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1Introduction
In this contribution, we will further discuss the positioning architecture aspects to support the UE location verification. After RAN1#114, the standardization work of RAN1 was finished basically. Base on the discussion and the agreement of RAN1 and RAN#101, we will provide the observations and proposals accordingly.
2. Discussion
2.1 Report Common TA Information from gNB to LMF
According to the agreements achieved in RAN1, the possible signalling enhancements will be discussed in this section. In RAN1#114 meeting, the following conclusion is achieved for NTN positioning [1]:
Conclusion:
No need to support common TA information report from UE to LMF with consideration that common TA information report from gNB has been agreed supported.


Observation 1: It’s agreed in RAN1 that common TA information should be reported from gNB to LMF.
Since the common TA is agreed to be provided from gNB to LMF, it is proposed to introduce the Common TA Information in the TRP Measurement Result IE of the MEASUREMENT REPORT message and capture it in TP for BLCR on 38.455.
Proposal 1: It is proposed to introduce the Common TA Information in TRP Measurement Result IE and capture it in TP for BLCR on 38.455.
2.2 Support of E-CID for NR NTN
To resolve the mirror positions ambiguity for multi-RTT positioning, RAN1#114 meeting achieved the following conclusion for NTN positioning:
Conclusion:
To resolve the mirror positions ambiguity for multi-RTT positioning, the following methods can be used without RAN1 specification impact from RAN1 perspective:
· by gNB or LMF implementation 
· existing ECID method
· UL-AoA


Observation 2: RAN1#114 had a conclusion that three methods (gNB or LMF implementation, E-CID method and UL-AoA) are proposed to solve the mirror positions ambiguity for multi-RTT positioning.
To resolve the mirror positions ambiguity issue, we can consider using the Serving Cell ID i.e. Mapped Cell ID, SS-RSRP or Angle of arrival etc., in the E-CID measurement report to assist LMF learn about the potential location of the UE, which could be used together with the measurement result of multi-RTT to cancel the mirror positions ambiguity issue. The current NRPPa spec seems to have supported such approach. There’s no impact to NRPPa to convey Mapped Cell ID or other information in E-CID measurement result. Therefore, we think that ECID method could resolve the mirror positions ambiguity issue as one of the complementary methods, but there’s no impact to NRPPa.
Proposal 2: E-CID method could resolve the mirror positions ambiguity issue as one of the complementary methods, but there’s no impact to NRPPa.
From the previous RAN3 meetings, some companies raised that the LMF cannot obtain the correct Altitude of the TRP for providing positioning base on the method of E-CID. And the last RAN3 meeting has discussed whether the TRP related information exchange procedure can be applicable to NTN without any standard impact. In our opinion, if ephemeris info and association between the satellite and TRP are all configured to LMF via OAM, the LMF could deduce the accurate location information of TRP(s) based on the above info at any given time.
Observation 3: If ephemeris info and association between the satellite and TRP are all configured to LMF via OAM, the LMF could deduce the accurate location information of the TRP(s) based on the above info at any given time.
 It is not necessary to provide the location info of TRP(s) by the TRP related information exchange procedure. Therefore, ephemeris info and association between the satellite and TRP should all be configured to LMF via OAM TRP information except the location info could be configured to LMF via OAM or provided by the TRP related information exchange procedure if necessary, which is no need to enhance the TRP information.
Proposal 3: TRP information except the location info could be configured to LMF via OAM or provided by the TRP related information exchange procedure, if necessary, but no sgianlling impact is expected.
2.3 Reply LS to RAN2 on NW verified UE location failure during cell change
Regarding the following Question asked by RAN2 in the LS [3].
RAN2 discussed the following possible scenarios that may need to be taken into account to avoid delay in UE location verification procedure especially considering the moving cell scenarios where satellite (i.e., TRP) service duration is shorter.
Scenario 1: Handover between TN and NTN where LMF needs to be aware that UE capabilities may be different.
Scenario 2: Satellite switch with PCI unchanged where SRS and PRS configurations remain the same, but LMF would need to have updated satellite information.
Scenario 3: Intra-gNB handover

RAN2 would like to ask RAN3 whether existing procedure or existing error cause can handle the above scenarios with the intention of avoiding significant delay in starting positioning with the new satellite (i.e., new TRP).

RAN2 assumes that it is up to RAN3 to decide if any NRPPa signalling update is needed.

