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Introduction
RAN4 has progressed the discussion on NR positioning enhancements for the Rel-17 WID [1] at RAN4 #101bis-e and made following agreements related to timing error mitigation, as summarized below and depicted in WF [2]. 
	RAN4 #101bis-e Agreements 
· Timing error margins associated with TEGs for UE/TRP: A single timing error margin is associated with each Rx TEG, FFS: if same margin for all Rx TEGs, same or different margin for measurements with different time stamps. TE margins for Tx TEGs, RxTx TEGs and Rx TEGs will be specified in TS 38.133 by RAN4. Inform RAN1 when further progress is achieved.
· Time variance of the TEG: applicability of reported UE Rx TEG within the measurement report in which the Rx TEG information is provided. FFS for Tx TEGs and RxTx TEGs.
· RRM requirements: TEG framework has no impact on core requirements, FFS the impact on accuracy requirements and testing in performance part.
· Report for the measurement without TEG association: no consensus if TEG association can be optional. 
· Reporting of the Tx TEG association information: send reply LS to RAN1, clarifying UE Tx TEG association between UE Tx TEG IDs and SRS resources for positioning is up to UE implementation and hence no condition needs to be defined when UE Tx TEG is changed. Reporting of a change of Tx TEG association is up to RAN2.


The WF [2] also contains following list of open issues related to timing error mitigation summarized below.
	RAN4 #101bis-e Open issues 
· Timing error margin: values of margins associated with Rx TEGs, Tx TEGs and RxTx TEGs for UE/TRP, whether reuse of margins for Rx TEGs can be done for Tx TEGs and RxTx TEGs
· Configuration / reporting of timing error margins: network can configure requested margins to UE/TRP, UE/TRP report used margins to NW.
· Time variation of TEGs: Whether to define time-variant (semi-static or dynamic) Tx/RxTx TEGs
· RRM requirements: The impact on measurement requirements from TEG framework
· Measurements without TEG association: how to report transmissions/measurements which cannot be associated with any TEG


This contribution treats open RAN4 issues related to mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays.
Discussion
In this section, TEG grouping methodology is addressed and above listed open issues from RAN4 #101bis-e [2] are discussed taking into account Email discussion at RAN4 #101bis-e [3].
TEG framework
Background
NR positioning enhancement can be achieved related to timing error mitigation to reduce the TOA measurement error for time-based measurements such as RSTD, RTOA, UE Rx-Tx time difference and gNB Rx-Tx time difference. The timing error for transmission/reception in the UE/TRP depends in its magnitude on several factors, such as group delay error, carrier frequency, channel bandwidth, antenna panel architecture, multipath fading conditions and RF components. 
A device has several RF impairment calibrations at manufacturing stage or during operation. Calibrations are up to device implementations, accuracy of RF components such as timing offset or frequency offset after calibration is usually included as impairment margin in the minimum requirements specified by RAN4. However, this feature targets to further mitigate residual timing error after calibrations.
	This feature targets to mitigate residual timing error after calibrations including baseband timing compensation. The residual timing offset includes residual timing error in baseband and RF impairment error.
	The TEG feature, specified by RAN1, attempts to mitigate this residual timing error after calibrations.
In previous RAN1 #104-e meeting, RAN1 achieved agreement on the terms Tx timing error and Rx timing error and on definitions for Tx TEG, Rx TEG and RxTx TEG for UE and TRP [4]: 
	Agreement:
The following definitions are used for the purpose of discussion of internal timing errors (these terms are not agreed to be included in the specifications):
· Tx timing error: From a signal transmission perspective, there will be a time delay from the time when the digital signal is generated at baseband to the time when the RF signal is transmitted from the Tx antenna. For supporting positioning, the UE/TRP may implement an internal calibration/compensation of the Tx time delay for the transmission of the DL PRS/UL SRS signals, which may also include the calibration/compensation of the relative time delay between different RF chains in the same TRP/UE. The compensation may also possibly consider the offset of the Tx antenna phase center to the physical antenna center. However, the calibration may not be perfect. The remaining Tx time delay after the calibration, or the uncalibrated Tx time delay is defined as Tx timing error. 
· Rx timing error: From a signal reception perspective, there will be a time delay from the time when the RF signal arrives at the Rx antenna to the time when the signal is digitized and time-stamped at the baseband. For supporting positioning, the UE/TRP may implement an internal calibration/compensation of the Rx time delay before it reports the measurements that are obtained from the DL PRS/UL SRS signals, which may also include the calibration/compensation of the relative time delay between different RF chains in the same TRP/UE. The compensation may also possibly consider the offset of the Rx antenna phase center to the physical antenna center. However, the calibration may not be perfect. The remaining Rx time delay after the calibration, or the uncalibrated Rx time delay is defined as Rx timing error. 
· UE Tx ‘timing error group’ (UE Tx TEG): A UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing errors within a certain margin.
· TRP Tx ‘timing error group’ (TRP Tx TEG): A TRP Tx TEG is associated with the transmissions of one or more DL PRS resources, which have the Tx timing errors within a certain margin.
· UE Rx ‘timing error group’ (UE Rx TEG): A UE Rx TEG is associated with one or more DL measurements, which have the Rx timing errors within a certain margin.
· TRP Rx ‘timing error group’ (TRP Rx TEG): A TRP Rx TEG is associated with one or more UL measurements, which have the Rx timing errors within a margin.
· UE RxTx ‘timing error group’ (UE RxTx TEG): A UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, and one or more UL SRS resources for the positioning purpose, which have the ‘Rx timing errors+Tx timing errors’ within a certain margin.
· TRP RxTx ‘timing error group’ (TRP RxTx TEG): A TRP RxTx TEG is associated with one or more gNB Rx-Tx time difference measurements and one or more DL PRS resources, which have the ‘Rx timing errors+Tx timing errors’ within a certain margin.


