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In RAN1#106e, the agreements related to timing error group (TEG) were made. In this contribution, we discuss details related to TEG.
Details related to TEG
The following agreement related to TEG for DL + UL positioning was made in RAN1#106e.
	Agreement:
Make the following modification of the previous agreement:
For mitigating UE Tx/Rx timing errors for DL+UL positioning, a UE may should support, up to UE capability, either one or both of the following options:
· Option 1: Reporting of UE RxTx TEG ID is supported by the UE
· FFS: Further details on how the UE RxTx TEG IDs are related/associated to UE Tx TEG IDs and/or UE Rx TEG IDs and to the UE Rx-Tx measurements. 
· Option 2: Reporting of UE RxTx TEG ID is not supported by the UE; reporting of UE Rx TEG ID and UE Tx TEG ID is supported. 
· In either option, a UE Tx TEG ID is associated with (downselection needed)
· Alt. 1: an UL SRS resource for positioning corresponding to the Tx timing of the UE Rx-Tx measurement
· Alt. 2: the Tx timing of the UE Rx-Tx measurement
· Alt. 3: one or more UL SRS resources for positioning
· Note: An UE Rx TEG ID is associated with one DL PRS resource (or more DL PRS resources) corresponding to the Rx time of the measurement
· FFS: How to resolve potential mismatch between UE and gNB Rx-Tx time difference measurements (e.g. UE provides the UE Rx-Tx measurements associated with a Tx TEG with SRS1, while gNB provides the gNB Rx-Tx measurements with a Rx TEG associated with SRS2). 
· FFS: The potential impact and modification on the definition of Rx-Tx time difference measurements



TEG reporting:
In RAN1#106e, it was agreed to support Option 1 and/or Option 2 in TEG reporting for DL+UL positioning. In our view, if the UE is capable of associating between a pair of DL PRS reception and UL PRS transmission to an RxTx TEG, such information should be reported to LMF. It is because such RxTx TEG information can exactly determine the timing error of Rx-Tx time difference. Having the knowledge of RxTx TEG, LMF may be able to derive the error bound and the positioning of the UE more accurately. 
On the other hand, if the UE is not capable of reporting RxTx TEG (e.g., the UE is not capable of associating between a pair of DL PRS reception and UL PRS transmission to RxTx TEG), Option 2 can be used. Specifically, for this option, the UE may report Rx TEG associated with DL PRS reception and Tx TEG associated with UL PRS transmission. 
Proposal 1: For mitigating UE Tx/Rx timing errors for DL+UL positioning, support both Option 1 and Option 2. If supported by the UE capability, the UE reports RxTx TEG; otherwise, the UE reports Tx TEG and Rx TEG.
When the UE has multiple TEGs, the UE does not need to provide TEG information for every measurement reporting. It is because if the UE uses the same TEG compared to the previous reporting, the UE may not need to report the TEG information. In this case, the LMF may assume that TEG has not changed and use TEG from the previous reporting. Therefore, the UE only needs to report TEG information if TEG information is changed compared to the previous reporting. 
Proposal 2: Support a UE to indicate TEG in the measurement reporting when TEG information is changed compared to the previous reporting.
In addition, validity/expiration of TEG should be supported. It is not necessary for the UE to report TEG information during validity period. The validity period can be defined by duration during which timing errors associated with TEG remains the same. Thus, the UE does not need to include TEG information in its report if the validity duration is active.  
Proposal 3: Support validity time for TEG, i.e., upon expiration of the validity time, the UE needs to update TEG
Measurement time window:
In the last meeting, the following agreement was made regarding measurement time window:
	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 and Option 2 of the measurement time window.


Conclusion.
In this contribution, the following observations and proposals are made.
Proposal 1: For mitigating UE Tx/Rx timing errors for DL+UL positioning, support both Option 1 and Option 2. If supported by the UE capability, the UE reports RxTx TEG; otherwise, the UE reports Tx TEG and Rx TEG.
Proposal 2: Support a UE to indicate TEG in the measurement reporting when TEG information is changed compared to the previous reporting.
Proposal 3: Support validity time for TEG, i.e., upon expiration of the validity time, the UE needs to update TEG
Proposal 4: Support Option 1 and Option 2 of the measurement time window.
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