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1 Introduction
At RAN1 #107-e e-meeting several agreements were made with regards to the timing Error Mitigation topic within the NR ePositioning WI: 
	Agreement
Confirm and modify the working assumption with the following modifications:
· 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.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
· to the serving gNB if a request to provide the association information is received from the gNB 
· to the LMF if a request to provide the association information is received from 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#106bis-e:
· 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, and applies to all DL PRS positioning frequency layers
· Note: If N is not explicitly included in the request, it is up to UE to determine the number of different UE Rx TEGs to measure the same DL PRS resource within its 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)  applies to all configured SRS resources for positioning
· Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to measure the same SRS resources for positioning
· 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
Each measurement instance in a TRP measurement report can be configured by LMF with either N=1 or 4 SRS measurement time occasions.

Agreement
· 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 UE Rx-Tx time difference measurements.
· N=[2, 3, 4, 6, 8], where the maximum value of N depends on UE capability, and applies to all DL PRS positioning frequency layers
· Note: If N is not explicitly included in the request, it is up to UE to determine the number of different UE Rx TEGs to measure the same DL PRS resource within its capability
· FFS: details of the signalling, procedures, and UE capability
· The timestamps of the multiple UE Rx-Tx time difference measurements in the same measurement report can be the same or different.
· 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 gNB Rx-Tx time difference measurements.
· M = [2, 3, 4, 6, 8] applies to all configured SRS resources.
· Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to measure the same SRS resources
· FFS: details of the signalling, procedures
· The timestamps of the multiple gNB Rx-Tx time difference measurements in the same measurement report can be the same or different. 
Agreement
· For UL-TDOA, supporting the following for the serving gNB to request a UE to report the Tx TEG association information between UE Tx TEG IDs and SRS resources for positioning, subject to UE capability of supporting UE Tx TEG:
· Based on a configured periodicity, a UE may report the UE Tx TEG association for the SRS resources for positioning that have already been transmitted during the configured period 
· It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the timestamps)
· It is up to RAN4 to decide when the Tx TEG association is changed
· The values of the configurable periodicities are up to RAN2
· Note: Tx TEG association information reporting by single request/response mode is assumed already supported with the previous agreement. 
· Send an LS to RAN2/RAN4 (cc: RAN3)
· to RAN2, including the following RAN1’s agreement related to the reporting of the UE Tx TEG, for RAN2 to work on the signaling
· to RAN4 for checking the agreement and work on how to decide when the Tx TEG association is changed

R1-2112967	[DRAFT] LS on the reporting of the Tx TEG association information	Moderator (CATT)
Final LS is endorsed in R1-2112968.
Agreement
· 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 RxTx TEGs with the same UE Tx TEG, and report the corresponding multiple UE Rx-Tx time difference measurements. 
· N=[2, 3, 4, 6, 8], where the maximum value of N depends on UE capability, and applies to all DL PRS positioning frequency layers
· Note: If N is not explicitly included in the request, it is up to UE to determine the number of different UE RxTx TEGs to measure the same DL PRS resource within its capability
· FFS: details of the signalling, procedures, and UE capability
· The timestamps of the multiple UE Rx-Tx time difference measurements in the same measurement report can be the same or different.
· Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP RxTx TEGs with the same TRP Tx TEG and report the corresponding multiple gNB Rx-Tx time difference measurements. 
· M = [2, 3, 4, 6, 8] applies to all configured SRS resources.
· Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP RxTx TEGs to measure the same SRS resources
· FFS: details of the signalling, procedures
· The timestamps of the multiple gNB Rx-Tx time difference measurements in the same measurement report can be the same or different. 
Agreement
· The maximum number of reported RSTD measurements obtained from different DL PRS resources per UE Rx TEG per target TRP is 4. 
· The target TRP can be the same as the RSTD reference TRP or a neighbor TRP
· Note: The number of DL PRS resources per target TRP in a measurement report is still limited to 4 as in Rel-16.
· The maximum number of reported RTOA measurements obtained from different UL SRS resources for positioning per TRP Rx TEG for a UE is 4.
· The maximum number of reported UE Rx-Tx time difference measurements obtained from different DL PRS resources per UE Rx TEG for a TRP is 4.
· The maximum number of reported gNB Rx-Tx time difference measurements obtained from different UL SRS resources per TRP Rx TEG for a UE is 4.
· The maximum number of reported UE Rx-Tx time difference measurements obtained from different DL PRS resources per UE RxTx TEG for a TRP is 4.
· The maximum number of reported gNB Rx-Tx time difference measurements obtained from different UL SRS resources per TRP RxTx TEG for a UE is 4.
· Signaling details are left to RAN2 and RAN3



