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Introduction
Framework and RRM requirements for PRS measurement with TEG are discussed in RAN4#103-e, and the outcomes are captured in WF [1]. Based on [1] most issues related to TEG for the core part are closed.
RAN1#109-e an LS [2] is sent to RAN4, and the following issues needs to be discussed by RAN4:
· Issue #5: Maximum number of changes of reports (or changes) of the TEG-SRS association
· Issue #6: Questions on UE Rx/RxTx TEG margins
· Issue #7: Difference of timing error margin values for Rx TEG and RxTx TEG
Besides above, some details need to be aligned about how the LMF indication would impact RAN4 requirements.
· Measurement period requirements related to LMF indication 
In this paper we will provide our views on above issues for TEG.
 Discussion
Issue #5: Maximum number of changes of reports (or changes) of the TEG-SRS association
	Agreement
Include the following in the reply LS to RAN4, RAN2, RAN3:
· In RAN1’s understanding, each measurement instance may allow up to 8 reports (or changes) of the TEG-SRS association information for each TEG ID.
RAN1 kindly requests RAN4 for the confirmation of the understanding.


TEG-SRS association would change when UE changes the Tx path for one or more SRS resources. In RAN4#101-bis-e, the following agreement was made.
	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 nor practical to define the condition when the TEG association is changed. 


In theory, 8 reports is not sufficient because it is up to UE implementation to determine the association and UE may change the Tx path during UE Rx-Tx measurement period more than 8 times. However, we believe 8 is sufficient in practice since practical UE is supposed to change the Tx path only when needed, e.g. in case of coverage change, and such case should not happen very frequently. 
Proposal 1: Confirm that 8 reports (or changes) of the TEG-SRS association information for each TEG ID is sufficient.
Besides the number of changes, we find that in the current signalling SRS resource is mandatory when reporting the TEG-SRS association, as highlighted below.

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),
	carrierFreq-r17					SEQUENCE {
										absoluteFrequencyPointA-r17    ARFCN-ValueNR-r15,
										offsetToPointA-r17             INTEGER (0..2199)
									}										OPTIONAL,
	srs-PosResourceList-r17			SEQUENCE (SIZE (1..maxNumOfSRS-PosResources-r17)) OF 
												INTEGER (0..maxNumOfSRS-PosResources-1-r17),
	...
} 
This means a Tx TEG must be associated with some SRS resource. For UE implementation, it could happen that a Tx path #m was used for transmitting SRS resource #n before time T, so Tx TEG #m is associated with SRS resource #n, but after time T, Tx path #m may not be used to transmit any SRS resource, and in this case Tx TEG #m should not be associated to an SRS resource. This is however not allowed by the current signalling, and there will be unnecessary restrictions to UE implementation.
We suggest to inform RAN1 and RAN2 that UE should be allowed to report a Tx TEG ID not associated to any SRS resource.
Proposal 2: Inform RAN1 and RAN2 that UE should be allowed to report a Tx TEG ID not associated to any SRS resource.
Issue #6: Questions on UE Rx/RxTx TEG margins
	· Agreement
· In the reply LS to RAN4 (cc RAN2/RAN3),
· Ask RAN4 whether UE Rx/RxTx TEG margins are provided to LMF as UE capability, or as LPP signalling parameters outside of UE capability signaling. If RAN4 considers UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signaling, further ask RAN4 the following questions:
· Whether a single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances;
· Whether the timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different;
· RAN1 understands the TRP Rx/RxTx TEG margins are provided to the LMF via an NRPPa message and which message to contain the TEG margins is up to RAN3


