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1 Introduction
In RAN4#103-e meeting, the performance requirements for R17 positioning enhancement have been discussed and the conclusions were captured in the approved WF[1][2]. Most of accuracy requirements and the work split for test cases have been agreed, but there are still some open issues on the performance requirements regarding TEG and the test configurations for each test case. 
In this contribution, we provide some discussions on the remaining issues and give our proposals. 
2 Discussion
[bookmark: OLE_LINK25][bookmark: OLE_LINK21][bookmark: OLE_LINK22]2.1 Performance requirements relarted to TEG
The candidate timing error margins for Rx/RxTx TEGs
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In last meeting, the candidate timing error margins for Rx TEGs have been agreed, but the applicability is still open. In our understanding, this applicability is trying to guarantee the higher accuracy by using TEG feature. The accuracy requirements is derived from baseband error which is based on simulation and group delay margin which is based on the reported timing error margin in R17. Since the TEG feature is going to improve the accuracy by mitigating the group delay, the reported timing error margin of TEG should be smaller than the group delay margin defined in R16. As the reporting of timing error margin is implementation dependent, the applicability is necessary to be defined. And to easily verify this applicability, R16 group delay margin should be obviously defined in the specification, i.e. it is beneficial to define the R16 accuracy requirements as (baseband error + group delay margin) than to define a total allowed measurement error. But we can clarify in the specification that UE is only required to meet the final accuracy. 
Regarding the timing error margins for RxTx TEG, we think the candidate values for Rx TEG can be reused. 
Proposal 1: The applicability of timing error margin of Rx TEG should be defined, i.e. the timing error margin values that can be selected by the UE are the pre-defined values which are not larger than the Rel-16 group delay margin (dependent on PRS/SRS BW). 
Proposal 2: It is beneficial to define the R16 accuracy requirements as (baseband error + group delay margin) than to define a total allowed measurement error. 
Proposal 3: Reuse the candidate timing error margins of Rx TEG to RxTx TEG. 
Accuracy requirements to be defined related to TEG
It was agreed in last meeting to define absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG. But it is still open for UE Rx-Tx time difference measurement. Since the UE Rx-Tx time difference is one cell measurement and TEG defines the timing error difference between two measurements, we think the relative accuracy requirements related to TEG can be defined for UE Rx-Tx time difference measurement. Also, to consider the timing error impact from both Rx and Tx, we think RxTx TEG can be used to define the relative UE Rx-Tx accuracy requirements. If the relative accuracy requirements for UE Rx-Tx measurement are defined, the corresponding test case are also needed. 
When defining the relative UE Rx-Tx accuracy requirements, the relative accuracy for baseband error which is based on the simulation is needed. From the simulation results [3] in R16, we can see that the UE Rx-Tx measurement accuracy for SINR=-3dB and SINR=-6dB is almost the same. So we think the simulation results for RSTD measurement (with side condition -6dB and -13dB) in R16 can be reused for relative Rx-Tx measurement accuracy (with side condition -3dB and -13dB). 
Proposal 4: Define relative UE Rx-Tx accuracy requirements and corresponding test cases for the case where two measurements are in same RxTx TEG. 
Proposal 5: When defining relative UE Rx-Tx accuracy requirements related to RxTx TEG, the simulation results for RSTD measurement in R16 can be reused. 
Measurement reporting condition for RSTD/UE Rx-Tx measurement
In last meeting, one company mentioned to define the differential reporting condition for RSTD and UE Rx-Tx, i.e. only report ∆RSTD when 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. We think this is not necessary and not aligned with the RAN1/2 design for TEG. Firstly, the reports of RSTD/UE Rx-Tx for different resources are independent and both absolute and differential report are supported for UE. The differential reporting should be allowed as long as it follows the reporting mapping in 10.1.23.3.2/10.1.23.5.2 and meets the accuracy requirements in 10.1.23.2/10.1.25.2. Secondly, even if UE support Rx TEG, it is UE implementation whether to report the same TEG. And if UE report different Rx TEG or didn’t report the TEG, R16 measurement accuracy requirements should be met. 
Proposal 6: No need to define the reporting condition for RSTD and UE Rx-Tx measurement. 
2.2 Test configuration
Test case for reduced number of samples
It was agreed to define measurement delay test for reduced number of samples in last meeting. But to reduce the number of samples, some applicability rules are needed. We think the UE supporting reduced number of samples is only required to pass the test for M-samples. This should be applied for both RRC_INACTIVE state and RRC_CONNECTED state and also applied for both measurement with gap and without gap. 
Proposal 7: The UE supporting reduced number of samples is only required to pass the test for M-samples. 
Test case for RRC_INACTIVE
Both measurement delay tests and measurement accuracy tests are defined for PRS measurement in RRC_INACTIVE. From the measurement period requirements definition, we can see that the measurement requirements for PRS-RSRP are reused to PRS-RSRPP and the measurement requirements for RSTD and UE Rx-Tx are same. To reduce the number of test, we think for the measurement delay test in RRC_INACTIVE, UE can only pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests. And this applicability can also be used for the measurement test without gap. But all the accuracy test should be passed. 
Proposal 8: For the measurement delay test in RRC_INACTIVE, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests. 