In this paper, we present our views on maintenance related to the timing error mitigation for Positioning.
2 Timing Error Group (TEG) Information Reporting Enhancements
2.1 Tx TEG reporting for RTT
The following agreement was reached with regards to UL-TDOA Tx TEG reporting.

	Agreement
· For UL-TDOA, supporting the following for the serving gNB to request a UE to report the Tx TEG association information between UE Tx TEG IDs and SRS resources for positioning, subject to UE capability of supporting UE Tx TEG:
· [bookmark: _Hlk95207365]Based on a configured periodicity, a UE may report the UE Tx TEG association for the SRS resources for positioning that have already been transmitted during the configured period 
· It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the timestamps)
· It is up to RAN4 to decide when the Tx TEG association is changed
· The values of the configurable periodicities are up to RAN2
· Note: Tx TEG association information reporting by single request/response mode is assumed already supported with the previous agreement. 
· Send an LS to RAN2/RAN4 (cc: RAN3)
· to RAN2, including the following RAN1’s agreement related to the reporting of the UE Tx TEG, for RAN2 to work on the signaling
· to RAN4 for checking the agreement and work on how to decide when the Tx TEG association is changed



The following agreement was made in RAN4 WG with regards to the conditions under which the Tx TEG association to SRS can change: 

	How to decide when the Tx TEG association is changed
Agreements: 
· The UE Tx TEG association between UE Tx TEG IDs and SRS resources for positioning is up to UE implementation, so it is not necessary and practical to define the condition when the TEG association is changed. 




Based on the above, it needs to be clarified to RAN2 WG that, not only for UL-TDOA, but also for M-RTT Positioning, the SRS to TxTEG association needs to be reported in a similar fashion as for the case of UL-TDOA, together with any timestamps needed to signal the time that a particular association is valid: 

Proposal 1: For M-RTT, support a UE to report, within the UE Rx-Tx measurement report, the UE Tx TEG association for the SRS resources for positioning that have already been transmitted, together with the associated timestamp(s) for which a particular association is valid.
· Send an LS to RAN2 to continue the signaling design
2.2 Triplet of TEG reporting for M-RTT
The following Editor’s Note has been captured in the RAN2 37.355 running draft CR, with regards to the need of including a triplet of UE {RxTx TEG ID, Rx TEG ID, Tx TEG ID} in the M-RTT report. 
Editor's Note: RAN1: "FFS: whether there is a need to include the positioning SRS resource set ID in ueTxTEG". "FFS: A triplet of UE {RxTx TEG ID, Rx TEG ID, Tx TEG ID}"
This editor note was captured after it was identified in the RAN1’ RRC parameter list (R1-2112976) the following “FFS” to have been captured in the description: 
	 
	Up to UE capability, a UE may report an ueRxTxTEG-ID-group with a UE Rx-Tx measurement to LMF. The ueRxTxTEG-ID-group can include one of the following combinations of TEG IDs:

• An UE RxTx TEG ID
• A pair of UE {RxTx TEG ID, Tx TEG ID}
• A pair of UE {Rx TEG ID, Tx TEG ID}
• FFS: A triplet of UE {RxTx TEG ID, Rx TEG ID, Tx TEG ID}



It should be noted however that the initial agreement, also shown in the same row in the spreadsheet, writes that a UE may support reporting “both options”. 
	FFS for RAN2
	Agreements
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
• Option 2: Reporting of UE Rx TEG ID and UE Tx TEG ID.