Depending on the configuration of the measurement, e.g. the frequency band, BW and time domain distribution of PRS resources, the Rx/RxTx TEG margins used by the UE can be different for different measurements. Therefore, our view is that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signaling as this will allow UE to flexibly report the margin value used for each measurement report.
As to the further questions from RAN1, 
· First, since different measurement reports are in different LPP messages, UE Rx/RxTx TEG margin can be different in different LPP messages. This relates to the above point on UE flexibility.
· Second, we do not have strong view on whether the report of Rx/RxTx TEG margin should be per measurement report (i.e. one reported value per single LPP message) or per measurement instance per measurement report (i.e. multiple reported values per single LPP message). Since for Issue #2 in [2] RAN1 agreed that the applicability of Rx/RxTx TEG margin is per measurement instance, we slightly prefer to define the report of Rx/RxTx TEG margin as per measurement instance per measurement report. 
Proposal 3: Inform RAN1 and RAN2 that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signaling
· Rx/RxTx TEG margins can be different for different measurement instances in a single LPP message
· UE Rx/RxTx TEG margins can be different in different LPP messages
Issue #7: Difference of timing error margin values for Rx TEG and RxTx TEG
	Agreement
· In the reply LS to RAN4 (cc RAN2/RAN3), request RAN4 to confirm the following RAN1’s understanding:
· If a UE/TRP supports both Rx TEG(s) and RxTx TEG(s), the UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s).


For multi-RTT positioning, UE/TRP may report both Rx TEG and RxTx TEG, and our view is that UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s). 
Rx TEG is about how Rx paths for two measurements are calibrated while RxTx TEG is about how Rx+Tx paths for two measurements are calibrated, so they are not necessarily associated with the same margin value. For example, two measurements may have zero Rx timing error but they have different Tx timing errors (e.g. they are associated to different SRS resources). 
Proposal 4: Confirm that if a UE/TRP supports both Rx TEG(s) and RxTx TEG(s), the UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s).
Measurement period requirements related to LMF indication 
RAN4 updated measurement period requirements when UE is requested by LMF to measure same DL PRS resource with multiple Rx TEGs. Taking RSTD measurement with MG as example, the scaling factor is based on the number of Rx TEGs with which UE is requested to measure a PRS resource indicated by the LMF, as highlighted below.
	 is the scaling factor for measurement of same PRS resource with multiple Rx TEGs.
	=1 if UE is not requested by LMF to measure a PRS resource with multiple Rx TEGs via with measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34] in NR-DL-TDOA-RequestLocationInformation;
	otherwise,
	=, if UE is not capable of receiving same DL PRS resource simultaneously from multiple Rx TEGs, and 
	= if UE is capable of receiving the same DL PRS resource simultaneously from multiple Rx TEGs.
	where
	 is the number of Rx TEGs with which UE is requested to measure a PRS resource indicated via measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34] in NR-DL-TDOA-RequestLocationInformation, and
	 is the number of Rx TEGs UE can measure simultaneously which is reported via measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul. 


In the latest 37.355, the description of the LMF indication is copied below. As highlighted, LMF can indicate ‘n0’ which means the number of Rx TEGs used to measure the same DL PRS resource is up to UE implementation. RAN4 should discuss the measurement period for this case.
	measureSameDL-PRS-ResourceWithDifferentRxTEGs
This field, if present, indicates that the target device is requested to measure the same DL-PRS Resource of a TRP with N different UE Rx TEGs. Enumerated value 'n0' indicates that the number N of different UE Rx TEGs to measure the same DL PRS Resource can be determined by the target device, value 'n2' indicates that the target device is requested to measure the same DL-PRS Resource of a TRP with 2 different UE Rx TEGs, value 'n3' indicates that the target device is requested to measure the same DL-PRS Resource of a TRP with 3 different UE Rx TEGs, and so on.
If this field is present, the field nr-UE-TxTEG-Request should also be present.