As defined by RAN1, the timing error for Rx and for Tx is determined after calibration/compensation:
· The remaining Tx time delay after the calibration, or the uncalibrated Tx time delay is defined as Tx timing error. 
· The remaining Rx time delay after the calibration, or the uncalibrated Rx time delay is defined as Rx timing error.
Tx TEG, Rx TEG and RxTx TEG grouping methodology
Our understanding of the taken RAN1 approach for defining the TEG framework is the following. 
Based on the above, we assume that the calibration/compensation will yield symmetric timing error distribution and hence symmetric intervals around timing error TE=0, i.e. the case matching the calibration. An exemplary distribution of the residual TE error is illustrated in Figure 1.
Assuming TE grouping will be based on N groups with different maximum single-sided timing error TEi, for each TEG after calibration TE1, TE2, …, TEN , where TEi = ki * Tc , where TEi corresponds to single-sided TE margin Mi , then the difference between timing measurements belonging to the same TEG group will not be larger than 2 * TEi. Figure 1 is illustrating this TE grouping approach for N=4.±k1*TC   
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Figure 1: Exemplary PDF of residual TE per TEG and TEG grouping approach (example N=4).
Tx TEG, RxTx TEG and Rx TEG are part of the association information belonging to a timing measurement derived from a PRS or SRS resource and may change over time.
This yields to following proposal:
	Tx TEG, RxTx TEG and Rx TEG grouping methodology is based on N groups with different TE margin Mi for each TEG after calibration M1, M2, …, MN , where Mi = ki*Tc.
According to above listed agreements, RAN4 #101bis-e concluded: 
· TE margins for Tx TEGs, RxTx TEGs and Rx TEGs will be specified in TS 38.133 by RAN4.
This means that the margins Mi for Tx TEG, RxTx TEG and Rx TEG will be specified in TS 38.133. It is noted, for UE Rx TEG, as agreed at RAN4 #101bis-e, the margin Mi refers to measurements in the same measurement report tagged with the same Rx TEG ID.  
The number N of supported groups for Tx TEG, Rx TEG and RxTx TEG is implementation specific for UE/TRP. For instance, a UE/TRP may only support a given subset of defined TEG’s based on supported margins Mi. It is noted RAN1 has discussed the maximum possible value for N and so far has tentatively decided on 32 (pending UE feature discussion).
From minimum performance requirements perspective, no mandatory least stringent margin is to be defined for each of Rx TEG, RxTx TEG and Rx TEG, as UE/TRP needs to satisfy Rel-16 accuracy requirements. 
This yields to following proposals:
	The number N of supported groups for Tx TEG, RxTx TEG and for Rx TEG is implementation specific for UE/TRP. 
	From minimum performance requirements perspective, UE / TRP needs to satisfy Rel-16 accuracy requirements.  
Tx  / Rx TEG association information and reporting to LMF
The Tx TEG, RxTx TEG and Rx TEG association information, i.e. the evaluated Tx TEG ID, RxTx TEG ID and Rx TEG ID for configured PRS/SRS resources, corresponding to the associated TE margin, will be added by the receiver entity or added by the transmitter entity and will be forwarded to LMF along the measurement in case of Rx TEG or RxTx TEG, else separately sent as report in case of Tx TEG. In our view, the Rx TEG association information for each DL or UL timing measurement can be reported for a single measurement over the measurement period and sent along the measurement to LMF, since only few additional bits are needed for each measurement in the measurement report. The Tx TEG association information thereagainst may be sent separately. This is detailed below for the positioning methods of interest, i.e. DL TDOA, Multi-RTT and UL-TDOA.
DL-TDOA
For DL-TDOA, the TEG association information for RSTD includes Rx TEG association information for measured PRS resource(s) from reference cell and Rx TEG association information for measured PRS resource(s) from configured target cells, determined by UE as well as Tx TEG association information for the same PRS resource(s) at reference cell and at configured target cells, determined by TRP’s. 
The Rx TEG association information for reference cell and configured target cells is determined for each RSTD measurement over the measurement period and sent along the RSTD measurement in the measurement report to LMF. The Tx TEG association information is sent by reference TRP and configured target TRPs separately to LMF in implementation specific manner (e.g. per transmitted PRS resource or collecting several transmitted PRS resources).
Multi-RTT
For Multi-RTT, the TEG association information for UE Rx-Tx time difference to serving cell includes RxTx TEG association information for measured PRS resource(s) from serving cell as well as for SRS resource(s) transmitted to its serving cell, both determined by UE. 
The TEG association information for UE Rx-Tx time difference to a configured neighbour cell includes RxTx TEG association information for measured PRS resource(s) from neighbour cell as well as for the SRS resource(s) transmitted to its serving cell, both determined by UE.