Agreements
If a RxTx TEG ID is reported with a UE Rx-Tx time difference measurement, the UE may optionally also report a Tx TEG ID.



[bookmark: _Hlk95393806]Observation 1: According to the previous agreement, a UE may support reporting both {Rx TEG ID, Tx TEG ID} and {RxTx TEG ID}. 

2.3 Need of SRS-PosResourceSetId in the TxTEG association report
In the LS sent from RAN2 (R2-2201776), the following note has been captured:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]“But RAN2 does not conclude that if the srs-PosResourceSetId is required or not in UE TxTEG association report.”
Our understanding is that the SRS resource IDs are globally defined within the RRC IEs of a CC, and therefore there is no need of including the SRS-PosResourceSetId. 
[bookmark: _Hlk95393816]Observation 2: There is no need to include the SRS-PosResourceSetId in the Tx TEG SRS association. 
However, a UE may be configured with SRS resources across multiple CCs, and the M-RTT report is a single report across all the CCs. For example, imagine the UE being configured with DL-PRS in 2 bands, and having SRS configured in each band. The UE can report UE Rx-Tx measurements in a single M-RTT report, which would also include the Tx TEG SRS Association report.
Note that in NRPPa signaling (TS 38.455), when the LMF requests specific SRS transmission characteristics, it can also request a specific ARFCN number with the following IE: 
	SRS Frequency
	O
	
	INTEGER(0..3279165)
	NR ARFCN 
The carrier frequency of SRS transmission bandwidth.
	YES
	ignore


[bookmark: _Hlk95393829]Proposal 2: An M-RTT report is across all the bands that the UE has been configured with DL-PRS and SRS. The Tx TEG SRS Association report should include the option of optionally reporting an association of the SRS resource IDs to an SRS Frequency (NR ARFCN: The carrier frequency of SRS Transmission Bandwiwdth) to avoid any ambiguities if the same SRS resource ID is being used across multiple CCs. 
2.4 Maximum number of Tx TEG SRS Associations in a M-RTT measurement report
We understand the maximum number of Tx TEG SRS Associations in a single report is governed by the following parameters:
· A UE can report its capability of up to 8 TxTEGs per band
· An M-RTT report can include measurements from up to 4 bands
· A UE may be changing the associations multiple times during the measurent period of a report. Since this depends on the UE capability, there is no easy way to provide a maximum number. However, assuming a UE is required to change SRS to Tx TEG association every 20 msec, and an M-RTT report including Tx TEG SRS Associations related to 4 PRS instances with a periodicity of 160 msec, up to 32 timestamps may need to be included. 
· Maximum Number of Tx TEG SRS Associations: 8*4*32 = 1024

[bookmark: _Hlk95393838]Proposal 3: With regards to the Tx TEG SRS Association inside an M-RTT report, support a maximum of 1024 Tx TEG SRS associations (up to 8 Tx TEG per band * Up to 4 bands * Up to 32 timestamps).
3 Multiple Measurement instances in a single report
[bookmark: _Hlk40375023]In the previous RAN1 meeting, the following agreement was reached with regards to the feature of Multiple measurement instnaces in a single report: 

