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1 Introduction
At RAN1 #108-e e-meeting several agreements were made with regards to all the accuracy related topics: Timing Error mitigation Enhancements, UL-AoA Enhancements, and DL-AoD Enhancements.
In this paper, we present our views on additional maintenance issues related to the accuracy Enhancements for Positioning.
2 Timing Error Group (TEG) Information Reporting Enhancements
2.1 TxTEG Timestamp in M-RTT
The following FFS is captured in the M-RTT measurement report in LPP with regards to the nr-Timestamp-r17: 
NR-SRS-TxTEG-Element-r17 ::= SEQUENCE {
	nr-TimeStamp-r17				NR-TimeStamp-r16						OPTIONAL,	-- Need OP
	nr-UE-Tx-TEG-ID-r17				INTEGER (0..maxNumOfTxTEGs-1-r17),
	srs-PosResourceList-r17			SEQUENCE (SIZE (1..maxNumOfSRS-PosResourceSets-r17)) OF 
												SRS-PosResources-r17,
	...
} -- FFS if nr-TimeStamp-r17 is needed

We think that the nr-Timestamp is needed in the M-RTT, since it is expected to capture the time that the SRS <->TxTEG association is valid. This is different from the timestamp of the UE Rx-Tx measurement. The UE Rx-Tx measurement does not depend on the transmission of the SRS, since it is only related to the Rx measurement in both NR Rel-16 and Rel-17. 
Observation 1: The Timestamp of the TxTEG<->SRS corresponds to the time that the TxTEG and SRS association is valid. It is not the same as the time that the UE Rx-Tx measurement is valid.  
Observation 2: A UE can always report the same timestamp if the TxTEG and SRS association is valid at the time that the UE Rx-Tx measurement is also valid. 
Proposal 1: The Timestamp of the TxTEG<->SRS association is needed and should be kept in the LPP measurement report for M-RTT. 
2.2 Maximum number of Tx TEG SRS Associations in a M-RTT measurement report
The following Note appears in the endorsed 38.331 CR with regards to the maximum number of TxTEGs: 

	----------Editor Notes: maxNrOfTEG-ID-r17 should be decided by RAN1/4.



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 2: 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).
2.3 TxTEG to SRS Association Reporting
The following agreement was achieved with regards to TxTEG reporting for UL-TDOA:
	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



The following part of the agreement, that the report should include association of SRS resources that have already been transmitted is missing in both 38.214 and 38.331 specification. 
· 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 

	Description of nr-TimeStamp in 38.331:

nr-TimeSTamp
This field specifies the latest time instance at which the association is valid prior to the reporting.



	Description of TxTEG reporting for UL-TDOA in TS 38.214:
The UE may be configured to report, subject to UE capability, association information of SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter [ueTxTEG].



Proposal 3: Add in the TS 38.214, the following changes:
· The UE may be configured to report, for the SRS resources for positioning that have already been transmitted, subject to UE capability, association information of SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter [ueTxTEG]. 
· If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, as defined in clause 5.1.6.5, the UE shall report the association information of already transmitted SRS resources configured by the higher layer parameter SRS-PosResource with the UE Tx TEG ID.

If this is not clarified, then there may be a misunderstanding that the UE may report TxTEG to SRS association for SRS that not transmitted already. 
3 Batch Reporting Feature
3.1 TEG Applicability across the multiple measurement instances in a single report
[bookmark: _Hlk95393861]An LS was sent to RAN1 from RAN4 related to the UE/TRP TEG framework where the following agreements were made: 

	· 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. 



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. RAN4 kindly asks RAN1/2 to provide feedback if any issues are identified. 
One aspect that it useful to clarify is how the following agreement is interpreted for the “batch reporting feature”
· 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.