This means RxTx TEG association information for serving cell and configured neighbour cells are determined by UE. Hence the complete TEG association information for UE Rx-Tx time difference measurement is sent along the measurement in the measurement report to LMF.  
For Multi-RTT, the TEG association information for gNB Rx-Tx time difference to served UE includes RxTx TEG association information for measured SRS resource(s) from served UE as well as for the PRS resource(s) transmitted to served UE, both determined by TRP. 
The TEG association information for gNB Rx-Tx time difference to UE in neighbour cell, includes RxTx TEG association information for measured SRS resource(s) from UE in neighbour cell, transmitted to its serving cell, as well for transmitted PRS resource(s) received by UE in neighbour cell, both determined by TRP. 
Again, the RxTx TEG association information in case of serving TRP and neighbour TRPs is determined entirely by TRP and sent to LMF along the gNB Rx-Tx time difference measurement. 
UL-TDOA
For UL-TDOA, the TEG association information for RTOA includes Rx TEG association information for measured SRS resource(s) from served UE at serving cell or configured neighbour cells, respectively, determined by serving TRP or neighbour TRPs, as well as Tx TEG association information for SRS resource(s) transmitted to its serving cell, determined by the served UE. 
Again, the Rx TEG association information is sent by serving TRP and neighbour TRPs to LMF along the RTOA measurement, whilst the Tx TEG association information is requested by serving TRP and informed by served UE to serving TRP separately as described in RAN1 LS [5]. The serving TRP then forwards the Tx TEG association information to LMF. 
This yields to following proposals:
	The TEG association information for the timing measurements RSTD and UL-RTOA includes Rx TEG information and corresponding Tx TEG information added by the transmitter. The Rx TEG information is forwarded to LMF along the measurement. The Tx TEG 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 or triggered by UE and forwarded via serving TRP to LMF. The TEG association information for the timing measurements UE Rx-Tx time difference and gNB Rx-Tx time difference will include RxTx TEG information and will be reported to LMF along the measurement.  
Open issues in Way Forward
This section deals with a number of open issued in the WF from last meeting [2].
How to define timing error margins associated with Rx TEGs for UE/TRP
RAN4 #101bis-e considered following open issues related to Rx TEG:
· FFS if same or different timing error margins associated with the Rx TEG are used for measurements with different time stamps
· FFS whether the timing error margin is the same or not for all Rx TEGs, if UE/TRP has multiple TEGs
For the first issue, RAN4 could not achieve consensus at RAN4 #101bis-e. However, it was also agreed: 
· Applicability of reported UE Rx TEG within the measurement report in which the Rx TEG information is provided. 
[bookmark: _Hlk95740953]This means that Rx TEG is intended to refer to measurements over the same measurement period, which are usually conveyed in the same measurement report to LMF. Conveying measurements over the same measurement period in different measurement reports, is not a typical case in our view. 
	Rx TEG is intended to refer to measurements over the same measurement period, which are conveyed in the same measurement report to LMF.  
For the second issue, we support the definition of different TE margins in case of multiple TEGs, as depicted in section 2.1.
For the handling of Rx TEG in case UE supports multiple Rx TEGs, RAN4 #101bis-e considered following procedural  options [2].
	· Option A: (Qualcomm, Nokia)
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with multiple values (M1, M2, …), which means the timing error difference between the measurements within the TEG#i is within the margin Mi where i=1,2,…. 
· Mi is selected from {TE1, TE2, …}
· Mi can be same as or different from each other
· Step #3: UE/TRP reports the corresponding margin together with Rx TEG ID during the measurement report. 
· Step #4: 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 a Rx TEG ID.
· Step #5: RRM accuracy requirements will be defined based on the different values {TE1, TE2, …}. 
· Option C: (Ericsson, OPPO, Intel, Nokia)
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with the same value  M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· M is selected from {TE1, TE2, …}
· Step #3: UE/TRP reports selected margin M before the measurement (e.g. after receiving the location request) and only report the Rx TEG ID during the measurement report. 
· Step #4: 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. 
· Step #5: RRM accuracy requirements will be defined based on the different values {TE1, TE2, …}. 
· Step #6: FFS whether NW can configure requested margin to UE/TRP based on positioning demand.
· Option D (HW): 
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: LMF selects one value M from {TE1, TE2, …} and indicate to UE/TRP
· Step #3: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with the same value  M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· Step #4: 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 a Rx TEG ID.
· Step #5: RRM requirements will be defined based on the different values {TE1, TE2, …}. 


