEG, the relative UE Rx-Tx accuracy requirements can be further tightened. So we suggest to define the relative Rx-Tx accuracy requirement when the two measurements are in the same UE Rx-Tx TEG. Similarly, the test case for UE Rx-Tx time difference measurement accuracy requirements related to TEGs also need to be defined.
Proposal 2: Define the relative Rx-Tx accuracy requirement when the two measurements are in the same UE Rx-Tx TEG.
Proposal 3: Define the test case for UE Rx-Tx time difference measurement accuracy requirements related to TEGs.
In the existing spec, the relative Rx-Tx accuracy requirement has not been defined. In Release 16, when discussing the relative PRS-RSRP accuracy requirements, the following rule was used [2]:
	The relative RSRP accuracy should be (RSRP95 – RSRP05), which was agreed in R4#98bis-e.


In our understanding, the error from baseband of the relative Rx-Tx accuracy can follow the same rule:
The error from baseband of relative UE Rx-Tx time difference accuracy should be (95%-ile of UE Rx errors – 5%-ile of UE Rx errors).
Proposal 4: For the error from baseband of relative UE Rx-Tx time difference accuracy, the result of (95%-ile of UE Rx errors – 5%-ile of UE Rx errors) can be used.
[bookmark: _Hlk106811035]Apart from the error from baseband, the RF margin including group delay calibration margin and frequency drift margin should be considered when defining the relative Rx-Tx accuracy requirement. Due to that the timing error margin can cover both group delay calibration margin and frequency drift margin, the relative Rx-Tx accuracy can be defined as the sum of the error from baseband and the timing error margin.
Proposal 5: The relative Rx-Tx accuracy can be defined as the sum of the error from baseband and the timing error margin.
Conclusion
In this contribution we provide our views on timing error mitigation mechanisms. Based on analysis following observations and proposals are present.
Proposal 1: For the candidate timing error margins for RxTx TEGs, we support Option 1, i.e., 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
Proposal 2: Define the relative Rx-Tx accuracy requirement when the two measurements are in the same UE Rx-Tx TEG.
Proposal 3: Define the test case for UE Rx-Tx time difference measurement accuracy requirements related to TEGs.
Proposal 4: For the error from baseband of relative UE Rx-Tx time difference accuracy, the result of (95%-ile of UE Rx errors – 5%-ile of UE Rx errors) can be used.
Proposal 5: The relative Rx-Tx accuracy can be defined as the sum of the error from baseband and the timing error margin.
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