	Agreement:
Support enabling
· A UE to report one or more measurement instances (of RSTD, DL RSRP, and/or UE Rx-Tx time difference measurements) in a single measurement report to LMF for UE-assisted positioning, and 
· A TRP to report one or more measurement instances (of RTOA, UL RSRP, and/or gNB Rx-Tx time difference measurements) in a single measurement report to LMF, and
· Each measurement instance is reported with its own timestamp
· FFS: The measurement instances are within a [configured] measurement time window
· FFS: Each UE measurement instance can be configured with N instances of the DL-PRS Resource Set
· FFS: N (including N=1)
· FFS: Each TRP measurement instance can be configured with M SRS measurement time occasions
· FFS: M (including M=1)
· FFS: details of signalling, procedures, and UE capability if any
· FFS: whether and how to consider the additional enhancement related to measurement reporting of multi-paths and quality metric
· Note 1: A measurement instance refers to one or more measurements, which can either be the same or different types, which are obtained from the same DL PRS resource(s), or the same UL SRS resource(s).
· Note 2: This enhancement has no intention to change the mapping of measurement types to Rel-16 positioning techniques and no intention to introduce new positioning techniques either.



	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 the latest UE features agreements (R1-2200780), the following feature has been introduced (27-7):

	Multiple measurement instances which can be included in a single measurement report
	Support of mutiple measurement instances which can be included in a single measurement report

FFS: 2. Maximum number of measurement instances which can be included in a single measurement report



The following proposal was included by the moderator at the later stages of the RAN1 106 meeting, but there was not enough discussion on it. We believe it is an important proposal to progress on so that the feature can be implemented by RAN2. 
	Further discuss the association between measurement instances and UE measurement report, at least consider one of the following options,
· Alt.1: For each indicated DL PRS resource in a measurement report, multiple measurement instances are associated with the indicated DL PRS resource.
· Alt.2: For each indicated DL PRS resource set in a measurement report, multiple measurement instances are associated with the indicated DL PRS resource set.
· Alt.3: For each indicated measurement element (i.e. TRP) in a measurement report, multiple measurement instances are associated with the indicated measurement element. 
· Alt.4: For each indicated positioning method in a measurement report, multiple measurement instances are associated with the indicated positioning method. 
· Alt.5: Multiple measurement instances are directly associated with a measurement report.
FFS: The relationship between the value N and the association between measurement instances and UE measurement report.



We understand the following proposals as follows:
· Alt. 1: Using the example of DL-TDOA, for each RSTD measurement associated with a resource ID, the UE would be able to report additional RSTD measurement with a different timestamp but with the same resource ID, on the same set and TRP. 
nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 					OPTIONAL,
nr-TimeStamp-r16				NR-TimeStamp-r16,
nr-RSTD-ResultDiff-r16			CHOICE {

· In other words, across different instances, the UE would have to pick a specific subset of resources to include across time, and will not have the freedom to change those. For example, in the case below, in the first instance, all resources seem to be equal power, but in the subsequent resources, the power changes. If the UE is doing single-instance processing, it will decide in the first instance which PRS resources to be used for reporting, and it will have to stick with those for all the 6 instances.

· Alt. 2: Using the example of DL-TDOA, for each RSTD measurement associated with a resource set ID, the UE would be able to report additional RSTD measurements with a different timestamp but with the same resource set ID, on the same TRP, however the resource ID could be different. In other words, across different instances, the UE would have to pick a specific subset of sets to include, but it has the freedom to choose different resources. 

· Alt. 3: Using the example of DL-TDOA, for each NR-DL-TDOA-MeasElement-r16 associated with a TRP-ID, the UE could be able to report additional such measurement elements which need to be the same TRP-ID, but there is full freedom to pick different sets and resources as needed. 
NR-DL-TDOA-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-TDOA-MeasElement-r16\
At least for DL-TDOA, one problem with each one of the Alt.1 to Alt. 3 is that the UE would have to use the same single reference TRP and corresponding timestamp, which could be problematic due to time-drift/frequency-drift considerations. 
· Alt. 4: In this alternative, the elements NR-DL-TDOA-SignalMeasurementInformation  could be chosen to be reported multiple times in a single NR-DL-TDOA-ProvideLocationInformation message.
NR-DL-TDOA-ProvideLocationInformation-r16 ::= SEQUENCE {

