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Discussion 
1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR positioning enhancements was approved [1]. The objective of this work item is revised in RAN #91 e-meeting [2]. The following objectives is included in this WI:
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
This contribution provides our views on the potential enhancements by mitigating UE Rx/Tx and/or gNB Rx/Tx time delays.
2      Considerations on TEGs
2.1     Mitigating TRP Tx and UE Rx timing errors for DL TDOA
By introducing the TEG [3], the TRP/UE without knowledge of its own timing errors can acquire the information by reference to the TRP/UE in the same TEG, which will help compensate the Tx/Rx timing errors and enhance the NR positioning accuracy. The TRP Tx TEG is associated with the DL PRS resource, providing the association information of DL PRS to LMF/UE is enough for UE-based positioning. And the Tx timing errors can be pre-compensated at the TRP if it is already known, so we don’t see the need to provide the TRP Tx timing errors.
Proposal 1-1:
Support a TRP to provide the association information of DL PRS resources with Tx TEGs to LMF.
Proposal 1-2:
Support LMF to provide the association information of DL PRS resources with Tx TEGs to UE for UE-based positioning.
For DL TDOA, the modification of Rx Timing error needs to be done at the UE side, so knowing the Rx timing errors per Rx TEG can be helpful for improving the accuracy. Therefore, we support to provide Rx timing errors per UE Rx TEG for UE-b or UE-a positioning.
Proposal 1-3:

Support a UE to provide the association information of RSTD measurements with UE Rx TEG(s) to LMF when the UE reports the RSTD measurements to LMF
Proposal 1-4:

Support LMF to provide Rx timing errors per Rx TEG to a UE for UE-based positioning.

Proposal 1-5:

Support a UE to provide Rx timing errors per Rx TEG to LMF for UE-assisted positioning.
2.2     Mitigating UE Tx and TRP Rx timing errors for UL TDOA
Similar to 2.1, we don’t see the need to provide Rx timing errors per TRP Rx TEG to LMF for UL TDOA. We hold the opinion that if the Tx timing error is already known, then it should be compensated at the Tx side in principle, so providing the association information of UL SRS for positioning I to LMF is enough. Also the signals indicating whether the Tx timing errors have been calibrated/pre-compensated are not needed. 
Proposal 2:

The Tx timing errors should be pre-compensate/calibrate at the Tx side instead of reporting to LMF.
Proposal 3:

Support a UE to provide the association information of SRS resources for positioning with UE Tx TEG(s) to LMF for UL TDOA positioning.
2.3     Mitigaing UE/gNB Rx/Tx Timing errors for DL + UL positioning
From our point of view, the signals for enhancing the positioning should be as direct and few as possible. The Tx timing errors can be pre-compensated/calibrated at the Tx side, it is not needed to provide the association information or Tx timing errors separately per Tx TEG. The Rx timing errors can also be calibrated at the Rx side. But for DL+UL positioning method such as multi-RTT, what matters is the total Rx-Tx timing error, which can’t be compensated at the Tx/Rx side alone. Providing the Rx-Tx time difference measurements to LMF per TEG directly can mitigate the timing error and improve the positioning accuracy. 
Proposal 4:

Support device to provide the association information of UE/gNb Rx-Tx time difference measurements with UE/TRP Rx TEGs in the measurement report to LMF.
3      Conclusions 
In this contribution, we discussed potential positioning enhancements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, and give the following proposals:
Proposal 1-1: Support a TRP to provide the association information of DL PRS resources with Tx TEGs to LMF.

Proposal 1-2: Support LMF to provide the association information of DL PRS resources with Tx TEGs to UE for UE-based positioning.

Proposal 1-3: Support a UE to provide the association information of RSTD measurements with UE Rx TEG(s) to LMF when the UE reports the RSTD measurements to LMF
Proposal 1-4: Support LMF to provide Rx timing errors per Rx TEG to a UE for UE-based positioning.

Proposal 1-5: Support a UE to provide Rx timing errors per Rx TEG to LMF for UE-assisted positioning.
Proposal 2: The Tx timing errors should be pre-compensate/calibrate at the Tx side instead of reporting to LMF.

Proposal 3: Support a UE to provide the association information of SRS resources for positioning with UE Tx TEG(s) to LMF for UL TDOA positioning.

Proposal 4: Support device to provide the association information of UE/gNb Rx-Tx time difference measurements with UE/TRP Rx TEGs in the measurement report to LMF.
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