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In 3GPP RAN#90-e, a work item for Rel-17 NR positioning enhancements was approved and was updated in RAN#91-e [1]. One of the objectives of Rel-17 positioning WI, is to specify solutions to enhance positioning accuracy, as it can be found below [1]:

· 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
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions

· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.

In this contribution, we present our views on potential techniques and required signalling to enhance NR positioning accuracy under timing errors at UE and/or TRP(s), and also group delays at UE (and gNB) reception/transmission.


Mitigating UE/TRP Tx/Rx Timing Errors
Association of UE Rx TEGs with RSTD measurements
It was agreed in RAN1#104bis-e that:
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
· 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 signaling, procedures, and UE capability
· Send an LS to RAN4 to check if there is any issue to support the above enhancements

The discussion about the details of the signalling and procedures was continued in RAN1#106b-e, based on some proposals from different companies. In our view, the association information of DL PRS resources with Tx TEGs is indicated to UE by LMF through LPP message “provide assistance data” and/or broadcast in PosSIB. 

Proposal 1: The association information of DL PRS resources with Tx TEGs is indicated to UE by LMF through LPP message and/or broadcast in PosSIB.
  

Updating of Rx/Tx/RxTx TEGs
As it was brough by couple of companies, UE’s Rx/Tx/RxTx TEGs may not be fixed over time but instead varies as time changes for various reasons. The issue was discussed in RAN1#106-e and then in RAN1#106b-e, where out of such discussions, the following proposal was captured in the feature lead’s summary [2]:
· Consider to support one or both of the following options for UE to provide the updates of the association information between UE Tx TEG IDs and positioning SRS resources for UL TDOA 
· Option 1: the gNB to request a UE to report the association information between UE Tx TEG IDs and positioning SRS resources, based on a configured periodicity or a validity timer
· FFS: the values of the configurable periodicities or a validity timer
· Option 2: the gNB to request a UE to report the updates of the association information between UE Tx TEG IDs and positioning PRS resources whenever the UE determines the previous association information is no longer valid
· Note: It is up to the UE to determine when and whether the previous association information is no longer valid
· FFS: The details of easureme.
· Consider to support one or both of the one of the following options for UE to provide the updates of the association information between UE Tx TEG IDs and positioning SRS resources for Multi-RTT:
· Option 1: the LMF to request a UE to report the association information between UE Tx TEG IDs and positioning SRS resources, based on a configured periodicity or a validity timer
· FFS: the values of the configurable periodicities or a validity timer
· Option 2: the LMF to request a UE to report the updates of the association information between UE Tx TEG IDs and positioning PRS resources whenever the UE determines the previous association information is no longer valid
· Note: It is up to the UE to determine when and whether the previous association information is no longer valid
· FFS: The details of easureme.

In our view, for each of the positioning techniques UL-TDOA/M-RTT, while Option 1 seems to need less specification effort, it is probably less efficient than Option 2 too. The reason is that, in Option 1 a UE will provide, subject to capability, the association of Tx TEG IDs with the PosSRS resources even if there is no need for such a report (e.g., there is no update to previous association report). On the other hand, in our understanding, in Option 2 LMF may request UE to provide the report of the association information between UE Tx TEG IDs and positioning SRS resources, whenever the previous report of association is no longer valid. When UE receives the LMF request, it may provide the association report, subject to capability, regardless of whether or not the association of TEG ID and positioning resource is updated from the previous report. We can have a similar argument for TRP providing to LMF the TEG updates. 

Proposal 2: Support Option 2, i.e., the LMF to request a UE (TRP) to report the updates of the association information between UE Tx TEG IDs (TRP Tx/Rx TEG IDs) and positioning SRS (PRS) resources whenever the UE (TRP) determines the previous association information is no longer valid.
   
Conclusions
In this contribution, we provided our thoughts on potential techniques to enhance the positioning accuracy for the NR timing-based positioning techniques. Based on views shared in this paper, we make the following proposals:

Proposal 1: Tthe association information of DL PRS resources with Tx TEGs is indicated to UE by LMF through LPP message and/or broadcast in PosSIB.

Proposal 2: Support Option 2, i.e., the LMF to request a UE (TRP) to report the updates of the association information between UE Tx TEG IDs (TRP Tx/Rx TEG IDs) and positioning SRS (PRS) resources whenever the UE (TRP) determines the previous association information is no longer valid.
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