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Introduction
RRM requirements for TEG were discussed in RAN4#102-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Temporal validity of TEG
· Measurement period requirements 
In this paper we will provide our views on the above remaining issues for TEG.
Discussion
Temporal validity of TEG
Tx TEG
	Issue 1-2-1 The temporal validity of UE/TRP Tx TEGs 
Agreements:
· Wait RAN2 progress on how to signal a change in association between SRS resources to Tx TEGs. 
· 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.


Tx TEG association can be reported for UL-TDOA and multi-RTT.
For UL-TDOA, the report is towards gNB and the signaling is defined in 38.331. So far, periodic reporting is defined, and other possible reporting type is under discussion in RAN1/2. 
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
}

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


It can be seen that each report may contain a number of instances of UE-TxTEG-Association, each gives a Tx TEG ID and the associated SRS resources, and a time stamp which defines during which time period the association given by the instance of UE-TxTEG-Association is valid. 
For example, if the Tx path for an SRS resource changes at time T0, and as a result, the resource should be switched from Tx TEG #i to Tx TEG #j, UE would e.g. report two instances of UE-TxTEG-Association for Tx TEG #i to Tx TEG #j with updated associated SRS resources and the time stamp of T0, so that LMF knows that after T0, the Tx TEG for the concerned SRS resource is changed from Tx TEG #i to Tx TEG #j.
In this sense, the temporary validity of Tx TEG has already been defined RAN2 based on time stamp information, and we do not see the need for RAN4 to discuss anything related.
For multi-RTT, the report of Tx TEG association is towards LMF and the signalling is defined in 37.355. The report is included in the measurement report for UE Rx-Tx. 
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

	nr-SRS-TxTEG-Set
This field provides the SRS for Positioning Resources associated with a particular UE Tx TEG and comprises the following subfields:
-	nr-TimeStamp specifies the start time for which the NR-SRS-TxTEG-Element is valid. If this field is absent, the nr-TimeStamp of this instance of the NR-SRS-TxTEG-Element of the nr-SRS-TxTEG-Set is the same as the nr-TimeStamp of the previous instance of the NR-SRS-TxTEG-Element. If this field is also absent in the first NR-SRS-TxTEG-Element of the nr-SRS-TxTEG-Set, all NR-SRS-TxTEG-Element's provided are valid for the measurement period of the NR-Multi-RTT-SignalMeasurementInformation. (FFS)
-	nr-ue-Tx-TEG-ID specifies the ID of this UE Tx TEG.
-	srs-PosResourceList specifies the SRS for Positioning Resources belonging to this UE Tx TEG.


The signaling structure is similar to the reporting for UL-TDOA. Each instance of NR-SRS-TxTEG-Element includes a time stamp which defines when the association information given by the instance is valid. The details related to the time stamp is FFS, but we believe this will be figured out in RAN2 as part of the signaling interpretation, and there is no need for RAN4 to discuss. 
Observation 1: The temporary validity of Tx TEG for both UL-TDOA and multi-RTT has already been defined RAN2, e.g. based on time stamp information.
What is missing in the current signaling framework for Tx TEG is the value for the margin. Similar as for Rx TEG, we believe it is meaningful to define multiple candidate timing error margin values in the spec, and to allow UE/TRP to select one value M based on its implementation and indicate to gNB or LMF. This would allow flexible UE/TRP implementations for determining the Tx TEG association.
Observation 2: It is meaningful to define multiple candidate timing error margin values in the spec, and to allow UE/TRP to select one value M based on its implementation and indicate to gNB or LMF.
Based on above, the framework for Tx TEG can be summarised as in Proposal 1. The red texts are the differences compared to the Rx TEG framework agreed in [1].
Proposal 1: Adopt the following framework for 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 gNB or LMF. 
· 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 occasions of same or difference SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or difference SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information.
If Proposal 1 is agreeable, RAN4 should inform RAN2 to define the signaling to enable UE/TRP to indicate the selected margin value for Tx TEG, and a draft LS is provided in Annex.
RxTx TEG
	Issue 1-2-2 The temporal validity of UE/TRP RxTx TEGs? 
Candidate options: 
· 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. 
· Option 2: 
· Up to RAN2. 


Since RAN4 has agreed to re-use the framework of Rx TEG to RxTx TEG and so far we have not seen any conflict with RAN1/2 conclusions, we understand the temporary validity RxTx TEG can be same as that of Rx 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.
Proposal 2: The applicability of reported UE Rx TEG agreed in last meeting can be reused for UE/TRP RxTx TEG.
Measurement period requirements 
	Issue 1-3-1 The impact of TEGs (including Rx/Tx/RxTx TEG) on PRS measurement core requirements. 
Agreements: 
· 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. 
· For UE that only supports RAN1 Rel-17 feature 27-1-4 and does not support 27-1-4a
· The existing measurement period is scaled by N if UE is requested to measure same PRS resource with N different UE Rx TEGs.
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· 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.


Based on the feature list from RAN1, we understand the meaning is 27-1-4a is quite clear, i.e. in indicates the number of Rx TEGs that can be used to measure the same PRS resource simultaneously, so the measurement period should be scaled by N/k, where k is the value UE reports for 27-1-4a. Otherwise, we do not see the point to have the capability for 27-1-4a. If UE can only measure with one Rx TEG at a time, then it can report value 1 for 27-1-4a. 
	27-1-4
	Support of  UE Rx TEGs for measuring the same DL PRS resource
	The candidate values are {2, 3, 4, 6, 8}

	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The candidate values are {1,2,3,4,6,8}


Proposal 3: 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.
Conclusions
In this paper we provided our views on remaining issues for TEG.
Proposal 1: Adopt the following framework for 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 gNB or LMF. 
· 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 occasions of same or difference SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or difference SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information.
Proposal 2: The applicability of reported UE Rx TEG agreed in last meeting can be reused for UE/TRP RxTx TEG.
Proposal 3: 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.
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1. Overall Description:
RAN4 has informed agreements related to UE/TRP TEG framework in LS R4-2206998. 

During RAN4#103-e, RAN4 reached the further agreements related to UE/TRP Tx TEG framework.
	Adopt the following framework for 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 gNB or LMF. 
· 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 occasions of same or difference SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or difference SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information.
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In addition, RAN4 will specify 6 candidate margin values for UE/TRP Rx TEG, Tx TEG and RxTxTEG in the spec, i.e. N=6. The exact values for the margins will be defined in 38.133, and can be dependent on PRS and SRS BWs.

RAN4 respectfully asks RAN2, RAN3 and RAN1 to take the above information into account and define signalling support for TEG framework. 

2. Actions:
To RAN1/2/3:
RAN4 respectfully asks RAN2, RAN3 and RAN1 to take the above information into account and define signalling support for TEG framework. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #104-e		Aug. 22 – Aug. 26, 2022		Toulouse, France
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