Page 1

[bookmark: _GoBack]3GPP TSG RAN WG1 #108-e	                                      	     R1- 2202014
e-Meeting, Feb 21th – Mar 3th, 2022
Agenda Item:		8.5.1
Source:				Samsung
Title:					Discussion on accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays 
Document for:	Discussion
Introduction
In the approved new WI for positioning enhancement [1], one important direction is to refine the timing based estimation.· 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]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions


This contribution discusses the accuracy improvements on timing based positioning solutions especially for the timing error and timing error group.
Positioning reference units for enhancing positioning performance
In RAN1#105 meeting, the following agreements related to the accuracy improvements on timing based positioning solutions were reached:
	Agreement:
Send an LS to RAN2/RAN3 (cc SA2), including the following content:
· RAN1 has evaluated the use of positioning reference units (PRUs) with known locations for positioning and observes improvements in using PRUs for enhancing the positioning performance. But, RAN1 has not identified specification enhancements needed in RAN1 specifications. RAN1 kindly requests RAN2/RAN3 (cc SA2) to determine if and what specification enhancements are adopted for PRUs for positioning.
· Notes: 
· The term “positioning reference unit (PRU)” is only used as a terminology in this discussion.  PRU does not necessarily mean an introduction of a new network node.
· PRU may support, at least, some of the Rel-16 positioning functionalities of UE, if agreed, which is up to RAN2.  The positioning functionalities may include, but not limited to, the following:
· Provide the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences)
· Transmit the UL SRS signals for positioning
· PRU may be requested by the LMF to provide its own known location coordinate information to the LMF. If the antenna orientation information of the PRU is known, the information may also be requested by the LMF.



In the LS, RAN2 kindly asks RAN1 whether the LMF determined "correction information" obtained from PRU measurements need to be provided to target UEs for UE-based mode of operation, and if so, kindly asks RAN1 to provide further details on the specific "correction information" which need to be provided to target UEs. Furthermore, RAN2 also kindly asks RAN1 to provide further details on the "PRU antenna orientation information" which should be provided to an LMF.
Based on the agreements in previous meetings, PRU is more like a user equipment with a priori known location, which can perform location measurements at this location. The PRU also can transmit SRS for TRPs measurement and report UL positioning measurement results at the priori known location. After UL/DL measurement, the measurement results will be compared with the expected results to determine "correction information" for other devices around the PRU. As a result, the other target devices could correct their location measurements based on the "correction information".
Since LMF can obtain the measurement results of the serving cell and the non-serving cell, the "correction information" determined by LMF is more accurate. In the case of UE-based UL SRS measurement, the TRP perform SRS measurement for PRU and the target UEs, and then the time difference and/or the angle (RSRP) difference between the actual measurement and the expected results of PRU will send to target UEs to correct their measurement results. On another way, such measured time/angle difference between PRU and target UE could also be indicated to target UE, such that the target UE could determine the positioning information based on the measured time/angle difference and the positioning information of PRU. In addition, the cell ID or reference signal ID associated with the measurement results should be same in order to facilitate the usage of the correction information. It doesn’t make sense to apply measured time/angle difference from different cell. Thus, the "correction information" could at least include the time difference and the angle difference for PRU or between PRU and target UE, and each of them should be associated with two or more cell ID or reference signal ID for location measurement. 
Proposal 1: The "correction information" could at least include the time difference and the angle difference for PRU or between PRU and target UE, and each of them should be associated with two or more cell ID or reference signal ID for location measurement.
It should be noticed that the target UEs are not always expect to receive the "correction information" for UE-based positioning. When there exist a PRU in a cell, the UE will be indicated to acquire the "correction information" by a correction state indicator. The "correction information" can be requested by target UEs or provided by LMF directly according to the correction state indicator. As a result, correction state indicator should be configured to trigger the target UEs to receive "correction information". If the correction state indicator is not provided, the target UEs only use the latest "correction information" or stop to use it. Whether to request the "correction information" will subject to UE capability.
Proposal 2: Correction state indicator should be configured to trigger the target UEs to receive "correction information".
Proposal 3: The "correction information" can be requested by target UEs or provided by LMF directly according to the correction state indicator.
Conclusion
This contribution discusses the accuracy improvements on timing based positioning solutions. Observations and proposals are summarized as follows: 
Proposal 1: The "correction information" could at least include the time difference and the angle difference for PRU or between PRU and target UE, and each of them should be associated with two or more cell ID or reference signal ID for location measurement.
Proposal 2: Correction state indicator should be configured to trigger the target UEs to receive "correction information".
Proposal 3: The "correction information" can be requested by target UEs or provided by LMF directly according to the correction state indicator.
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