Proposal 9: For the delay test of measurement without gap, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests. 
For the test case in RRC_INACTIVE, most of the parameters in RRC_CONNECTED can be reused, but there are some parameters should be updated. 
Firstly, the DRX cycle should be configured. To reduce the number of test cases, we think we can test long DRX and short DRX in FR1 and FR2 respectively, e.g. using long DRX (DRX.8 with 320ms periodicity) in FR1 and short DRX (DRX.3 with 40ms periodicity) in FR2. 
Secondly, in RRC_INACTIVE, there is no active BWP is configured and only initial BWP configuration is needed in test case. 
Thirdly, for the test procedure, there are still two consecutive intervals T1 and T2 needed. UE should receive the location request in T1 and enter into RRC_INACTIVE state before T2. The starting point of T2 should be aligned with the first DRX on duration which contains PRS resources. And since we have defined the reporting requirements which excludes the time needed to transition to RRC_CONNECTED state to report the measurements, UE should perform and report the PRS measurement within the specified requirements in 5.6 starting from the beginning of T2. 
Proposal 10: For the measurement delay and accuracy tests in RRC_INACTIVE, test long DRX and short DRX in FR1 and FR2 respectively, e.g. using long DRX (DRX.8 with 320ms periodicity) in FR1 and short DRX (DRX.3 with 40ms periodicity) in FR2. 
Proposal 11: For the measurement delay and accuracy tests in RRC_INACTIVE, active BWP configuration is not needed. 
Proposal 12: For the measurement delay and accuracy tests in RRC_INACTIVE, UE should receive the location request in T1 and enter into RRC_INACTIVE state before T2. The starting point of T2 should be aligned with the first DRX-on duration which contains PRS resources. 
Based on RAN1 LS, one PFL is applied for the PRS measurement without gap, so we think single PFL should be defined for measurement requirements without gap and corresponding test cases. And to reduce the number of test cases, we think no need to define dual layers test for the PRS measurement in RRC_INACTIVE and PRS measurement with reduced number of samples. 
Proposal 13: Do not define test case for dual positioning frequency layers. 
Test case for TEG: 
Based on the agreements in last meeting and the discussions above, the measurement accuracy test for RSTD/UE Rx-Tx related to TEG should be defined. Basically we think the test configurations in existing specification for RSTD/UE Rx-Tx can be reused except that the same Rx/RxTx TEG should be used for the measurements of two cells. And in the test UE should be requested to report TEG ID via high layer signaling. But considering the TEG report is UE implementation, it is possible that UE report different TEGs for two cells. In this case, the R16 accuracy requirements is required and the higher accuracy defined in R17 cannot be verified. Based on this situation, we think we can define the applicability for these TEG test cases, i.e. the tests apply for the UE supporting TEG feature and reporting the same Rx TEG/RxTx TEG for the two cells. If UE didn’t report TEG or report different TEG for two cells, UE cannot declare it passed this test. 
Proposal 14: Define applicability for the test cases related to TEG, i.e. the tests apply for the UE supporting TEG feature and reporting the same Rx TEG/RxTx TEG for the two cells. 
3 Summary
In this paper, we discuss the performance requirements for PRS measurement and the following proposals are given: 
Proposal 1: The applicability of timing error margin of Rx TEG should be defined, i.e. the timing error margin values that can be selected by the UE are the pre-defined values which are not larger than the Rel-16 group delay margin (dependent on PRS/SRS BW). 
Proposal 2: It is beneficial to define the R16 accuracy requirements as (baseband error + group delay margin) than to define a total allowed measurement error. 
Proposal 3: Reuse the candidate timing error margins of Rx TEG to RxTx TEG. 
Proposal 4: Define relative UE Rx-Tx accuracy requirements and corresponding test cases for the case where two measurements are in same RxTx TEG. 
Proposal 5: When defining relative UE Rx-Tx accuracy requirements related to RxTx TEG, the simulation results for RSTD measurement in R16 can be reused. 
Proposal 6: No need to define the reporting condition for RSTD and UE Rx-Tx measurement. 
Proposal 7: The UE supporting reduced number of samples is only required to pass the test for M-samples. 
Proposal 8: For the measurement delay test in RRC_INACTIVE, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests. 
Proposal 9: For the delay test of measurement without gap, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests. 
Proposal 10: For the measurement delay and accuracy tests in RRC_INACTIVE, test long DRX and short DRX in FR1 and FR2 respectively, e.g. using long DRX (DRX.8 with 320ms periodicity) in FR1 and short DRX (DRX.3 with 40ms periodicity) in FR2. 
Proposal 11: For the measurement delay and accuracy tests in RRC_INACTIVE, active BWP configuration is not needed. 
Proposal 12: For the measurement delay and accuracy tests in RRC_INACTIVE, UE should receive the location request in T1 and enter into RRC_INACTIVE state before T2. The starting point of T2 should be aligned with the first DRX-on duration which contains PRS resources. 
Proposal 13: Do not define test case for dual positioning frequency layers. 
Proposal 14: Define applicability for the test cases related to TEG, i.e. the tests apply for the UE supporting TEG feature and reporting the same Rx TEG/RxTx TEG for the two cells. 
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