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1 Introduction
In RAN4#102-e meeting, the core part of R17 ePOS WI has been completed. And according to the timeline, the performance part will start from RAN4#103e meeting. In this contribution, we provide the general discussion on the performance part related to UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation and give our proposals. 
2 Discussion
2.1 Timing error margins
In last meeting, the framework of Rx/RxTx TEG was agreed and in our companion paper the Tx TEG framework is discussed which is similar as Rx/RxTx TEG. In this part, we discuss the timing error margins for Rx TEG, RxTx TEG and Tx TEG according to the agreements in last meeting. 
There are the following issues needed to be discussed: 
· How many candidate timing error margin to be defined for Rx/RxTx/Tx TEG and the exact value?
· Whether to define the same candidate values for Rx TEG, RxTx TEG and Tx TEG?
· Whether the reported value for Rx TEG, RxTx TEG and Tx TEG can be different?
· Whether UE can report different value at different times? Or the value needs to be reported only once?
Firstly for the timing error margin margin values, it was agreed that the TEG grouping is up to implementation, but generally UE/TRP will group the measurements/resources which has the similar timing error to improve the accuracy requirement. So we think the timing error difference between the measurements/resources within the same TEG should be quite small. 
In R16 positioning, the timing error was considered in the accuracy requirements as RF margin. For RSTD, subject to PRS bandwidth, the smallest timing error 12Tc for FR1 and FR2, and the largest value is more than 36Tc for FR1 and more than 32Tc for FR2. For UE Rx-Tx time difference, subject to PRS bandwidth, the smallest timing error 24Tc for FR1 and 20Tc for FR2, and the largest value is more than 80Tc for FR1 and 76Tc for FR2. Based on the definition in R16, the RF margin for RSTD is mainly considering the timing error difference between the measurement of reference cell and neighbor cell and the value can be the baseline for the TEG margin that we are going to define. In this sense, we think four candidates timing error margins are enough and the largest value is no more than 30Tc. And we think these value can be applied for Rx TEG and Tx TEG. For RxTx TEG, more studies are needed. 
Proposal 1: Define 4 candidate values for the timing error margin which is within [0, X] and X is no larger than 30 Tc. And these values can be applied for both Rx TEG and Tx TEG. 
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]For the reporting of the timing error margin, since the reporting of Rx TEG, RxTx TEG and Tx TEG is independent, there is no need to restrict the values to be the same. And considering the possible timing error change over time, different values can be reported at different times for Rx TEG, RxTx TEG or Tx TEG. 
Proposal 2: The timing error margin report for Rx TEG, RxTx TEG and Tx TEG is independent, and the reported value can be different. 
Proposal 3: For the timing error margin report for Rx TEG, RxTx TEG or Tx TEG, different values can be reported at different times. 
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The introduction of TEG framework is to improve the accuracy requirements for timing measurement. But since UE/TRP doesn’t know the absolute timing error and only timing error difference between  measurement/resources will be defined according to the TEG framework, the accuracy requirements can be improved by differential method which can mitigate the impact of the timing error. So the accuracy requirements will be defined in RAN4 when the measurements of reference cell and target cell are within the same Rx TEG. 
Based on the understanding above, for RSTD measurement, the absolute accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG need to be defined. And for UE Rx-Tx time difference measurement, the relative accuracy requirements when the two measurements are within the same Rx TEG need to be defined. 
When defining the absolute accuracy requirements of RSTD and the relative accuracy requirements of UE Rx-Tx time difference, similar as that in R16, simulation accuracy and RF margin need to be considered. And we think the simulation results of RSTD in R16 can be reused and the timing error margin should be based on the different values as discussed in section 2.1 above. 
Proposal 4: Absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG need to be defined. 
Proposal 5: Relative UE/gNB Rx-Tx time difference measurement accuracy requirements when the two measurements are within the same Rx TEG need to be defined. 
Proposal 6: When defining the absolute accuracy requirements of RSTD and the relative accuracy requirements of UE Rx-Tx time difference, the simulation results of RSTD in R16 can be reused. 
2.2 Test cases
After defining the measurement requirements and accuracy requirements related to TEG, the corresponding test cases also need to be defined in performance part. In this part, we give our views on the identified test case list. 
For the measurement period requirements related to TEG, based on the discussion in our companion paper [2], a new scaling factor is introduced for the measurement requirements with TEG. But it is dependent on the UE capability of measuring the same PRS resources with different Rx TEGs. And the test can be included in the current test cases of RSTD and UE Rx-Tx time difference measurement. So there is no need to define additional test cases for the measurement period requirements related to TEG. But for the measurement accuracy requirements if defined, additional test cases are needed for RSTD and UE Rx-Tx time difference measurement. 
Proposal 7: The following test cases are needed for the RSTD and UE Rx-Tx time difference measurement accuracy requirements related Rx TEG: 
· TC for RSTD measurement accuracy requirements related to TEGs
· TC for UE Rx-Tx time difference measurement accuracy requirements related to TEGs
For  the test case of RSTD measurement accuracy requirements, we think the current test configurations in TS  38.133 clause A.6.7.13.1 and A.7.7.10.1 can be reused except that UE shall use the same TEG to perform the measurement on both cell 1 and cell 2. And there is no need to define the test case when the reference cell and neighbour cell are on the different positioning frequency layers. 
For the test case of UE Rx-Tx time difference accuracy requirements, the test configurations in TS  38.133 clause A.6.7.15.1 and A.7.7.12.1 can be also reused except that UE shall use the same TEG to perform the measurement on both cell 1 and cell 2, and the relative measurement between cell1 and cell2 should meet the accuracy requirements as discussed in section 2.2 above. 
Proposal 8: 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. 
3 Summary
In this paper, we discuss the performance requirements related to UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation and the following proposals are given: 
Proposal 1: Define 4 candidate values for the timing error margin which is within [0, X] and X is no larger than 30 Tc. And these values can be applied for both Rx TEG and Tx TEG. 
Proposal 2: The timing error margin report for Rx TEG, RxTx TEG and Tx TEG is independent, and the reported value can be different. 
Proposal 3: For the timing error margin report for Rx TEG, RxTx TEG or Tx TEG, different values can be reported at different times. 
Proposal 4: Absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG need to be defined. 
Proposal 5: Relative UE/gNB Rx-Tx time difference measurement accuracy requirements when the two measurements are within the same Rx TEG need to be defined. 
Proposal 6: When defining the absolute accuracy requirements of RSTD and the relative accuracy requirements of UE Rx-Tx time difference, the simulation results of RSTD in R16 can be reused. 
Proposal 7: The following test cases are needed for the RSTD and UE Rx-Tx time difference measurement accuracy requirements related Rx TEG: 
· TC for RSTD measurement accuracy requirements related to TEGs
· TC for UE Rx-Tx time difference measurement accuracy requirements related to TEGs
Proposal 8: 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. 
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