In our view, the most reasonable approach is to define NTEG as the number of Rx TEGs UE can support for measurement of same DL PRS resource, which is reported in NR-UE-TEG-Capability. In any case, UE cannot measure a DL PRS resource with more Rx TEGs than the number is supports.
Proposal 5: When LMF indicates ‘n0’ when requesting UE to measure same DL PRS resource with multiple Rx TEGs, the scaling factor is the number of Rx TEGs UE can support for measurement of same DL PRS resource.
[bookmark: _GoBack]Conclusions
In this paper we provided our views on TEG.
Proposal 1: Confirm that 8 reports (or changes) of the TEG-SRS association information for each TEG ID is sufficient.
Proposal 2: Inform RAN1 and RAN2 that UE should be allowed to report a Tx TEG ID not associated to any SRS resource.
Proposal 3: Inform RAN1 and RAN2 that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signaling
· Rx/RxTx TEG margins can be different for different measurement instances in a single LPP message
· UE Rx/RxTx TEG margins can be different in different LPP messages
Proposal 4: Confirm that if a UE/TRP supports both Rx TEG(s) and RxTx TEG(s), the UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s).
Proposal 5: When LMF indicates ‘n0’ when requesting UE to measure same DL PRS resource with multiple Rx TEGs, the scaling factor is the number of Rx TEGs UE can support for measurement of same DL PRS resource.
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1. Overall Description:
RAN4 thanks RAN1 for the information in the LS R1-2205382, and would like to provide the following feedback for Issue #5, #6 and #7.

Issue #5: Maximum number of changes of  reports (or changes) of the TEG-SRS association 
RAN1 made the following agreement related to the maximum number of reports (changes) of the TEG-SRS association information for each Tx TEG ID in an LPP multi-RTT report. 

	Agreement
· Include the following in the reply LS to RAN4, RAN2, RAN3:
· In RAN1’s understanding, each measurement instance may allow up to 8 reports (or changes) of the TEG-SRS association information for each TEG ID.
· RAN1 kindly requests RAN4 for the confirmation of the understanding.



[RAN4] RAN4 confirms RAN1’s understanding, i.e. 8 reports (or changes) of the TEG-SRS association information for each TEG ID is sufficient. In addition, RAN4 agrees that UE should be allowed to report a Tx TEG ID not associated to any SRS resource


Issue #6: Questions on UE Rx/RxTx TEG margins
In the following agreement, RAN1 asks 2 questions related to UE Rx/RxTx TEG margins.

	Agreement
· In the reply LS to RAN4 (cc RAN2/RAN3),
· Ask RAN4 whether UE Rx/RxTx TEG margins are provided to LMF as UE capability, or as LPP signalling parameters outside of UE capability signaling. If RAN4 considers UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signaling, further ask RAN4 the following questions:
· Whether a single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances;
· Whether the timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different;
· RAN1 understands the TRP Rx/RxTx TEG margins are provided to the LMF via an NRPPa message and which message to contain the TEG margins is up to RAN3



[RAN4] RAN4 agrees that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signalling.
· Rx/RxTx TEG margins can be different for different measurement instances in a single LPP message 
· UE Rx/RxTx TEG margins can be different in different LPP messages.


Issue #7: Difference of timing error margin values for Rx TEG and RxTx TEG
The following agreement presents RAN1’s understanding related to the different timing error margin values for the Rx TEG(s) and RxTx TEG(s).

	Agreement
· In the reply LS to RAN4 (cc RAN2/RAN3), request RAN4 to confirm the following RAN1’s understanding:
· If a UE/TRP supports both Rx TEG(s) and RxTx TEG(s), the UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s).



[RAN4] RAN4 confirms that if a UE/TRP supports both Rx TEG(s) and RxTx TEG(s), the UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s).


RAN4 respectfully asks RAN1, RAN2 and RAN3 to take the above information into account in the specification work for TEG.

2. Actions:
To RAN1:
RAN4 respectfully asks RAN1, RAN2 and RAN3 to take the above information into account in the specification work for TEG. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #104-bis-e		Oct. 10 – Oct. 19, 2022		Online
RAN WG4 Meeting #105				Nov. 14 – Nov.18, 2022		Canada
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