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In RAN1#106b-e, the following agreements related to timing error group (TEG) were made [1]. 
Working assumption:
· 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.
· FFS: Mitigation of UE Tx timing errors when Multi-RTT, UL-TDOA and/or DL-TDOA are used.

Agreement:
Make the following modification on the previous agreement made in RAN#106e:
· Subject to UE capability, support the LMF to request a UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements.
· N=[2, 3, 4, 6, 8] (FFS: other values), where the maximum value of N depends on UE capability
· The TRP can be either a “RSTD” reference TRP or a neighbour TRP
· FFS: details of the signalling, procedures, and UE capability
· The timestamps of the multiple RSTD measurements in the same measurement report can be the same or different.
· Note: All RSTD measurements are relative to a single reference timing
· Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements.
· M = [2, 3, 4, 6, 8] (FFS: other values)
· FFS: details of the signalling, procedures
· The timestamps of the multiple RTOA measurements in the same measurement report can be the same or different. 

Agreement:
· For mitigating TRP Tx/Rx timing errors for DL+UL positioning, when a gNB reports a gNB Rx-Tx time difference measurement, the gNB can support either or both of the following options:
· Option 1: Reporting of a TRP RxTx TEG ID, and optionally a TRP Tx TEG ID
· Option 2: Reporting of a TRP Rx TEG ID and a TRP Tx TEG ID
· Note: The TRP Rx TEG ID is associated with one UL positioning SRS resource (or more UL positioning SRS resources) corresponding to the Rx time of the gNB Rx-Tx time difference measurement.
· If a TRP Tx TEG ID is reported with a gNB Rx-Tx time difference measurement, the gNB also reports the association of the TRP Tx TEG ID to the DL PRS resource(s) to the LMF under the condition that the TRP has more than one DL PRS resource.
· FFS: how the association of the Tx TEG ID to the DL PRS resource(s) is determined by the TRP and how the association is reported to the LMF.
· FFS: details of the signalling
[bookmark: _Hlk85578921]Agreement:
· Support the following parameters and values related to the accuracy enhancement for mitigating UE Rx/Tx and/or gNB Rx/Tx timing errors:
	Parameter Description
	Values in specifications (e.g., TS 37.355, TS 38.455)
	Values that can be signaled as part of UE Capability
	Comments

	The maximum number of UE RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT] 
	[32]
 
	[1, 2,4,6,8,12,16,24,32]
FFS: per UE/band /FL/FR
	The parameter is used for supporting DL-TDOA and/or Multi-RTT

	The maximum number of UE TxTEGs [for UL-TDOA and/or Multi-RTT] 
	[8]
	[1, 2,4,6,8]
FFS: per UE/band /FL/FR
	The parameter is used for supporting UL-TDOA and/or Multi-RTT

	The maximum number of UE-RxTx TEGs 
	[256]
 
	[1, 2,4,6,8,12,16,24,32,64, 128, 256]
FFS: per UE/band /FL/FR
 
	The parameter is used for supporting Multi-RTT


· Note: Above proposal does not constrain in any way how features and feature sets are defined. The values in the table above may or may not be signalled to be different for different features or feature sets.

In this contribution, we discuss further details related to TEG and measurement time window.
Discussion
UE Tx TEG:
In the last meeting, for DL based position method, it was agreed to support the LMF to request the UE to use N different Rx TEGs to receive one DL PRS resource. Since the UE measures one DL PRS, the TRP Tx TEG is the same for each measurement associated with each UE Rx TEGs. Therefore, the LMF can collect timing error information for different UE Rx TEGs.
Similar to the DL based method, for UL based positioning methods, it is necessary for the LMF to determine the timing error information among different UE Tx TEGs. To obtain the timing information among different UE Tx TEGs consistently, the UE needs to utilize different UE Tx TEGs in a set of UL SRS resources and the TRP has to use the same Rx TEG to measure RTOA associated with different UE Tx TEGs. Therefore, we should support the LMF to request the serving TRP to use the same Rx TEG to measure a set of UL SRS resources and the UE to use different Tx TEGs to transmit the UL SRS resources.
Proposal 1: Support the LMF to request the TRP to fix TRP Rx TEG, configure the UE to use N different UE Tx TEGs and report respective RTOA, if the TRP and UE support more than one Rx TEGs and Tx TEGs, respectively.
TEG reporting:
In the last meeting, the following proposal was discussed but not agreed due to lack of time to converge. 
	Proposal 3.5 (H)
· Supporting one or both of the following options for UE/TRP to provide the updates of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources:
· Option 1: the LMF to request a UE/TRP to report the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS 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/TRP to report the updates of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources whenever the UE/TRP determines the previous association information is no longer valid
· Note: It is up to the UE/TRP to determine when and whether the previous association information is no longer valid
· FFS: The details of signalling.