According to section 2.1, for UE which has multiple Rx TEGs (TEG#1, TEG#2, …), we support to associate them with multiple margins (M1, M2, …). We propose to modify option A to option A1, which has improved wording and aligns terminology as follows. 
	· Option A1:
· Step #1: RAN4 defines multiple candidate values for the timing error margin {TE1, TE2, …} in the spec. 
· Step #2: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with multiple TE margin values (M1, M2, …), which means the timing error difference between the measurements within the TEG#i is within the TE margin ±Mi where i=1,2,…. 
· Mi is selected from {TE1, TE2, …} and is implementation specific for UE/TRP.
· Mi can be same or different from each other
· Step #3: UE/TRP reports the corresponding margin as indicated by the Rx TEG ID during the measurement report and associates the respective measurements. 
· Step #4: 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 a Rx TEG ID.
· Step #5: RRM accuracy requirements will be defined based on the different values {TE1, TE2, …}. 


Thus, the following proposal is made: 
	For issue 1-1-1 in RAN4 #101bis-e WF [2], RAN4 to agree on option A1 as depicted in section 2.2.1. 
How to define timing error margins associated with Tx TEGs or RxTx TEGs for UE/TRP
RAN4 #101bis-e considered following options.
	· Whether to reuse the values of UE/TRP Rx TEG for UE/TRP Tx TEGs if applicable. 
· Whether to reuse the values of UE/TRP Rx TEG for UE/TRP RxTx TEGs if applicable. 