RAN2 proposed the above three moving cell scenarios for satellite switch in UE location verification procedure. First of all, RAN1 and RAN2 do not discuss whether and how to support handover/statellite-switch in UE location verification procedure and make a dicision about it. 
Observation 4: RAN1 and RAN2 have not discussed and decided whether and how to support inter-sat handover during UE location verification procedure.
RAN3’s understanding is the most straigntforward way is LMF could initiate multi-shots of positioning measurements (multi-RTT), collecting the measurement results in different time stamp, and calculate the UE location base on those information. In this case, each positioning measurement is extremely short. It is not necessary to consider mobility, even if UE handovers during such short positioning measurement time, the same way as legay could be followed, e.g. fail the measurement procedure.
Observation 5: Multi-shots (e.g. 3~4) of positioning measurements could be taken separately for a UE location verification procedure, each measurement only last very short time, LMF could collect the results together to calculate the UE location.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]On top of that, we think that handover in multi RTT is a very low probability event, and RAN1/RAN2 does not give a clear conclusion for RAN3 to support it. Therefore, it is not necessary to introduce the specific failure cause value to handle the above scenarios of satellite switch, which could follow the legacy positioning procedure.
Proposal 4: No specific change in NRPPa is needed to consider the inter-sat handover during the UE location verification.  
As above, we could reply LS to RAN2, it is not necessary to introduce the specific failure cause value to handle the above scenarios of satellite switch, which could follow the legacy positioning procedure.
Proposal 5: Reply the LS to RAN2 on NW verified UE location failure during cell change. It is not necessary to introduce the specific failure cause value to handle the above scenarios of satellite switch, which could follow the legacy positioning procedure.

3. Conclusion
In this contribution, we briefly analysed the potential RAN3 impact to support the UE location verification. Based on the discussion, we provided the following observations and proposals:
Observation 1: It’s agreed in RAN1 that common TA information should be reported from gNB to LMF.
Proposal 1: It is proposed to introduce the Common TA Information in TRP Measurement Result IE and capture it in TP for BLCR on 38.455.
Observation 2: RAN1#114 had a conclusion that three methods (gNB or LMF implementation, E-CID method and UL-AoA) are proposed to solve the mirror positions ambiguity for multi-RTT positioning.
Proposal 2: E-CID method could resolve the mirror positions ambiguity issue as one of the complementary methods, but there’s no impact to NRPPa.
Observation 3: If ephemeris info and association between the satellite and TRP are all configured to LMF via OAM, the LMF could deduce the accurate location information of the TRP(s) based on the above info at any given time.
Proposal 3: TRP information except the location info could be configured to LMF via OAM or provided by the TRP related information exchange procedure,if necessary, but no sgianlling impact is expected.
Observation 4: RAN1 and RAN2 have not discussed and decided whether and how to support inter-sat handover during UE location verification procedure.
Observation 5: Multi-shots (e.g. 3~4) of positioning measurements could be taken separately for a UE location verification procedure, each measurement only last very short time, LMF could collect the results together to calculate the UE location.
Proposal 4: No specific change in NRPPa is needed to consider the inter-sat handover during the UE location verification.  
Proposal 5: Reply the LS to RAN2 on NW verified UE location failure during cell change. It is not necessary to introduce the specific failure cause value to handle the above scenarios of satellite switch, which could follow the legacy positioning procedure.

4. References
[1] RAN1#114 Chairman Notes
[2] RAN3#121bis Chairman Notes
[3] R2-2311324 LS on NW verified UE location failure during cell change


5. Draft LS to RAN2
Title:	[Draft] Reply LS on NW verified UE location failure during cell change
Response to:	R2-2311324 LS on NW verified UE location failure during cell change
Release:	Rel-18
Work Item:	NR_NTN_enh-Core

Source:	CATT (to be RAN3)
To:	RAN2
Cc:	N/A


Contact Person:
Name:	Jiancheng Sun
E-mail Address:	sunjiancheng@catt.cn

Attachments:	n/a

1. Overall Description:
RAN3 thanks RAN2 for the LS on NW verified UE location failure during cell change.
RAN3 would like to point out the following.
RAN2 proposed the above three moving cell scenarios for satellite switch in UE location verification procedure. Currently, it seems RAN1 and RAN2 have not decided whether and how to support handover/statellite-switch cases in UE location verification procedure. RAN3 understands that multi-shots (three or four) measurements of Multi RTT should be performed seperately, and the duration of each positioning measurement is extremely short. In such case, handover is a corner case, which could follow the legacy positioning procedure to fail the measurement if handover really happens. Above all, it’s not clear whether the mobility cases should be supported for NTN UE location verification, and there’s no extra NRPPa impact is foreseen.
Answer to Q2:
It is not necessary to introduce the specific failure cause value to handle the mentioned scenarios of satellite switch, which could follow the legacy positioning procedure.

