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1 Introduction
In RAN4#102-e meeting, the core part of R17 ePOS WI has been completed. Most of the issues on UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation were decided, and the framework for Rx TEG and RxTx TEG has been generally agreed. The agreements are captured in the approved WF [1] and informed to RAN1/2 in [2]. 
But there are still some issues to be discussed in maintenance. In this paper, we provide further discussions on UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation and give our proposals. 
2 Discussion
2.1 Tx TEG framework
In last meeting, the framework of Rx/RxTx TEG was agreed as below: 
	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Agreements:
· The framework of UE/TRP Rx TEG
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
· For UE that supports multiple Rx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Rx TEG is M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with the corresponding TEG ID.
· The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 
· The framework of UE/TRP Rx TEG can be also applied for UE/TRP RxTx TEG
· Note: if additional issues are identified based on RAN1/2 progress, then this agreement can be revised


But the framework of Tx TEG is not decided since the Tx TEG is associated with resources rather than measurements and the Tx TEG is periodic reporting based on RAN1 agreements. In our understanding, this only impact the applicability of the reported Tx TEG and the other parts in Rx TEG framework can still be applied for Tx TEG. 
For the applicability of reported Tx TEG, RAN4 has agreed the Tx TEG association is up to implementation and no need to define the condition when the TEG association is changed, but RAN2 is still working on how to indicate the association change. In the current RAN2 design, the Tx TEG association list is periodic reported in which each Tx TEG ID is associated with resources ID and a timestamp if there is an association change during the reporting periodicity, then the reported Tx TEG is applicable before the next timestamp. In this sense, we think the reported Tx TEG is applied for the corresponding timestamp and associated resources. And there is no need to further define Tx TEG validity or applicability in RAN4. 
But for the applicability of RxTx TEG, the agreement for the UE/TRP Rx TEG can be reused. 
Based on the discussion above, we think the UE/TRP Rx TEG framework can be reused for UE/TRP Tx TEG except the applicability of reported Tx TEG. 
Proposal 1: The framework of UE/TRP Tx TEG is defined as below and need to be informed to RAN1/2: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the resources transmission within the same Tx TEG is within the margin M. 
· The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 
Proposal 2: Tx TEG association report is discussed in RAN2 and there is no need to further define Tx TEG validity or applicability in RAN4.
Proposal 3: The applicability of reported UE/TRP Rx TEG can be reused for UE/TRP RxTx TEG i.e. The applicability of reported UE/TRP RxTx TEG is limited to the measurements contained within the measurement report in which the RxTx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding RxTx TEG ID. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]2.2 RRM requirements
In last meeting, the RRM requirements for UE/TRP Rx/Tx timing error mitigation was discussed and the following agreement are made: 
	Agreements: 
· Subject to UE capability, if the LMF requests the 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, the measurement period shall be extended. 
· For UE that only supports RAN1 Rel-17 feature 27-1-4 and does not support 27-1-4a
· The existing measurement period is scaled by N if UE is requested to measure same PRS resource with N different UE Rx TEGs.
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· Option 1: The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.


[bookmark: _GoBack]Based on the RAN1 feature list, RAN1 has defiend two features 27-1-4 and 27-1-4a for the measurement on the same PRS resource with different TEGs. Then for the  UE that supports both features, if requested N is larger than k, since UE cannot perform the measurement simultaneously, the measurement requirements need to be expanded by scaling . And we think this scaling factor is applied PRS measurement with gap and without gap. 
Proposal 4: For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a, the existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a. 
Proposal 5: The measurement period requirements related to Rx TEG are applied for PRS measurement with gap and without gap. 
3 Summary
In this paper, we further discuss the UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation and the following proposals are given: 
Proposal 1: The framework of UE/TRP Tx TEG is defined as below and need to be informed to RAN1/2: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the resources transmission within the same Tx TEG is within the margin M. 
· The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 
Proposal 2: Tx TEG association report is discussed in RAN2 and there is no need to further define Tx TEG validity or applicability in RAN4.
Proposal 3: The applicability of reported UE/TRP Rx TEG can be reused for UE/TRP RxTx TEG i.e. The applicability of reported UE/TRP RxTx TEG is limited to the measurements contained within the measurement report in which the RxTx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding RxTx TEG ID. 
Proposal 4: For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a, the existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a. 
Proposal 5: The measurement period requirements related to Rx TEG are applied for PRS measurement with gap and without gap. 
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1	Overall description
RAN4 is working on the UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation in R17 ePOS WI and informed RAN1/2 about the UE/TRP Rx/RxTx TEG framework in last meeting. In RAN4#103e meeting, RAN4 discussed the UE/TRP Tx TEG framework and the timing error margin for Tx/Rx/RxTx TEG, and the following agreements are made: 
	Regarding UE/TRP Tx TEG framework: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the resources transmission within the same Tx TEG is within the margin M. 
· The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 

Regarding the timing error margin for Tx/Rx/RxTx TEG: 
· RAN4 defined [4] candidate values in the specification, i.e. {TBD} which can be used for Tx TEG, Rx TEG and RxTx TEG. 
· Different values can be used for Tx TEG, Rx TEG and RxTx TEG. 


RAN4 kindly asks RAN1/2 to take the above information into account in the following work on NR positioning enhancements, and design the necessary signalling support for the TEG framework. 

2	Actions
To RAN WG1 and RAN WG2: 
ACTION: 	RAN4 kindly asks RAN1/2 to take the above information into account in the following work on NR positioning enhancements, and design the necessary signalling support for the TEG framework.

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #104		August 22 – August 26, 2022		Toulouse, France
TSG RAN WG4 Meeting #104bis-e		October 10 – October 18, 2022		Electronic Meeting
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