	nr-DL-TDOA-SignalMeasurementInformation-r16	
											NR-DL-TDOA-SignalMeasurementInformation-r16
																			OPTIONAL,
	nr-dl-tdoa-LocationInformation-r16		NR-DL-TDOA-LocationInformation-r16
																			OPTIONAL,
	nr-DL-TDOA-Error-r16					NR-DL-TDOA-Error-r16			OPTIONAL,
	...
}
 In this case, the UE will have the freedom to change the reference PRS also. This case will also enable to send individual errors for different instances, which could be useful, since in different instances different aspects could go wrong. Alt. 4 could also be used to report multiple times NR-DL-TDOA-LocationInformation for UE-based Positioning in a similar way as the NR-DL-TDOA-SignalMeasurementInformation  would be reported for UE-assisted positioning. 

· Alt. 5: In this alternative, our understanding is that the UE could be allowed to report a series of any of the NR-XYZ-ProvideLocationInformation with XYZ = {ECID, MultiRTT, DL-AoD, DL-TDOA} on a single message. E.g., If there are 6 instances, in a single ProvideLocationInformation message, the UE includes, in the first instance a MultiRTT, DL-TDOA, then it changes to DL-TDOA, ECID, then it changes, to DL-AoD, DL-TDOA, etc. In other words, not even the positioning methods that are used are not common. 
ProvideLocationInformation-r9-IEs ::= SEQUENCE {
	[[	nr-ECID-ProvideLocationInformation-r16
									NR-ECID-ProvideLocationInformation-r16		OPTIONAL,
		nr-Multi-RTT-ProvideLocationInformation-r16
									NR-Multi-RTT-ProvideLocationInformation-r16 OPTIONAL,
		nr-DL-AoD-ProvideLocationInformation-r16	
									NR-DL-AoD-ProvideLocationInformation-r16	OPTIONAL,
		nr-DL-TDOA-ProvideLocationInformation-r16
									NR-DL-TDOA-ProvideLocationInformation-r16	OPTIONAL
	]]
}

From the alternatives above, we have a preference of Alt. 4 for the following reasons:
· Alt. 1 and 2 can be rather restrictive since it will not be possible for the UE to report the best measurements in each instance. These options do not really acknowledge the time-variability nature of the channels. 
· With regards to Alt. 3, the UE would have to pick a specific subset of TRPs to be reported across all the instances, which again, in scenarios of mobility / hand-over, this may be problematic. Also, in Alt. 3, unless said otherwise, the assumption would still be that the same reference is being used for DL-TDOA across all the instances in the report. 
· In Alt. 4, a UE would be able to pick different TRPs across time, and be able to pick different reference if it is needed. It would also allow the UE to send different error message for each instance. The UE would only have to “stick” to a set of positioning methods to be used for this report. 
· For Alt. 5, we think it is very unlikely, a UE would include, in a single report, measurements from a first set of positioning methods in a first timestamp, and then transition to a second set of positioning methods in a second timestamp. This is because, a UE has received a specific location request with a specific set of methods to be used, and the UE will just respond accordingly.
Based on the above discussion we make the following proposal: 
[bookmark: _Hlk95393861] Proposal 4: With regards to the association between measurement instances and UE measurement report, at least support the following option:
· Alt.4: For each indicated positioning method in a measurement report, multiple measurement instances are associated with the indicated positioning method. 
· That is, a UE should be able to report, in a single NR-XXX-ProvideLocationInformation, multiple NR-XXX-SignalMeasurementInformation elements for UE assisted positioning, and NR-XXX-LocationInformation for UE-based positioning. 
4 Conclusions
Overall, we make the following observations and proposals for the topic of Timing Error mitigation for increased positioning accuracy:
Proposal 1: For M-RTT, support a UE to report, within the UE Rx-Tx measurement report, the UE Tx TEG association for the SRS resources for positioning that have already been transmitted, together with the associated timestamp(s) for which a particular association is valid.
· Send an LS to RAN2 to continue the signaling design

