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Introduction
In the last RAN4#99e meeting, there are some initial discussion for the WI of Rel-17 positioning [1]. The general RRM requirement impacts in this WI were summarized in [2].  In this contribution, we provide more detailed analysis on the open issues of mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays. 
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In [2] RAN4 identified that no RRM impacts from the mitigating time errors as :
	· Monitor progress of other RAN WGs to determine impact of timing error mitigation on existing RRM requirements or the need to define new RRM requirements. No impact on current RRM specification can be identified.
· RAN4 is studying the feasibility of proposed timing error mitigation mechanisms by RAN1



One of important open issues from RAN4 in the last meeting is the feasibility of TEG reporting due to the calibration error/residual timing error after calibration.
	· FFS: RAN4 to study if TEG appears static, semi-static or dynamic in TX/RX scenarios considering various front-end parameters and conditions
· FFS: If time variant behavior has effect on TEG association
· FFS: Feasibility study on absolute Tx/Rx timing error estimation in DL-TDOA if TEG changes measurably statically or semi-statically.
· Candidate options
· Option 1: The remaining Rx/Tx time delays after the calibration are unknown to the UE/TRP and therefore cannot be provided
· Option 2: TBA




With the definition of UE Tx/Rx TEG [3] the UE Tx timing error  is defined as the remaining Tx time delay after the calibration, or the uncalibrated Tx time delay from baseband to the antenna. However, as discussed in the last RAN4 meeting there are still some ambiguities on this definition, e.g. what the main components in UE side after the timing error calibration which can impact the positioning performance are.  
In RAN1’s agreements it seems that the main concern on such TX/RX error is due to the different antenna panels. That is UE may report the fixed RX timing error to LMF which is associated to the specific antenna panel. 
	Agreement:
· Support the following for mitigating TRP Tx timing errors and/or UE Rx timing errors for DL TDOA
· Support a UE to provide the association information of RSTD measurements with UE Rx TEG(s) to the LMF when the UE reports the RSTD measurements to the LMF if the UE has multiple TEGs
· [bookmark: _Hlk69244085]Support a TRP providing the association information of DL PRS resources with Tx TEGs to the LMF if the TRP has multiple TEGs
· Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs 
· FFS: the details of the signalling, procedures, and UE capability
· Send an LS to RAN4 to check if there is any issue to support the above enhancements.




But from UE perspective, such RX timing error can be introduced by multiple factors besides RF panels/chains. Even for the same panel they can be more complicated and changed time to time. 
Observation 1:  TX/RX timing error in gNB/UE can be introduced by multiple factors beside UE/gNB RX/TX antenna panel, which can be also dynamically changed for these from the same antenna panel. 
  
Additionally, other issue is when UE reporting TEG to LMF whether the compensation has been taken placed in UE itself is unclear to LMF. As a result, LMF may over-compensate such calibration error. The further compensation in LMF shall be avoided because it can lead more inaccurate positioning estimation performance.   
 
Observation 2: In order to avoid the over compensate timing error, LMF also needs to know whether such calibration error included in TEG.

Based on the observations above, we can recommend that:
Proposal 1:  The more investigations the more factors which can lead RX/TX timing error when UE measuring PRS resource is needed to conduct the feasibility of TEG reporting.


Conclusion
This contribution makes an initial catch of the RRM impacts in a generally high-level way. Further adjustments are subject to other WG discussions.
Observation 1:  TX/RX timing error in gNB/UE can be introduced by multiple factors beside UE/gNB RX/TX antenna panel, which can be also dynamically changed for these from the same antenna panel. 
Observation 2: In order to avoid the over compensate timing error, LMF also needs to know whether such calibration error included in TEG.

Proposal 1:  The more investigations the more factors which can lead RX/TX timing error when UE measuring PRS resource is needed to conduct the feasibility of TEG reporting.
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