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1 Introduction
[1] discusses relaying of positioning SIBs for U2N scenario. In this paper, we further discuss the aspects and provide our proposal and conclusions.
[bookmark: _Ref178064866]2	Discussion
2.1	Relay Positioning
Rel-18 SI/WI has sidelink positioning where partial coverage is also in scope. We believe this discussion is suited there as it also requires expert opinion from positioning delegates and LPP experts. Hence, we propose.

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc118411945][bookmark: _Hlk118182374]Relay based positioning is discussed in Rel-18 Sidelink Positioning work item/agenda.
Further, there can be cases when a UE is out of coverage but still has valid posSIB; can the UE which is OOC forward a posSIB to other UE which may benefit in positioning estimation. The typical posSIBs can be for GNSS or Sensor based.

[bookmark: _Toc118411946]posSIB forwarding in out of coverage scenario may also be applicable and is discussed in Rel-18 Sidelink Positioning work item/agenda.

2.2	Relay Based Positioning Spec Impacts
Based upon the papers submitted in this area it appears certain positioning methods would be applicable for relay UE whereas certain positioning methods may only be applicable if certain condition is met. There is need to classify posSIBs in a way that certain posSIBs are allowed to be relayed whereas certain posSIBs are not. 
There are also certain other aspects that needs to be considered. For example
· posSIBs are encrypted and relay UE shall not send an unencrypted posSIB if it received encrypted version. NW should inform to the relay UE on whether encrypted SIB is allowed to be relayed or not.
· some of the posSIBs also have validity area or grid correction which is applicable to certain geographical area. The remote UE even when served by same cell may be in a different grid or would require a different posSIB content. The actual judgement whether the relay UE can forward the posSIB should be done by the NW node.

Further, it appears from [1] that there would be LPP changes that would be needed. 
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc118411949]Various criteria/condition may have to be considered on making a conscious decision to relay posSIB. There is LPP change that may be required to support this.
NW should provide the information to the remote UE as which posSIBs can be relayed/provided while UE is served by a relay UE. This can be part of posSIB assistance data such as below:
AssistanceDataSIBelement
The IE AssistanceDataSIBelement is used in the IE SystemInformationBlockPos as specified in TS 36.331 [12] and IE SIBpos as specified in TS 38.331 [35].
-- ASN1START

AssistanceDataSIBelement-r15 ::= SEQUENCE {
	valueTag-r15						INTEGER (0..63)					OPTIONAL, -- Need OP
	expirationTime-r15					UTCTime							OPTIONAL, -- Need OP
	cipheringKeyData-r15				CipheringKeyData-r15 			OPTIONAL, -- Need OP
	segmentationInfo-r15				SegmentationInfo-r15			OPTIONAL, -- Need OP
[bookmark: _Hlk506164787]	assistanceDataElement-r15			OCTET STRING,
	...,
	[[
	relayOfAD-ElementAllowed-r18		ENUMERATED {true}	        	OPTIONAL  -- Need OR
    ]]
}

CipheringKeyData-r15 ::= SEQUENCE {
	cipherSetID-r15 					INTEGER (0..65535),
	d0-r15 								BIT STRING (SIZE (1..128)),
	...
}

SegmentationInfo-r15 ::= SEQUENCE {
	segmentationOption-r15				ENUMERATED {pseudo-seg, octet-string-seg},
	assistanceDataSegmentType-r15		ENUMERATED {notLastSegment, lastSegment},
	assistanceDataSegmentNumber-r15		INTEGER (0..63),
	...
}

-- ASN1STOP


	AssistanceDataSIBelement field descriptions

	valueTag
This field is used to indicate to the target device any changes in the broadcast assistance data content. The valueTag is incremented by one, by the location server, every time a modified assistance data content is provided. This field is not included if the broadcast assistance data changes too frequently. If valueTag and expirationTime are absent, the UE assumes that the broadcast assistance data content changes at every broadcast interval.