Observation 1: According to the previous agreement, a UE may support reporting both {Rx TEG ID, Tx TEG ID} and {RxTx TEG ID}. 
Observation 2: There is no need to include the SRS-PosResourceSetId in the Tx TEG SRS association. 
Proposal 2: An M-RTT report is across all the bands that the UE has been configured with DL-PRS and SRS. The Tx TEG SRS Association report should include the option of optionally reporting an association of the SRS resource IDs to an SRS Frequency (NR ARFCN: The carrier frequency of SRS Transmission Bandwiwdth) to avoid any ambiguities if the same SRS resource ID is being used across multiple CCs. 
Proposal 3: With regards to the Tx TEG SRS Association inside an M-RTT report, support a maximum of 1024 Tx TEG SRS associations (up to 8 Tx TEG per band * Up to 4 bands * Up to 32 timestamps).

Proposal 4: With regards to the association between measurement instances and UE measurement report, at least support the following option:
· Alt.4: For each indicated positioning method in a measurement report, multiple measurement instances are associated with the indicated positioning method. 
· That is, a UE should be able to report, in a single NR-XXX-ProvideLocationInformation, multiple NR-XXX-SignalMeasurementInformation elements for UE assisted positioning, and NR-XXX-LocationInformation for UE-based positioning. 
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o


 


FFS: details of the signalling, procedures, and UE capability


 


o


 


The


 


timestamps of the


 


multiple RSTD measurements


 


in the same measurement report


 


can


 


be the same or different.


 


o


 


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.


 


o


 


M = [2, 3, 4, 6, 8]


 


(FFS:


 


other values) 


 


applies to all configured SRS resources 


for positioning


 


o


 


Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to mea


sure the same 


SRS resources for positioning


 


o


 


FFS: details of the signalling, procedures


 


o


 


The


 


timestamps of the


 


multiple RTOA measurem


ents


 


in the same measurement report


 


can


 


be the same or different.


 


 


 


A


greement


 


Each measurement instance in a TRP measurement report can be configured by LMF with either N=1 or 4 SRS measurement time occa


sions.


 


 


Agreement


 


·


 


Subject to UE capability, support the LMF to request a UE to optionally measure the same DL PRS resource of a TRP with N diff


erent UE Rx TEGs and 


report the corresponding multiple 


UE Rx


-


Tx time difference 


measurements.


 


§


 


N=[2, 3, 4, 6, 8]


, 


where the maximum 


value of N depends on UE capability, and applies to all DL PRS positioning frequency 


layers


 


§


 


Note: If N is not explicitly included in the request, it is up to UE to determine the number of different UE Rx TEGs to measu


re the 


same DL PRS resource within its 


capability


 


o


 


FFS: details of the signalling, procedures, and UE capability


 


o


 


The


 


timestamps of the


 


multiple 


UE Rx


-


Tx time difference 


measurements


 


in the same measurement report


 


can


 


be the same or different.


 


·


 


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 


gNB Rx


-


Tx time difference 


measurements.


 


o


 


M = [2, 3, 4, 6, 8]


 


applies to all configured SRS resources.


 


o


 


Not


e: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to measur


e the same 


SRS resources


 


o


 


FFS: details of the signalling, procedures


 


o


 


The


 


timestamps of the


 


multiple 


gNB Rx


-


Tx time difference 


measur


ements


 


in the same measurement report


 


can


 


be the same or different.


 


 


Agreement


 


·


 


For UL


-


TDOA, supporting the following for the serving gNB


 


to request a UE to report the Tx TEG association information between UE Tx TEG IDs and 


SRS resources for positioning, subject to UE capability of supporting UE Tx TEG:


 


o


 


Based on a configured periodicity, a UE may report the UE Tx TEG association for the SR


S resources for positioning that have already been 


transmitted during the configured period 


 


§


 


It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the


 


timestamps)


 


§


 


It is up to RAN4 to decid


e when the Tx TEG association is changed


 


o


 


The values of the configurable periodicities are up to RAN2


 


o


 


Note: Tx TEG association information reporting by single request/response mode is assumed already supported with the previous


 


agreement. 