2. Actions:
To RAN2:
ACTION: RAN3 kindly asks RAN2 to take above information into account.

3. Date of Next TSG-RAN WG3 Meetings:
RAN3#123	       Feb. 26th – Mar. 1st  	2024		Athens, GR
RAN3#123-bis	       15 – 19 Apr.	2024		China (TBD), CN
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6. TP for BLCR on 38.455
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9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	
	
	

	>CHOICE Measured Results Value
	M
	
	
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	
	-
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	
	-
	

	>>UL RTOA
	M
	
	9.2.39
	
	-
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	
	-
	

	>>Z-AoA
	M
	
	9.2.67
	
	YES
	reject

	>>Multiple UL-AoA
	M
	
	9.2.71
	
	YES
	reject

	>>UL SRS-RSRPP
	M
	
	9.2.72
	
	YES
	reject

	>Time Stamp
	M
	
	9.2.42
	
	-
	

	>Measurement Quality
	O
	
	9.2.43
	
	-
	

	>Measurement Beam Information
	O
	
	9.2.57
	
	-
	

	>SRS Resource type
	O
	
	9.2.73
	
	YES
	ignore

	>ARP ID
	O
	
	9.2.75
	
	YES
	ignore

	>LoS/NLoS Information
	O
	
	9.2.77
	
	YES
	ignore

	>Common TA Information
	O
	
	9.2.y
	
	YES
	ignore



	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.



NEXT CHANGE
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This information element contains the Common TA information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TA Common
	M
	
	INTEGER (0.. 66485757)
	

	TA Common Drift
	O
	
	INTEGER (-257303.. 257303)
	

	TA Common Drift Variant
	O
	
	INTEGER (0.. 28949)
	



NEXT CHANGE
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NRPPA-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
UNCHANGED PART OMITTED
	id-nrofSymbolsExtended,
	id-repetitionFactorExtended,
	id-StartRBHopping,
	id-StartRBIndex,
	id-CommonTA-Information,

UNCHANGED PART OMITTED
-- T

TAC ::= OCTET STRING (SIZE(3))

CommonTA-Information ::= SEQUENCE {
	ta-Common						INTEGER (0..66485757),
	ta-CommonDrift					INTEGER (-257303..257303)	OPTIONAL,
	ta-CommonDriftVariant			INTEGER (0..28949)			OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { CommonTA-Information-ExtIEs } } OPTIONAL,
	...
}

CommonTA-Information-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

TDD-Config-EUTRA-Item ::= SEQUENCE {
	subframeAssignment			ENUMERATED { sa0, sa1, sa2, sa3, sa4, sa5, sa6, ... },
	iE-Extensions				ProtocolExtensionContainer { { TDD-Config-EUTRA-Item-Item-ExtIEs } } OPTIONAL,
	...
}

TDD-Config-EUTRA-Item-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

UNCHANGED PART OMITTED
TRPMeasurementQuantities-Item ::= ENUMERATED {
	gNB-RxTxTimeDiff, 
	uL-SRS-RSRP, 
	uL-AoA, 
	uL-RTOA, 
	...,
	multiple-UL-AoA,
	uL-SRS-RSRPP
}

TrpMeasurementResult ::= SEQUENCE (SIZE (1.. maxnoPosMeas)) OF TrpMeasurementResultItem
TrpMeasurementResultItem ::= SEQUENCE {
	measuredResultsValue				TrpMeasuredResultsValue,
	timeStamp							TimeStamp,
[bookmark: _Hlk50054026]	measurementQuality					TrpMeasurementQuality						OPTIONAL,
	measurementBeamInfo					MeasurementBeamInfo				OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer {{TrpMeasurementResultItem-ExtIEs}}		OPTIONAL,
	...
}

TrpMeasurementResultItem-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	{ ID id-SRSResourcetype	CRITICALITY ignore EXTENSION SRSResourcetype PRESENCE optional}|
	{ ID id-ARP-ID		CRITICALITY ignore EXTENSION ARP-ID 	PRESENCE optional}|
	{ ID id-LoS-NLoSInformation		CRITICALITY ignore EXTENSION LoS-NLoSInformation		PRESENCE optional }|
	{ ID id-CommonTA-Information	CRITICALITY ignore EXTENSION CommonTA-Information		PRESENCE optional },
	...
}

TrpMeasuredResultsValue ::= CHOICE {
	uL-AngleOfArrival	UL-AoA,
	uL-SRS-RSRP			UL-SRS-RSRP,
	uL-RTOA				UL-RTOAMeasurement,
	gNB-RxTxTimeDiff	GNB-RxTxTimeDiff,
	choice-extension							ProtocolIE-Single-Container { { TrpMeasuredResultsValue-ExtIEs } }
}

TrpMeasuredResultsValue-ExtIEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-ZoA		CRITICALITY reject TYPE ZoA PRESENCE mandatory}|
	{ ID id-MultipleULAoA	CRITICALITY reject TYPE MultipleULAoA PRESENCE mandatory}|
	{ ID id-UL-SRS-RSRPP	CRITICALITY reject TYPE UL-SRS-RSRPP PRESENCE mandatory},
	...
}

NEXT CHANGE
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

NRPPA-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
UNCHANGED PART OMITTED
id-repetitionFactorExtended										ProtocolIE-ID ::= 108
id-StartRBHopping												ProtocolIE-ID ::= 109
id-StartRBIndex													ProtocolIE-ID ::= 110
id-transmissionCombn8											ProtocolIE-ID ::= 111 
id-CommonTA-Information											ProtocolIE-ID ::= xxx 




END
-- ASN1STOP

END OF CHANGES