	expirationTime
This field indicates how long the broadcast assistance data content is valid. It is specified as UTC time and indicates when the broadcast assistance data content will expire.

	cipheringKeyData
If present, indicates that the assistanceDataElement octet string is ciphered.

	segmentationInfo
If present, indicates that the assistanceDataElement is one of many segments.

	assistanceDataElement
The assistanceDataElement OCTET STRING depends on the posSibType and is specified in Table 7.2-1. NOTE.

	cipherSetID
This field identifies a cipher set comprising a cipher key value and the first component C0 of the initial counter C1.

	d0
This field provides the second component for the initial ciphering counter C1. This field is defined as a bit string with a length of 1 to 128 bits. A target device first pads out the bit string if less than 128 bits with zeroes in least significant bit positions to achieve 128 bits. C1 is then obtained from D0 and C0 (defined by the cipherSetID) as:
C1 = (D0 + C0) mod 2128 (with all values treated as non-negative integers).

	segmentationOption
Indicates the used segmentation option. 

	assistanceDataSegmentType
Indicates whether the included assistanceDataElement segment is the last segment or not.

	assistanceDataSegmentNumber
Segment number of the assistanceDataElement segment. A segment number of zero corresponds to the first segment, one corresponds to the second segment, and so on. Segments numbers wraparound should there be more than 64 segments

	relayofAD-ElementAllowed
Indicates whether the included assistanceDataElement is allowed to relay to remote UE 



[bookmark: _Toc118411947]The information on which posSIBs can be relayed is provided to the UEs.
Further, it is important that the LMF knows that the UE is remote UE. There has been suggestion that it can be informed by the remote UE using ECID procedure. However, the solution has to be an end to end; i.e even the GMLC should be aware that the UE is remote UE; especially if it is emergency call. The LMF to GMLC interface has also impacts and which should be considered by SA2.

The below updates highlighted in red from stage 3 TS 29.518 would be needed.
[bookmark: _Toc25156598][bookmark: _Toc34124903][bookmark: _Toc43208038][bookmark: _Toc49857505][bookmark: _Toc56677350][bookmark: _Toc56691873][bookmark: _Toc56699137][bookmark: _Toc89035410][bookmark: _Toc89065208][bookmark: _Toc89180507][bookmark: _Toc97072200][bookmark: _Toc114774157]6.4.6.2.3	Type: ProvidePosInfo
Table 6.4.6.2.3-1: Definition of type ProvidePosInfo
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	locationEstimate
	GeographicArea
	O
	0..1
	If present, this IE shall contain an estimate of the location of the UE in universal coordinates and the accuracy of the estimate.
	

	localLocationEstimate
	LocalArea
	O
	0..1
	When present, this IE shall indicate a local area in renference system.
	

	accuracyFulfilmentIndicator
	AccuracyFulfilmentIndicator
	O
	0..1
	If present, this IE shall contain an indication of whether the requested accuracy (as indicated in the LcsQoS in the request message) was fulfilled or not.
	

	ageOfLocationEstimate
	AgeOfLocationEstimate
	O
	0..1
	If present, this IE shall contain an indication of how long ago the location estimate was obtained.
	

	timestampOfLocationEstimate
	DateTime
	O
	0..1
	When present, this IE shall indicate the estimated UTC time when the location estimate corresponded to the UE location (i.e. when the location estimate and the actual UE location was the same).
	

	velocityEstimate
	VelocityEstimate
	O
	0..1
	If present, this IE shall contain an estimate of the velocity of the target UE, composed by horizontal speed, vertical speed, and their respective uncertainty.
	

	positioningDataList
	array(PositioningMethodAndUsage)
	O
	0..9
	If present, this IE shall indicate the usage of each non- GANSS positioning method that was attempted to determine the location estimate, either successfully or unsuccessfully.
	

	gnssPositioningDataList
	array(GnssPositioningMethodAndUsage)
	O
	0..9
	If present, this IE shall indicate the usage of each GANSS positioning method that was attempted to determine the location estimate, either successfully or unsuccessfully.
	

