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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last meeting, the core part of R17 positioning measurements has been completed. In this contribution, we will provide our views on performance requirements for timing delay error mitigation.
2. Discussion
In the last meeting, the impact on RRM accuracy requirements for timing error margins was discussed. For RSTD measurement, the UE can report two Rx TEGs, one for the reference TRP, another one for the target TRP. In the existing R16 RSTD accuracy requirements, the following three factors are mainly considered: the margin from baseband sampling and channel fading, the margin from group delay calibration error and the margin from frequency drift. We understand the timing error margin may depend on both baseband and RF impairment include baseband sampling and group delay calibration error. Therefore, when the two Rx TEGs from the reference TRP and target TRP respectively belong to the same Rx TEG, and the value of Rx TEG error margin is smaller, the RSTD accuracy requirement can be further tightened.
Observation 1: For RSTD requirements, when the two Rx TEGs from the reference TRP and target TRP respectively belong to the same Rx TEG, and the value of Rx TEG error margin is smaller, the RSTD accuracy requirement can be further tightened.

[bookmark: _Hlk101280367]Related to the RRM test cases for timing delay error mitigation, the first issue is the framework of TEG testing.
We copied the definition of Timing error groups at UE side from RAN1 in 38.214 as follows:
	Timing Error Group(s) (TEG(s)) at UE side are defined:
-	ueRxTEG is associated with one or more DL measurements, which have the Rx timing error difference within a certain margin.
-	ueRxTxTEG is associated with one or more UE Rx-Tx time difference measurements, which have the 'Rx timing errors+Tx timing errors' difference within a certain margin.



As mentioned in the above, for DL RSTD measurement, the UE can report two Rx TEGs, one for the reference TRP, another one for the target TRP. The two Rx TEGs can be the same or different. That is, there exists a DL RSTD measurement result and two Rx TEG IDs. Provided there are two RSTD measurement results, RSTD 1 and RSTD 2 which can be calculated by the following formula:
RSTD 1:  target TRP1 TOA - reference TRP TOA
RSTD 2:  target TRP2 TOA - reference TRP TOA
According to the definition of Rx TEG, if the target TRP1 and target TPR2 belongs to the same Rx TEG, the TOA difference between the two shall be guaranteed within the timing error margin. From the perspective of measurement result, the timing error difference is also the difference between RSTD 1 and RSTD 2. Therefore, in our understanding, the test framework for Rx TEG for RSTD measurement at UE side could be:
· For two RSTD measurement results, the difference between the measurement values shall be guaranteed within the associated error margin if the two target TRPs for the two RSTD measurements belong to the same Rx TEG.

For UE Rx-Tx time difference measurement, based on the agreement for RAN1, subject to UE capability, UE Rx-Tx time difference measurement result may be associated with the UE Rx TEG and the UE Tx TEG or UE RxTx TEG.  So it may be necessary to test different types of TEGs for UE Rx-Tx time difference measurement. According to the definition of RxTx TEG, if more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin. For the test of Rx TEG, in order to remove the impact of Tx timing error, we understand the test system shall guarantee the Tx Timing error is the same. The test of Tx TEG can follow the same principle with Rx TEG. During the test period, the test system shall guarantee the Rx Timing error is the same. However, how to guarantee the Tx Timing error or the Rx Timing error is the same need further discussion.
Therefore, the test framework for RxTx TEG for UE Rx-Tx time measurement at UE side could be:
· For more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin.
Based on the above analyse, we propose that:
Proposal 1：The test framework for Rx TEG for RSTD measurement at UE side could be: 
For two RSTD measurement results, the difference between the measurement values shall be guaranteed within the associated error margin if the two target TRPs for the two RSTD measurements belong to the same Rx TEG.
Proposal 2：The test framework for RxTx TEG for UE Rx-Tx time measurement at UE side could be:
For more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin.

3. Summary

Observation 1: For RSTD requirements, when the two Rx TEGs from the reference TRP and target TRP respectively belong to the same Rx TEG, and the value of Rx TEG error margin is smaller, the RSTD accuracy requirement can be further tightened.

Proposal 1：The test framework for Rx TEG for RSTD measurement at UE side could be: 
For two RSTD measurement results, the difference between the measurement values shall be guaranteed within the associated error margin if the two target TRPs for the two RSTD measurements belong to the same Rx TEG.
Proposal 2：The test framework for RxTx TEG for UE Rx-Tx time measurement at UE side could be:
For more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin.
4. References