Specifically, when the UE includes multiple measurement instances in a single measurement report, one could interpret the above sentence in one of the following 2 ways:
· Interpretation 1: The applicability of reported UE Rx TEG is limited to the measurements contained across all the measurement instances within a measurement report
· Interpretation 2: The applicability of reported UE Rx TEG is limited to the measurements contained within the single measurement instance in which the Rx TEG information is provided 

We think that the correct interpretation is Interpretation 2. That is, the applicability of the reported Rx TEGs should not span across multiple measurement instances within a measurement report. 

Proposal 4: The applicability of reported UE Rx TEG, RxTx TEGs, is limited to the measurements contained within the single measurement instance of a measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with the corresponding TEG ID.
· Send an LS to RAN4

Proposal 5: Add the following sentence in TS 38.214 Section 5.1.6.5
· The applicability of reported UE Rx TEG, RxTx TEGs, is limited to the measurements contained within the single measurement instance of a measurement report in which the Rx TEG, RxTx TEG, information is provided, and only to measurements that are tagged with the corresponding TEG ID.

3.2 Multiple measurement instances in a single measurement report
The following agreement was reached in RAN1 but has not been implemented in 38.214 specification.
	Agreement
· The association between measurement instances and UE measurements in the report to LMF should be defined as follows:
· For each indicated positioning method in a measurement report, multiple measurement instances are associated with the indicated positioning method. 
· E.g., a UE reports in a single NR-XXX-ProvideLocationInformation, multiple NR-XXX-SignalMeasurementInformation elements for UE assisted positioning, and NR-XXX-LocationInformation for UE-based positioning. 
· It is up to RAN2 on how to implement above agreement
· It is up to RAN3 to implement the association between measurement instances and gNB measurements in the report to LMF
· Send an LS to RAN2/RAN3, asking them to take above information into account in their signalling work.



We make the following proposal of a TP to be added in TS 38.214 Section 5.1.6.5:
Proposal 6: Add the following sentence in TS 38.214 Section 5.1.6.5
· The UE may be configured, subject to UE capability, to report, for each indicated positioning method in a measurement report, multiple measurement instances associated with the indicated positioning method. 

3.2 Maximum number of measurement instances in a single measurement report
There will need to be a maximum number of measurements instances added in a single report for the completion of this feature. Since this feature was agreed in RAN1, it should be RAN1 that makes the decision of the final number. 
Proposal 7: Support up to 128 meausement instances in a single measurement report. 

4 Conclusions
Overall, we make the following observations and proposals for the topic of Accuracy Enhancements:
 Observation 1: The Timestamp of the TxTEG<->SRS corresponds to the time that the TxTEG and SRS association is valid. It is not the same as the time that the UE Rx-Tx measurement is valid.  
Observation 2: A UE can always report the same timestamp if the TxTEG and SRS association is valid at the time that the UE Rx-Tx measurement is also valid. 
Proposal 1: The Timestamp of the TxTEG<->SRS association is needed and should be kept in the LPP measurement report for M-RTT. 
Proposal 2: 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 3: Add in the TS 38.214, the following changes:
· The UE may be configured to report, for the SRS resources for positioning that have already been transmitted, subject to UE capability, association information of SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter [ueTxTEG]. 
· If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, as defined in clause 5.1.6.5, the UE shall report the association information of already transmitted SRS resources configured by the higher layer parameter SRS-PosResource with the UE Tx TEG ID.

Proposal 4: The applicability of reported UE Rx TEG, RxTx TEGs, is limited to the measurements contained within the single measurement instance of a measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with the corresponding TEG ID.
· Send an LS to RAN4

Proposal 5: Add the following sentence in TS 38.214 Section 5.1.6.5
· The applicability of reported UE Rx TEG, RxTx TEGs, is limited to the measurements contained within the single measurement instance of a measurement report in which the Rx TEG, RxTx TEG, information is provided, and only to measurements that are tagged with the corresponding TEG ID.

Proposal 6: Add the following sentence in TS 38.214 Section 5.1.6.5
· The UE may be configured, subject to UE capability, to report, for each indicated positioning method in a measurement report, multiple measurement instances associated with the indicated positioning method. 

Proposal 7: Support up to 128 measurement instances in a single measurement report. 
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