	Ecgi
	Ecgi
	O
	0..1
	If present, this IE shall contain the current EUTRAN cell location of the target UE as delivered by the 5G-AN.
	

	Ncgi
	Ncgi
	O
	0..1
	If present, this IE shall contain the current NR cell location of the target UE as delivered by the 5G-AN.
	

	targetServingNode
	NfInstanceId
	O
	0..1
	If present, this IE shall contain the address of the target side serving node for intra-5GS handover of an IMS Emergency Call.
	

	targetMmeName
	DiameterIdentity
	C
	0..1
	This IE shall be present for handover of IMS emergency call to EPS, i.e. the target node is an MME.

When present, this IE shall indicate the Diameter host name of the target MME.
	

	targetMmeRealm
	DiameterIdentity
	C
	0..1
	This IE shall be present for handover of IMS emergency call to EPS, i.e. the target node is an MME.

When present, this IE shall indicate the Diameter realm of the target MME.
	

	utranSrvccInd
	boolean
	C
	0..1
	This IE shall be present with value “true” for 5G-SRVCC to 3GPP UTRAN of IMS emergency call, i.e. target node is an MSC.

When present, this IE shall be set for the following value:
[bookmark: _PERM_MCCTEMPBM_CRPT03410359___7]-	true: IMS emergency call handover to UTRAN
[bookmark: _PERM_MCCTEMPBM_CRPT03410360___7]-	false: No IMS emergency call handover to UTRAN

	

	civicAddress
	CivicAddress
	O
	0..1
	If present, this IE contains a location estimate for the target UE expressed as a Civic address.
	

	barometricPressure
	BarometricPressure
	O
	0..1
	If present, this IE contains the barometric pressure measurement as reported by the target UE.
	

	Altitude
	Altitude
	O
	0..1
	If present, this IE indicates the altitude of the positioning estimate.
	

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in clause 6.4.8 is supported. 
	

	servingLMFIdentification
	LMFIdentification
	O
	0..1
	If present, this IE contains the identification of a serving LMF for periodic or triggered location
	

	locationPrivacyVerResult
	LocationPrivacyVerResult
	O
	0..1
	If present, this IE contains the result of location privacy verification by UE (NOTE)
	

	achievedQos
	MinorLocationQoS
	C
	0..1
	When present, this IE shall contain the achieved Location QoS Accuracy of the estimated location.

This IE shall be present if received from LMF.
	MUTIQOS

	remoteUE
	boolean
	O
	0..1
	If present, this IE informs whether the UE is remote UE or not

When present, this IE shall be set for the following value:
-	true: Remote UE
-	false: Not a remote UE

	

	maxRelayCoverage/Distance
	RelayDistance
	O
	0..1
	When present, this IE shall indicate Maximum relay distance coverage
	

	NOTE:	The IE may be included to indicate the result of location privacy verification by UE to (H)GMLC when a location request with notification and privacy verification only indication is sent to the serving AMF by (H)GMLC during location request procedure.
	




[bookmark: _Toc118411948]Send an LS to SA2 and CT4 that RAN2 solution on providing positioning to remote UE via relay may have potential impact on their specification.
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	4/4	
Conclusion
In the previous sections we made the following observations: 
Observation 1	Various criteria/condition may have to be considered on making a conscious decision to relay posSIB. There is LPP change that may be required to support this.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Relay based positioning is discussed in Rel-18 Sidelink Positioning work item/agenda.
Proposal 2	posSIB forwarding in out of coverage scenario may also be applicable and is discussed in Rel-18 Sidelink Positioning work item/agenda.
Proposal 3	The information on which posSIBs can be relayed is provided to the UEs.
Proposal 4	Send an LS to SA2 and CT4 that RAN2 solution on providing positioning to remote UE via relay may have potential impact on their specification.
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