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1. Introduction
[bookmark: _Hlk30969022]The Rel-17 WID of NR positioning enhancement was approved in RAN#90e [1], focusing on RAN1-centric objectives. Then, it was updated to include more objectives in RAN1#91e [2].  
Mitigating of Rx/Tx timing delays is one of the key objectives. After several RAN1 meetings, the functionality is almost completed, and the draft CR captures the detailed designs [3]. In this contribution, we will continue to discuss remaining issues of the positioning enhancement to mitigate UE/gNB Rx/Tx timing delays based on the draft CR [3], and provide some TPs accordingly. 
2. Multiple measurement instances
In order to improve the positioning accuracy, Rel-17 NR supports UE to report multiple measurement instances in single measurement reports. The current draft CR captures this functionality as below:
	Draft CR [3]
The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, and/or UE Rx-Tx time difference measurements, in a single measurement report. 


The above-mentioned paragraph may lead to some misunderstanding that UE can report both DL RSTD and UE Rx-Tx time difference measurements in a single report. Obviously, it is not the intention. Thus, we suggest a TP as below to avoid the potential ambiguity.
Proposal 1:  Adopt the following TP (TP1) to avoid the potential ambiguity on whether a report can contain different types of measurement results. (The modifications are highlighted by YELLOW)
	TP1 (based on Draft CR [3])
The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, and optionally DL PRS-RSRP, and/or UE Rx-Tx time difference measurements, in a single measurement report. 
The UE may be configured to report one or more measurement instances, each with its own timestamp, on UE Rx-Tx time difference measurements, in a single measurement report.



3. TEG based Positioning method (DL, UL, Multi-RTT)
[bookmark: _Hlk60832568]For the enhanced positioning method(s) based on TEG, UE can report the measurement result(s) along with the associated Rx TEG ID(s). In the current draft CR [3], the corresponding description is based on “the associated information of DL RSTD measurements with UE Rx TEG(s)”. On the other hand, in RAN2 running CR [4], an Rx TEG ID is included in NR-DL-TDOA-MeasElement and NR-DL-TDOA-AdditionalMeasurementElement. There is no explicit definition of “the association information of …”. Thus, we suggest to modify the draft CR as below.
 Proposal 2: In order to avoid additional definition of the association information and align RAN1 and RAN2 spec, adopt the following the change for draft CR.
· the association information of DL RSTD measurement(s) with UE Rx TEG(s) via higher layer parameter [ueRxTEG-ID] when the UE reports the DL RSTD measurement(s).    ->  the association information of DL RSTD measurement(s) with associated UE Rx TEG(s) via higher layer parameter [ueRxTEG-ID] when the UE reports the DL RSTD measurement(s).
· the association information of UE Rx-Tx time difference measurement(s) with UE RxTx TEG(s) via higher layer parameter [ueRxTxTEG-ID]   ->   the association information of UE Rx-Tx time difference measurement(s) with associated UE RxTx TEG(s) via higher layer parameter [ueRxTxTEG-ID].
· the association information of UE Rx-Tx time difference measurement(s) with the UE Rx TEG(s) and UE Tx TEG(s) via the higher layer parameters of [ueRxTEG-ID], and [ueTxTEG-ID] -> the association information of UE Rx-Tx time difference measurement(s) with the associated UE Rx TEG(s) and associated UE Tx TEG(s) via the higher layer parameters of [ueRxTEG-ID], and [ueTxTEG-ID]

UE can report the associated Rx TEG ID for all the DL RSTD measurement. That means UE can report Rx TEG ID for the result in NR-DL-TDOA-MeasElement and/or NR-DL-TDOA-AdditionalMeasurementElement. However, in the current CR, the sentence “where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-AdditionalMeasurementElement” may lead to an ambiguity whether the DL RSTD can be the ones in NR-DL-TDOA-MeasElement. In order to avoid the potential ambiguity, we suggest the following proposal:
Proposal 3: In order to avoid the potential ambiguity whether the DL RSTD can be the ones in NR-DL-TDOA-MeasElement, adopt the following the change for draft CR.
· where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-AdditionalMeasurementElement   ->  where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-MeasElement and/or NR-DL-TDOA-AdditionalMeasurementElement  .