In our view, both periodic and event based reporting of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources should be supported. For periodic report, LMF can determine how often it can receive the association information by configurating a suitable reporting periodicity. LMF can configure the reporting periodicity based on the interval between each positioning update. Since the UE/gNB is aware of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources, the UE/gNB may report the association whenever they detect a change in the association, which may help LMF to update the positioning calculation of the UE more accurately.
Proposal 2: Support both Option 1 (“LMF to request a UE/TRP to report the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources, based on a configured periodicity or a validity timer”) and Option 2 (“LMF to request a UE/TRP to report the updates of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources whenever the UE/TRP determines the previous association information is no longer valid”) for UE/TRP to provide the updates of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources.
If event-based reporting of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources is supported, the UE/gNB may request the association too frequently if the association changes dynamically. Such behavior is not desirable since LMF only needs the association information when it updates the position of the UE. Therefore, to mitigate the unnecessary association update, LMF can configure a TEG validity time, in which the UE/gNB may not need to report the association information if the time gap between the previous reporting is smaller than the validity period. 
Proposal 3: Support validity time for TEG, i.e., within the validity time, the UE/gNB may not report the TEG association information.
Measurement time window:
In the RAN1 #106e meeting, the following agreement was made regarding measurement time window [2]:
	Agreement:
Consider the following options (both could be selected) until RAN1#106b-e
· Option 1: Support LMF to optionally indicate the measurement time window (MTW) for a UE for the measurement instances included in a measurement report. 
· Option 2: Support LMF to optionally indicate the measurement time window for a gNB for the measurement instances included in a measurement report.
· FFS: the details of the MTW configuration.
· Any requirements can be discussed by RAN4 after decision on the options is made.


In our view, measurement time window is necessary to help LMF to determine the measurement timing of either gNB or UE. By the configuration of the measurement timing window, the LMF can align the measurement time of gNB and UE and align the measurement results of both entities in the positioning calculation of the UE. Option 1 is used for the LMF to configure the measurement time window of UEs, and Option 2 can be used for the LMF to configure the measurement time window of gNBs. Therefore, both Option 1 and Option 2 should be supported.
Proposal 4: Support Option 1 (“Support LMF to optionally indicate the measurement time window for a UE”) and Option 2 (“Support LMF to optionally indicate the measurement time window for a gNB”) of the measurement time window.
Conclusion.
In this contribution, the following proposals are made.
Proposal 1: Support the LMF to request the TRP to fix TRP Rx TEG, configure the UE to use N different UE Tx TEGs and report respective RTOA, if the TRP and UE support more than one Rx TEGs and Tx TEGs, respectively.
Proposal 2: Support both Option 1 (“LMF to request a UE/TRP to report the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources, based on a configured periodicity or a validity timer”) and Option 2 (“LMF to request a UE/TRP to report the updates of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources whenever the UE/TRP determines the previous association information is no longer valid”) for UE/TRP to provide the updates of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources.
Proposal 3: Support validity time for TEG, i.e., within the validity time, the UE/gNB may not report the TEG association information.
Proposal 4: Support Option 1 (“Support LMF to optionally indicate the measurement time window for a UE”) and Option 2 (“Support LMF to optionally indicate the measurement time window for a gNB”) of the measurement time window.
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