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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN1#108e, some enhancements related to accuracy enhancement were discussed and LS [2] [3] [5] were sent to RAN2.
In this contribution, we further discuss the remaining issues about accuracy enhancement, including:
-	Signalling optimization of Periodic Tx TEG reporting
-	How to handle positioning reference unit in Rel-17
-	Multiple measurement instances
2. Discussion
2.1 Signalling optimization of Periodic Tx TEG reporting
In RAN2#117e meeting, RAN2 sent an LS [1] to RAN1 to ask about the following issue:
Issue: RAN1 already agreed that periodic reporting for UL-TDOA should be supported, what is the purpose of periodically reporting the same information? Or only a-periodic report is required (i.e., a report when the TEG association has changed)?
RAN1 reached the agreement and replied in LS [2]:
RAN1’s decision to support periodicity reporting of UE Tx TEG association for the SRS resources for positioning was made mainly based on the consideration of the signalling simplicity. In RAN1’s view, further signalling optimization is up to RAN2.
RAN1 already agreed the periodic reporting and RAN2 defined the periodicity in the UE-TxTEG-RequestUL-TDOA-Config-r17:
	UE-TxTEG-RequestUL-TDOA-Config-r17 ::= CHOICE {
    oneShot-r17                            NULL,
    periodicReporting-r17                  ENUMERATED {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240}
}


One issue is when the UE is triggered to send the UE Positioning Assistance Info message. Two alternatives can be considered:
· Alt 1(Periodic Reporting): when the configured periodic timer expires, the UE always reports regardless of whether there is a change or not.
· Alt 2 (Event-Driven Reporting): when the configured periodic timer expires, the UE reports only when there is a change.
With Alt 1, in the no change case the signalling can be designed generally in two options:
· Option 1-1: An additional indication can be added in UE-TxTEG-Association-r17, aiming at the indication about whether the association is different from that in the last period. For instance, the corresponding ASN.1 can be enriched as: 
UEPositioningAssistanceInfo-IES-r17	::=     SEQUENCE {
    	ue-TxTEG-AssociationList-r17            UE-TxTEG-AssociationList-r17   OPTIONAL,
    	ue-TxTEG-AssociationUnchanged           ENUMERATED { true }                 OPTIONAL,
		lateNonCriticalExtension                OCTET STRING                        OPTIONAL,
        nonCriticalExtension                    SEQUENCE {}                         OPTIONAL
}
· Option 1-2: introduce an explicit field description about UE-TxTEG-Association-r17, taking the existence of this IE as a sign of the change. To be more specific, if there is a difference in the UE Tx TEG association, UE-TxTEG-Association-r17 will be included in UEPositioningAssistanceInfo message; otherwise, if there is no difference in the association, UE-TxTEG-Association-r17 will not be carried in this message.
Among the two options, we have a little preference for Option 1-1.
Proposal 1: Add an unchanged indication in UEPositioningAssistanceInfo to indicate that the Tx TEG association has not changed during the configured period.
[bookmark: _GoBack]With Alt 1 or Alt 2, in the change case the signalling can be designed generally in two options:
· Option 2-1: delta signalling, i.e., only signalling the change part.
· Option 2-2: full signalling, i.e., signalling the current full report.
There are multiple level lists for UE Tx TEG association. Option 2-1 seems to be quite complex. We have a little preference for Option 2-2.
2.2 PRU 
In RAN2#117e meeting, RAN2 asked whether PRU is supported in Rel-17. RAN1 reached the agreement and replied in LS [2][3]:
From RAN1 perspective, no change to RAN1 specifications is needed in order to support PRU in Rel-17.

	RAN1 thanks RAN2 LS (R1-2200857/R2-2111488), which asks RAN1 the following questions:

· whether the LMF determined "correction information" obtained from PRU measurements need to be provided to target UEs for UE-based mode of operation, and if so, kindly asks RAN1 to provide further details on the specific "correction information" which need to be provided to target UEs.

· to provide further details on the "PRU antenna orientation information" which should be provided to an LMF.


RAN1 discussed the above issues in RAN1#108. For the first question, RAN1 would provide the following response:

· RAN1 has discussed the issue of whether to provide “correction information” obtained from PRU measurements from LMF to target UEs for UE-based positioning, but RAN1 cannot conclude whether to introduce “correction information” for UE-based positioning in Rel-17.
· RAN1 has decided no more discussion on “correction information” obtained from PRU measurements for UE-based positioning in Rel-17.

For the second question, RAN1 would provide the following response: 

· In Rel-17, there is no need to support PRU to provide the antenna orientation information to LMF, and thus no need to specify the PRU antenna orientation information.


From the above, it can be seen that RAN1 cannot provide the related information requested by RAN2 in Rel-17. We also note that SA2 is discussing the PRU support in a study item [4] [5] [6]. Considering that it is very close to Rel-17 freeze time, we suggest to postpone the PRU discussion to later release (e.g. Rel-18) in RAN2. 
Proposal 2: RAN2 to postpone the PRU discussion to later release (e.g. Rel-18).

2.3 Multiple measurement instances

Regarding multiple instance support, RAN1 sent an LS [7] to RAN2 to inform RAN1’s agreement:
	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




Proposal 3: RAN2 to support the signalling for multiple measurement instances for each indicated positioning method in a measurement report.
A signalling example is provided below for reference:
-- ASN1START

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,
	...,
	[[
	nr-DL-TDOA-SignalMeasurementInformationList-r17	SEQUENCE (SIZE (1..maxMeasInst-r17)) OF
							NR-DL-TDOA-SignalMeasurementInformation-r16 	OPTIONAL,
	nr-dl-tdoa-LocationInformationList-r17			SEQUENCE (SIZE (1..maxMeasInst-r17)) OF 
							NR-DL-TDOA-LocationInformation-r16 			OPTIONAL
	]]
}

-- ASN1STOP

3. Conclusion
Proposal 1: Add an unchanged indication in UEPositioningAssistanceInfo to indicate that the Tx TEG association has not changed during the configured period.
Proposal 2: RAN2 to postpone the PRU discussion to later release (e.g. Rel-18).
Proposal 3: RAN2 to support the signalling for multiple measurement instances for each indicated positioning method in a measurement report.
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