For the UE operations with UE Rx-Tx time difference measurements, the terminology “UE Tx TEG” has been used in this section. Thus, we suggest to move the definition of “UE Tx TEG” in this part.
Proposal 4: Move the definition of “UE Tx TEG” to Section 5.1.6.5 of TS 38.214

In order to accomplish the modification suggested by Proposal 2/3/4 and some other modifications, we propose the adopt TP2 for the draft CR.
Proposal 5:  Adopt the following TP (TP2) for the draft CR. (The modifications are highlighted by YELLOW)
	TP2 (based on Draft CR [3])

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.
-   ueTxTEG which is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, subject to UE capability, via high layer parameter [UERxTEG-ID-Request_DL-TDOA], the association information of DL RSTD measurement(s) with associated UE Rx TEG(s) via higher layer parameter [ueRxTEG-ID] when the UE reports the DL RSTD measurement(s). The UE may report up to 4 RSTD measurements associated with different DL PRS resources per UE Rx TEG per dl-PRS-ID.  
The UE may report a UE Rx TEG ID via higher layer parameter [ueRxTEG-ID] for a RSTD reference time defined by dl-PRS-ReferenceInfo and a UE Rx TEG ID for each DL RSTD measurement, where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-MeasElement and/or NR-DL-TDOA-AdditionalMeasurementElement. 
The UE may be configured to measure and report, via high layer parameter [MeasPRSwithDiffRxTEGs_Request] subject to UE capability, DL RSTD measurements on a PRS resource associated with a dl-PRS-ID using up to 8 different UE Rx TEGs with the same dl-PRS-ReferenceInfo. The higher layer parameter [MeasPRSwithDiffRxTEGs_Request] applies to all DL PRS positioning frequency layers.
The UE may be provided with association information of DL PRS resource(s) with TRP Tx TEGs via higher layer parameter [trpTxTEG-ID] for a dl-PRS-ID.  
The UE may be configured to report, via high layer parameter [UERxTxTEG-ID-Request], subject to UE capability, the association information of UE Rx-Tx time difference measurement(s) with associated UE RxTx TEG(s) via higher layer parameter [ueRxTxTEG-ID]. The UE may report up to 4 UE Rx-Tx time difference measurements associated with different DL PRS resources per UE RxTx TEG per dl-PRS-ID.
The UE may be configured to report, via high layer parameter [UERxTxTEG-ID-Request], subject to UE capability, the association information of UE Rx-Tx time difference measurement(s) with the associated UE Rx TEG(s) and associated UE Tx TEG(s) via the higher layer parameters of [ueRxTEG-ID], and [ueTxTEG-ID]. The UE may report up to 4 UE Rx-Tx time difference measurements associated with different DL PRS resources per UE Rx TEG per dl-PRS-ID.
The UE may be configured to measure and report, via high layer parameter [MeasPRSwithDiffRxTEGs_Request_UXRxTx] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID using up to 8 different UE Rx TEGs The high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] applies to all DL PRS positioning frequency layers. 
The UE may be configured to measure and report, via high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID with the same UE Tx TEG using up to 8 different UE RxTx TEGs. The high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] applies to all DL PRS positioning frequency layers.




4. Conclusion
In this contribution, we presented our views on remaining issues of the Rel-17 positioning enhancement to mitigate UE/TRP Tx/Rx timing delays for the DL, UL and DL/UL. Based on the discussions, the following proposals were made:
Proposal 1:  Adopt the following TP (TP1) to avoid the potential ambiguity on whether a report can contain different types of measurement results. (The modifications are highlighted by YELLOW)
	TP1 (based on Draft CR [3])
The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, and optionally DL PRS-RSRP, and/or UE Rx-Tx time difference measurements, in a single measurement report. 
The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, and optionally DL PRS-RSRP, and/or UE Rx-Tx time difference measurements, in a single measurement report.


