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Introduction
RAN4 has progressed the discussion on NR positioning enhancements for the Rel-17 WID [1] at RAN4 #102-e [2] and made following agreements related to timing error mitigation, as summarized below and depicted in WF [3]. 
	RAN4 #102-e Agreements 
Framework of UE/TRP Rx TEG
0. Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
0. The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
0. UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
0. 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. 
0. 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.
0. The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 
0. The framework of UE/TRP Rx TEG can be also applied for UE/TRP RxTx TEG
5. Note: if additional issues are identified based on RAN1/2 progress, then this agreement can be revised
Timing error margins for Rx TEGs
0. Same timing error margin is used for all Rx TEGs per UE/TRP.
0. The timing error margin value is decided by UE/TRP among the candidate values defined in TS 38.133 based on its implementation.
0. UE/TRP will report the selected timing error margin value to LMF. 
0. No NW recommendation on the timing error margin value is needed in R17. 
Timing error margins for RxTx and Tx TEGs and number of timing error margins for each TEG type 
0. RAN4 should finalize margins for RSTD and UE Rx-Tx measurement accuracy in Rel-16 before deciding on exact timing error margins for Rx, RxTx and Tx TEGs.
0. The candidate values of timing error margins associated with UE/TRP Rx TEGs, Tx TEGs and RxTx TEGs will be defined in Perf part.
Temporal validity of UE/TRP Tx TEG
0. Wait RAN2 progress on how to signal a change in association between SRS resources to Tx TEGs. 

Impact of TEGs (including Rx/Tx/RxTx TEG) on PRS measurement core requirements
0. 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. 
0. For UE that only supports RAN1 Rel-17 feature 27-1-4 and does not support 27-1-4a
0. For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
15. 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.
Report of transmissions/measurements which cannot be associated with any TEG
0. RAN4 not to further discuss how to report the measurement without TEG association since RAN1 already has made agreements. 


The WF [3] also contains following list of open issues related to timing error mitigation summarized below.
	RAN4 #102-e Open issues 
Temporal validity of UE/TRP Tx TEG
0. FFS: The applicability of reported UE Rx TEG agreed in last meeting can be reused for UE/TRP Tx TEG i.e. the applicability of reported UE/TRP Tx TEG is limited to the measurements contained within the measurement report in which the Tx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding Tx TEG ID.
Temporal validity of UE/TRP RxTx TEGs 
0. Option 1:  the applicability of reported UE Rx TEG agreed in last meeting 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. 
0. Option 2: up to RAN2. 


RAN4 also sent an LS on TEG framework to RAN1 from RAN4 #102-e [4] asking confirmation of RAN4’s understanding and about remaining issues. 
This contribution treats open RAN4 issues related to mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays.
Discussion
In this section, we discuss above listed open issues from RAN4 #102-e [2] taking into account Email discussion at RAN4 #102-e [2].
Impact of TEG framework on measurement requirements
The TEG association information, signaled as part of the TEG framework, for the timing measurements RSTD and UL-RTOA includes Rx TEG association information and corresponding Tx TEG association information added by the transmitter. 
· The Rx TEG association information is forwarded to LMF along the measurement in case of RSTD and is intended to refer to measurements over the same measurement period, which are conveyed in the same measurement report to LMF.
· The Tx TEG association information is reported to LMF in implementation-specific manner in case of RSTD, else for UL-RTOA, requested by serving TRP with a configured periodicity according to the RAN1 design [6] and is then forwarded via serving TRP to LMF. Whether Tx TEG reporting is based on changes to Tx TEG association information, using configured periodicity, is currently addressed by RAN2.  
· The RxTx TEG association information for the timing measurements UE Rx-Tx time difference and gNB Rx-Tx time difference will be reported by UE and TRP, respectively, to LMF along the measurement. 
In our view, the TEG framework needs to be defined first together with basic RRM core requirements, i.e. how specification support of Tx TEG, RxTx TEG and Rx TEG association information can be achieved. There may be likely an impact on measurement core requirements such as measurement period requirements or measurement delay requirements in case of identified change of Rx / RxTx / Tx TEG during the measurement period or due to change of serving cell. We propose to postpone this discussion until the TEG framework is settled in alignment with RAN1 and RAN2.  
Regarding the TEG framework, RAN4 sent an LS to RAN1 from RAN4 #102-e [4] asking confirmation of RAN4’s understanding and about remaining issues. It is noted RAN2 also sent LS to RAN1 from RAN2 #117-e [5], asking clarifications on the TEG framework, e.g. on definitions and Tx TEG reporting. Thus, RAN4 should await RAN1’s reply before proceeding with measurement requirements. 
Following proposal is made:
	Whether there is impact on the core requirements from TEG framework, can be assessed once the TEG framework is settled in alignment with RAN1 and RAN2.
Temporal validity of UE/TRP Tx TEGs
RAN4 #102-e agreed to await RAN2 progress on how to signal a change in association between SRS resources to Tx TEGs. It is noted RAN2 has sent LS [5] to RAN1 asking clarification, whether the Tx TEG association information will be reported periodically with configured periodicity or aperiodically, i.e. once the Tx TEG association changes.  RAN1 has sent reply LS [6] indicating their decision to support periodicity reporting of UE Tx TEG association for the SRS resources for positioning was made mainly based on the consideration of the signalling simplicity and further signalling optimization being up to RAN2. 
RAN4 #102-e could not agree whether the temporal validity of UE Rx TEGs can be reused for applicability of reported UE/TRP Tx TEG i.e. whether the applicability of reported UE/TRP Tx TEG is limited to the measurements contained within the measurement report in which the Tx TEG association information is provided which are tagged with the corresponding Tx TEG ID.
In our view, as periodic reporting of UE Tx TEG association for the SRS resources for positioning is foreseen by RAN1, the applicability rule can be the same as for UE/TRP Rx TEG association, i.e. the UE/TRP Tx TEG association is part of one measurement report only and tagged with the same Tx TEG ID. 
Following proposal is made: 
	RAN4 to use the same applicability rule for UE/TRP Tx TEG association information as for UE Rx TEG association information.
Temporal validity of UE/TRP RxTx TEGs
The same discussion as for UE/TRP Tx TEG association information applies here. The difference is only the TEG type. But the applicability rule can be the same as for UE/TRP Rx TEG association, i.e. the UE/TRP RxTx TEG association is part of one measurement report only and tagged with the same RxTx TEG ID. 
Following proposal is made: 
	RAN4 to use the same applicability rule for UE/TRP RxTx TEG association information as for UE Rx TEG association information.
Conclusion
In this contribution, we provide our view on open issues related to core requirements for timing error mitigation. 
Following proposals are made:
1. 	Whether there is impact on the core requirements from TEG framework, can be assessed once the TEG framework is settled in alignment with RAN1 and RAN2.
	RAN4 to use the same applicability rule for UE/TRP Tx TEG association information as for UE Rx TEG association information.
	RAN4 to use the same applicability rule for UE/TRP RxTx TEG association information as for UE Rx TEG association information.  
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