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1 Introduction
During RAN1#107-e [1], the following agreement was made related to timing error group:

	Agreement
· For UL-TDOA, supporting the following for the serving gNB to request a UE to report the Tx TEG association information between UE Tx TEG IDs and SRS resources for positioning, subject to UE capability of supporting UE Tx TEG:

· Based on a configured periodicity, a UE may report the UE Tx TEG association for the SRS resources for positioning that have already been transmitted during the configured period 

· It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the timestamps)

· It is up to RAN4 to decide when the Tx TEG association is changed

· The values of the configurable periodicities are up to RAN2

· Note: Tx TEG association information reporting by single request/response mode is assumed already supported with the previous agreement. 

· Send an LS to RAN2/RAN4 (cc: RAN3)

· to RAN2, including the following RAN1’s agreement related to the reporting of the UE Tx TEG, for RAN2 to work on the signaling

· to RAN4 for checking the agreement and work on how to decide when the Tx TEG association is changed


In this contribution, we discuss the remaining issues related to update of association between UE Tx timing error group and SRS resources for positioning (SRSp).
2 Discussion on updating UE TX TEG association
One remaining issue related to timing error group (TEG) for UL-TDOA are reporting details for updating association between UE Tx TEG and SRSp. Reference signal resources in the same timing error group experience similar timing error. This allows the network or UE to implement a positioning method which eliminates the unknown timing offsets present in the timing measurements. For example, the TX timing error group may be associated with hardware used in transmission (e.g., Tx panel). 
According to the RAN1 agreement [1], the gNB can request the UE to return association information between UE Tx TEG ID and SRS resources for positioning (SRSp resource). The motivation for the agreement is to validate the association information periodically such that the gNB does not use outdated association information between UE Tx TEG and SRSp resources. Use of outdated association between UE Tx TEG and SRSp resources may lead to inaccurate position estimate of the UE.
According to the RAN1 agreement, the UE can report the association information periodically to the gNB where the periodicity indicates validity time for association between UE Tx TEG and SRSp resources. Although reporting occasions may occur periodically, the UE may not need to report association information on every occasion if there are no changes to the association. The UE should report association information if there are any changes to the association between UE Tx TEG and SRSp resources compared to the previous association. Granularities for periodicities of the report may be aligned with SRSp transmission periodicities since the gNB may need to know association information for received SRSp as frequent as its transmission periodicity.
Finally, RAN1 discussed methods for indication of the change in association. One of the examples is inclusion of a timestamp in the association report such that the LMF has a record of time and the corresponding association. However, whether the timestamp is useful for the gNB or LMF to track changes is not clear since LMF most likely use most recent association information for UE Tx TEG. Thus, the benefit for including timestamp in the association report is not clear.

Observation 1: Benefits for including timestamp in the UE Tx TEG association report is not clear.
Based on the above analysis, the following proposals are made:

Proposal 1 : 
UE reports association between UE Tx TEG and SRSp resource at periodically configured reporting occasion if there are any changes to the association compared to the previous association.
Proposal 2 : 
Granularity of periodicity of transmission of the association report should be the same as that of SRSp transmission periodicity
According to the following agreement in RAN1#107e [1], the UE reports association between UE Tx TEGs and SRSp resources to the serving gNB. Similarly, the UE should report the updated association to the gNB via an RRC message. The serving gNB can forward updated TEG association information to the LMF via NRPPa.

	Agreement
Confirm and modify the working assumption with the following modifications:

· For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.

· The serving gNB should forward the association information provided by the UE to the LMF.
· FFS: whether to support the serving gNB to forward the association information to the neighboring gNBs

· UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
· For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.

· FFS: whether to support the LMF to forward the association information to the serving and neighboring gNBs
· UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  

· to the serving gNB if a request to provide the association information is received from the gNB 

· to the LMF if a request to provide the association information is received from the LMF. 

· FFS: Mitigation of UE Tx timing errors when Multi-RTT, UL-TDOA and/or DL-TDOA are used.


Thus, the following proposal is made:
Proposal 3 : 
For UL-TDOA, UE reports updated association information between UE Tx TEGs and UL SRS resources for positioning to the serving gNB via RRC
Finally, the following agreement was made in RAN1#106e [3]. It was agreed to include UE RX ID in the measurement report for DL TDOA. Thus, when requested by the LMF (e.g. in LPP Request Location Information message), UE should include UE RX ID in LPP Provide Location Information.
	Agreement:
· Subject to UE capability, support a UE to include one UE Rx TEG ID for the RSTD reference time and one UE Rx TEG ID for each DL RSTD measurement (including each additional DL RSTD measurement), in a DL TDOA measurement report. These UE Rx TEG IDs can be the same or different. 

· Note: RSTD reference time is related to the DL_PRS_Reference_Info IE


Proposal 4 : 
For DL-TDOA, when requested by the LMF, UE includes UE RX TEG ID in LPP Provide Location Information
Conclusion
The following observation and proposals were made in this contribution
Observation 1: Benefits for including timestamp in the UE Tx TEG association report is not clear.
Proposal 1 : 
UE reports association between UE Tx TEG and SRSp resource at periodically configured reporting occasion if there are any changes to the association compared to the previous association.
Proposal 2 : 
Granularity of periodicity of transmission of the association report should be the same as that of SRSp transmission periodicity
Proposal 3 : 
For UL-TDOA, UE reports updated association information between UE Tx TEGs and UL SRS resources for positioning to the serving gNB via RRC

Proposal 4 : 
For DL-TDOA, when requested by the LMF, UE includes UE RX TEG ID in LPP Provide Location Information
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