 




  1     3GPP TSG RAN WG1 #10 8 - e       R1 - 2202140   e - Meeting, February 21st  –   March 3rd, 2022     Agenda item:   8. 5 . 1   Source:    Q ualcomm   Incorporated   Title:     Maintenance   on Timing Error Mitigation s   for improved Accuracy   Document for:   Discussion and D ecision   1   Introduction   At RAN 1 #10 7 - e   e - meeting   several agreements were made with regards to the timing Error  Mitigation  topic within the NR ePositioni n g WI :   

Agreement   Confirm and modify the working assumption with the following modifications:      For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provid e 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.   o   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   o   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 res ources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi - RTT.   o   FFS: whether to support the LMF to forward the association information to the serving and neighboring gNBs   o   UE should report its capability of support ing multiple UE Tx TEGs for Multi - RTT directly to the LMF.      Note: For mitigating UE Tx timing errors when both UL - TDOA and Multi - RTT, or UL - TDOA and DL - TDOA are used, the UE should provide the  association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):      o   to the serving gNB if a request to provide the association information is received from the gNB    o   to the LMF if a request to provide the association information is received from 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#106bis - e:      Subject to UE capability, support the LMF to request a UE to optionally measure the same DL PRS resource of a TRP with N diff erent 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 , and applies to all DL PRS  positioning frequency layers      Note: If N is not explicitly included in the  request, it is up to UE to determine the number of different UE Rx TEGs to measure the  same DL PRS resource within its capability   o   The TRP can be either a “RSTD” reference TRP or a neighbour TRP   o   FFS: details of the signalling, procedures, and UE capability   o   The   timestamps of the   multiple RSTD measurements   in the same measurement report   can   be the same or different.   o   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.   o   M = [2, 3, 4, 6, 8]   (FFS:   other values)    applies to all configured SRS resources  for positioning   o   Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to mea sure the same  SRS resources for positioning   o   FFS: details of the signalling, procedures   o   The   timestamps of the   multiple RTOA measurem ents   in the same measurement report   can   be the same or different.       A greement   Each measurement instance in a TRP measurement report can be configured by LMF with either N=1 or 4 SRS measurement time occa sions.     Agreement      Subject to UE capability, support the LMF to request a UE to optionally measure the same DL PRS resource of a TRP with N diff erent UE Rx TEGs and  report the corresponding multiple  UE Rx - Tx time difference  measurements.      N=[2, 3, 4, 6, 8] ,  where the maximum  value of N depends on UE capability, and applies to all DL PRS positioning frequency  layers      Note: If N is not explicitly included in the request, it is up to UE to determine the number of different UE Rx TEGs to measu re the  same DL PRS resource within its  capability   o   FFS: details of the signalling, procedures, and UE capability   o   The   timestamps of the   multiple  UE Rx - Tx time difference  measurements   in the same measurement report   can   be the same or different.      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  gNB Rx - Tx time difference  measurements.   o   M = [2, 3, 4, 6, 8]   applies to all configured SRS resources.   o   Not e: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to measur e the same  SRS resources   o   FFS: details of the signalling, procedures   o   The   timestamps of the   multiple  gNB Rx - Tx time difference  measur ements   in the same measurement report   can   be the same or different.     Agreement      For UL - TDOA, supporting the following for the serving gNB   to request a UE to report the Tx TEG association information between UE Tx TEG IDs and  SRS resources for positioning, subject to UE capability of supporting UE Tx TEG:   o   Based on a configured periodicity, a UE may report the UE Tx TEG association for the SR S resources for positioning that have already been  transmitted during the configured period       It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the   timestamps)      It is up to RAN4 to decid e when the Tx TEG association is changed   o   The values of the configurable periodicities are up to RAN2   o   Note: Tx TEG association information reporting by single request/response mode is assumed already supported with the previous   agreement.   