Proposal 2: In order to avoid additional definition of the association information and align RAN1 and RAN2 spec, adopt the following the change for draft CR.
· the association information of DL RSTD measurement(s) with UE Rx TEG(s) via higher layer parameter [ueRxTEG-ID] when the UE reports the DL RSTD measurement(s).  -> the association information of DL RSTD measurement(s) with associated UE Rx TEG(s) via higher layer parameter [ueRxTEG-ID] when the UE reports the DL RSTD measurement(s).
· the association information of UE Rx-Tx time difference measurement(s) with UE RxTx TEG(s)] via higher layer parameter [ueRxTxTEG-ID] -> the association information of UE Rx-Tx time difference measurement(s) with associated UE RxTx TEG(s)] via higher layer parameter [ueRxTxTEG-ID].
· the association information of UE Rx-Tx time difference measurement(s) with the UE Rx TEG(s) and UE Tx TEG(s)] via the higher layer parameters of [ueRxTEG-ID], and [ueTxTEG-ID] -> the association information of UE Rx-Tx time difference measurement(s) with the associated UE Rx TEG(s) and associated UE Tx TEG(s)] via the higher layer parameters of [ueRxTEG-ID], and [ueTxTEG-ID]
Proposal 3: In order to avoid the potential ambiguity whether the DL RSTD can be the ones in NR-DL-TDOA-MeasElement, adopt the following the change for draft CR.
· where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-AdditionalMeasurementElement  -> where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-MeasElement and/or NR-DL-TDOA-AdditionalMeasurementElement  .
Proposal 4: Move the definition of “UE Tx TEG” to Section 5.1.6.5 of TS 38.214
[bookmark: _GoBack]Proposal 5:  Adopt the following TP (TP2) for the draft CR. (The modifications are highlighted by YELLOW)
	TP2 (based on Draft CR [3])

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.
-   ueTxTEG which is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, subject to UE capability, via high layer parameter [UERxTEG-ID-Request_DL-TDOA], the association information of DL RSTD measurement(s) with associated UE Rx TEG(s) via higher layer parameter [ueRxTEG-ID] when the UE reports the DL RSTD measurement(s). The UE may report up to 4 RSTD measurements associated with different DL PRS resources per UE Rx TEG per dl-PRS-ID.  
The UE may report a UE Rx TEG ID via higher layer parameter [ueRxTEG-ID] for a RSTD reference time defined by dl-PRS-ReferenceInfo and a UE Rx TEG ID for each DL RSTD measurement, where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-MeasElement and/or NR-DL-TDOA-AdditionalMeasurementElement. 
The UE may be configured to measure and report, via high layer parameter [MeasPRSwithDiffRxTEGs_Request] subject to UE capability, DL RSTD measurements on a PRS resource associated with a dl-PRS-ID using up to 8 different UE Rx TEGs with the same dl-PRS-ReferenceInfo. The higher layer parameter [MeasPRSwithDiffRxTEGs_Request] applies to all DL PRS positioning frequency layers.
The UE may be provided with association information of DL PRS resource(s) with TRP Tx TEGs via higher layer parameter [trpTxTEG-ID] for a dl-PRS-ID.  
The UE may be configured to report, via high layer parameter [UERxTxTEG-ID-Request], subject to UE capability, the association information of UE Rx-Tx time difference measurement(s) with associated UE RxTx TEG(s) via higher layer parameter [ueRxTxTEG-ID]. The UE may report up to 4 UE Rx-Tx time difference measurements associated with different DL PRS resources per UE RxTx TEG per dl-PRS-ID.
The UE may be configured to report, via high layer parameter [UERxTxTEG-ID-Request], subject to UE capability, the association information of UE Rx-Tx time difference measurement(s) with the associated UE Rx TEG(s) and associated UE Tx TEG(s) via the higher layer parameters of [ueRxTEG-ID], and [ueTxTEG-ID]. The UE may report up to 4 UE Rx-Tx time difference measurements associated with different DL PRS resources per UE Rx TEG per dl-PRS-ID.
The UE may be configured to measure and report, via high layer parameter [MeasPRSwithDiffRxTEGs_Request_UXRxTx] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID using up to 8 different UE Rx TEGs The high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] applies to all DL PRS positioning frequency layers. 
The UE may be configured to measure and report, via high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID with the same UE Tx TEG using up to 8 different UE RxTx TEGs. The high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] applies to all DL PRS positioning frequency layers.
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