Whether to reuse TE margins, defined for Rx TEG, for Tx TEG and RxTx TEG depends on UE and TRP implementation. In general we consider that these margins are independent. 
Following proposal is made: 
	RAN4 to agree not to reuse TE margins specified for Rx TEG for Tx TEG and RxTx TEG. 
Configuration / reporting of timing error margins
RAN4 #101bis-e considered following open issues.
	· FFS whether NW can configure requested margins to UE/TRP based on demand.
· FFS whether UE/TRP need to report used margins to NW based on implementation.  


For the first issue, if NW can configure requested margins to UE/TRP, it needs to be aware of UE/TRP capability of supporting as given margin. This will require to define UE capabilities and/or the definition of a mandatory support for a pre-defined margin, which will have larger impact to core and accuracy requirements. Given that TE mitigation is introduced in Rel-17 and RRM requirements need to be stabilized, in our view this issue can be deprioritized.  
Following proposal is made: 
	Deprioritize the issue ‘whether NW can configure requested margins to UE/TRP based on demand’ for Rel-17.
For the second issue, the reporting of margins by UE/TRP is not needed in our view. As signalled TEG ID for a certain set of measurements is associated with a given margin according to specified values in TS 38.133, the LMF can derive the timing error margin from the reported TEG ID alone.  
Following proposal is made: 
	No reporting of used margins to NW by UE/TRP based on implementation is needed.
Whether to define time-variant (semi-static or dynamic) Tx / RxTx TEGs
RAN4 #101bis-e considered following options.
	· Option 1: 
· Use the same approach as Rx TEG for time-variant (semi-static or dynamic) Tx TEGs and RxTx TEGs
· Option 2: 
· The association change of Tx TEGs and RxTx TEGs is up to RAN2. 


As investigated in [6], we do not see justification in defining dynamic TEGs, as the timing error will be time variant, but the TEGs, referring to measurements in the same measurement period, can be kept static. Thus, we propose to use the same approach for Tx TEG and RxTx TEG as for Rx TEG (option 1). 
Following proposal is made:
	The same approach as Rx TEG for time-variant (semi-static or dynamic) is used for Tx TEGs and RxTx TEGs.
Impact of TEG framework on measurement requirements
WF of RAN4 #101bis-e also listed following open issue [2]:
	· FFS: There is no impact on the core requirements from TEG framework.  


In our view, the TEG framework should be defined first together with basic RRM core requirements, i.e. how specification support of Tx TEG, RxTx TEG and Rx TEG 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 set this FFS until the TEG framework is settled in alignment with RAN1 and RAN2.  
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.
How to report transmissions/measurements which cannot be associated with any 	TEG
RAN4 #101bis-e considered following options.
	· Option 1: (CATT, ZTE, Huawei, vivo, Ericsson)
· Whether and how to report the measurement without TEG association should be within RAN1/2 scope. 
· Option 2: (Qualcomm, Ericsson, Nokia, OPPO)
· Association of transmissions/measurements to TEGs is optional. 
· If a measurement or transmitted signal is not associated with a TEG, then no further assumption about relative timing between said measurement/signal and other measurement/signals can be made beyond what is already implied by measurement accuracy requirements in Rel-16.(Qualcomm)


