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Introduction
In LS from RAN4 [1], RAN4 provided the following information on the TEG reporting framework.
	· 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. 



In this paper, we provide our views on the Tx TEG related requirements, given that RAN4 are primarily tasked to refine Rx related requirements.

Discussion
In RAN1#108-e, there was discussion on the consistency of TEG ID in the TEG-SRS association reporting. Given that TEG reporting is generally associated with either the LPP measurement report message or the RRC UE positioning assistance information message, this principle can be borrowed.
Let’s assume the following case of SRS-TEG association change within a reporting period of TEG-SRS association.
The reporting period is constituted by 5 SRS transmission occasions, and SRS configuration is provided such that in a single transmission occasion (e.g. in a slot), two SRS resources are configured.
At T=0 instance, SRS resource 0 is associated with panel 0, and SRS resource 1 is associated with panel 1.
At T=1 instance, this association remains.
At T=2 instance, UE switches SRS resource 0 to panel 1, meaning that both two SRS resources are transmitted from panel 1.
At T=3 instance, this association remains.
At T=4 instance, UE switches SRS resource 1 to panel 0, meaning that compared with T=0 instance, the SRS and panel are switched.

For the purpose of indicating such change, the SRS-TEG association during the period should be reported to the gNB/LMF. Applying what RAN4 has defined for DL requirement for UL would effectively mean that the timing error difference between SRS resource 0 (panel 0) at T=0 and SRS resource 1 (panel 0) at T=4 is within the margin, or alternatively the same TEG ID is associated with two SRS resources for the two timestamps

Based on the latest 38.331/37.355 signaling structure in the appendix, the report can be visualized in Figure 1.
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Within a single report
The SRS resources at any time instances that are associated with the same TEG ID should have the timing error difference within a margin, so that
· Group 1 {SRS#0@T=0, SRS#0@T=1, SRS#1@T=4} have the timing error difference within the margin.
· Group 2 {SRS#1@T=0, SRS#1@T=1, SRS#0&1@T=2, SRS#0&1@T=3, SRS#0@T=4} have the timing error difference within the margin.
The margin selected by the UE should also be reported by the UE, which is applicable to a single report.
With this information, LMF may combine the gNB measurement towards the target SRS at the corresponding time stamp for the purpose of cancelling UE Tx group delay.

Apart from the Tx part, the current LPP/RRC specification does not include the indicated margin selected by the UE, which should be added.

Proposal 1: Define the following framework for Tx TEG reporting
	· The framework of UE/TRP Tx 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 per report. 
· 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 transmission within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to all the SRS in a UEPositioningAssistanceInfo message in RRC or in a Multi-RTT-ProvideLocationInformation IE in LPP that are tagged with the corresponding TEG ID.
· For TRP that supports multiple Tx TEGs, it is up to RAN3 to define the corresponding signaling if needed.



Proposal 2: Add the margin in the TEG reporting signaling.

Conclusion
In this contribution, we have discuss the input from RAN4 on the TEG framework. Based on the discussion, we have the following proposals.
Proposal 1: Define the following framework for Tx TEG reporting
	· The framework of UE/TRP Tx 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 per report. 
· 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 transmission within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to all the SRS in a UEPositioningAssistanceInfo message in RRC or in a Multi-RTT-ProvideLocationInformation IE in LPP that are tagged with the corresponding TEG ID.
· For TRP that supports multiple Tx TEGs, it is up to RAN3 to define the corresponding signaling if needed.



Proposal 2: Add the margin in the TEG reporting signaling.
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Appendix A
TEG structure in RRC [2].
	UEPositioningAssistanceInfo-r17 ::= SEQUENCE {
    criticalExtensions                  CHOICE {
        uePositioningAssistanceInfo-r17     UEPositioningAssistanceInfo-IEs-r17,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

UEPositioningAssistanceInfo-IEs-r17 ::= SEQUENCE {
    ue-TxTEG-AssociationList-r17            UE-TxTEG-AssociationList-r17        OPTIONAL,
    lateNonCriticalExtension                OCTET STRING                        OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                         OPTIONAL
}

[bookmark: _Hlk95214035]UE-TxTEG-AssociationList-r17 ::= SEQUENCE (SIZE (1..maxUE-Tx-TEG-ID-r17)) OF UE-TxTEG-Association-r17

UE-TxTEG-Association-r17 ::=        SEQUENCE {
    ue-TxTEG-ID-r17                     INTEGER (1.. maxUE-Tx-TEG-ID-r17),
    nr-TimeStamp-r17                    NR-TimeStamp-r17,
    srs-PosResSetAssociationList-r17    SEQUENCE (SIZE (1.. maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResSetAssociation-r17
}

SRS-PosResSetAssociation-r17 ::=    SEQUENCE {
    associatedSRS-PosResourceSetID-r17  INTEGER (0.. maxNrofSRS-PosResourceSets-r16),
    associatedSRS-PosResourceIdList-r17 SEQUENCE (SIZE(1.. maxNrofSRS-PosResources-r16)) OF AssociatedSRS-PosResourceId-r17 OPTIONAL
}

AssociatedSRS-PosResourceId-r17 ::= INTEGER (0.. maxNrofSRS-PosResources-1-r16)

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


NR-TimeStamp-r17 ::= SEQUENCE {
    nr-SFN-r17           INTEGER (0..1023),
    nr-Slot-r17          CHOICE {
        scs15-r17            INTEGER (0..9),
        scs30-r17            INTEGER (0..19),
        scs60-r17            INTEGER (0..39),
        scs120-r17           INTEGER (0..79)
    },
    ...
}

----------Editor Notes: RAN2 to decide on Event Driven Reporting, noChange, DeltaChange and update based upon RAN1 agreement on SRS-ResourceSet and rest.----



TEG structure in LPP [3].
	NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16		NR-Multi-RTT-MeasList-r16,
[bookmark: _Hlk42710993]	nr-NTA-Offset-r16				ENUMERATED { nTA1, nTA2, nTA3, nTA4, ... }		OPTIONAL,
	...,
	[[
	nr-SRS-TxTEG-Set-r17			SEQUENCE (SIZE(1..maxTxTEG-Sets-r17)) OF 
										NR-SRS-TxTEG-Element-r17					OPTIONAL
																			 -- Cond Case2-3
	]]
}

...

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

SRS-PosResources-r17 ::= SEQUENCE {
	srs-PosResourceSetId-r17		INTEGER (0..maxNumOfSRS-PosResourceSets-1-r17),
	srs-PosResourceIdList-r17		SEQUENCE (SIZE (1..maxNumOfSRS-PosResources-r17)) OF
 										INTEGER (0..maxNumOfSRS-PosResources-1-r17),
	...
}