The TEG association information is not a mandatory information, since it aids LMF to determine the UE position based on measurements with least timing error. In case this information is not available, e.g. due to change of the TEG association information, the position estimate can still be done without this additional information. Thus option 2 is supported. 
Following proposal is made:
	To support the case transmission/measurements cannot be associated with any TEG, allow TEG association in measurement report to be optional.
Conclusion
In this contribution, we provide our view on open issues related to TEG and timing delay mitigation. 
Following observations are made:
1. 	This feature targets to mitigate residual timing error after calibrations including baseband timing compensation. The residual timing offset includes residual timing error in baseband and RF impairment error.
	The TEG feature, specified by RAN1, attempts to mitigate this residual timing error after calibrations.
Following proposals are made:
1. 	Tx TEG, RxTx TEG and Rx TEG grouping methodology is based on N groups with different TE margin Mi for each TEG after calibration M1, M2, …, MN , where Mi = ki*Tc.
	The number N of supported groups for Tx TEG, RxTx TEG and for Rx TEG is implementation specific for UE/TRP.
	From minimum performance requirements perspective, UE / TRP needs to satisfy Rel-16 accuracy requirements.  
	The TEG association information for the timing measurements RSTD and UL-RTOA includes Rx TEG information and corresponding Tx TEG information added by the transmitter. The Rx TEG information is forwarded to LMF along the measurement. The Tx TEG 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 or triggered by UE and forwarded via serving TRP to LMF. The TEG association information for the timing measurements UE Rx-Tx time difference and gNB Rx-Tx time difference will include RxTx TEG information and will be reported to LMF along the measurement.  
	Rx TEG is intended to refer to measurements over the same measurement period, which are conveyed in the same measurement report to LMF.   
	For issue 1-1-1 in RAN4 #101bis-e WF [2], RAN4 to agree on option A1 as depicted in section 2.2.1. 
 	RAN4 to agree not to reuse TE margins specified for Rx TEG for Tx TEG and RxTx TEG. 
	Deprioritize the issue ‘whether NW can configure requested margins to UE/TRP based on demand’ for Rel-17.
	No reporting of used margins to NW by UE/TRP based on implementation is needed.
The same approach as Rx TEG for time-variant (semi-static or dynamic) is used for Tx TEGs and RxTx TEGs.
	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.
	To support the case transmission/measurements cannot be associated with any TEG, allow TEG association in measurement report to be optional.
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1     3GPP TSG - RAN WG4 Meeting #   10 2 - e      R4 - 2 20 5940   Electronic Meeting,  Febr uary 2 1  –   March 3 , 2022     Source:   Nokia,  Nokia   Shanghai Bell     Title:   Discussion on timing error mitigation for NR positioning   Agenda item:   10 . 2 1 .2.1   Document for:   Discussion   1   Intro ductio n   RAN4 h as progressed the discussion  on NR positioning enhancements for the Rel - 17 WID [1]  at RAN4 #101 bis - e and  made  following agreements  related to timing error mitigation, as  summarized  below   and  depicted in WF [2].   

RAN4 #101bis - e   Agreements     ?   T iming error margins associated with TEGs for UE/TRP :  A single timing error margin is associated  with each Rx TEG, FFS: if same margin for all R x   TEGs, same or different margin for measurements with  different time stamps. TE margins for Tx TEGs, Rx Tx   TEGs and Rx TEGs will be specified in TS 38.133  by RAN4.   Inform RAN1 when further progress is achieved.   ?   T ime variance of the TEG : applicability of rep orted UE Rx TEG within the measurement report in which  the Rx TEG information is provided. FFS for Tx TEGs and RxTx TEGs.   ?   RRM requirements : TEG framework has no impact on core requirements, FFS the impact on accuracy  requirements and testing in performance   part.   ?   R eport for the measurement without TEG association : no consensus if TEG association can be optional.    ?   R eporting of the Tx TEG association information :   send reply LS to RAN1, clarifying UE Tx TEG  association between UE Tx TEG IDs and SRS resources fo r positioning is up to UE implementation and  hence no condition needs to be defined when UE Tx TEG is changed. Reporting of a change of Tx TEG  association is up to RAN2.  

The WF [2] also contains following list of open issues   related to timing error mitigation   summarized below .  

RAN4 #101 bis - e Open issues     ?   Timing error margin :  values  of  margins associated with  Rx  TEGs , Tx TEGs and RxTx TEGs for   UE/TRP ,  whether reuse of margins for  Rx   TEGs can be done for Tx TEGs and RxTx TEGs   ?   Configuration / reporting of t iming error margin s :  network can  configure requested margins to UE/TRP,  UE/TRP report used margins to NW.   ?   Time variation of TEGs : Whether  to define time - variant (semi - static or dynamic)  Tx/RxTx  TEGs   ?   RRM requirements : The  impact on measurement requirements  from TEG framework   ?   Measurements w ithout TEG association : how to  report transmissions/measurements which cannot be  associated with any TEG  

This contribution treats open RAN4 issues  related to  mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays .   2   Discussion   In this s ection ,   TEG grouping metho dology is  addressed and   a bove listed  open  issues from RAN4 #101 bis - e  [2]  are  discussed   taking into account  Email discussion at RAN4 #101b is - e   [3] .   2.1   TEG framework   2.1.1   Background  

