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1 Introduction
[1] discusses relaying of positioning SIBs for U2N scenario. However, this is mainly applicable for commercial applications; i.e; mainly for covering mobile originating location request (MO-LR). The other pressing need where RAN2 needs to focus is for the emergency use case; i.e; network initiated location request (NI-LR) or Mobile Terminated Location Request (MT-LR) for the regulatory location services. In this paper, we further discuss these aspects and provide way forward.
[bookmark: _Ref178064866]2	Discussion
2.1	Relay Positioning for emergency call
Currently without relay if UE makes an emergency call from out of cellular coverage, it will not be possible since there is no cellular coverage. However, after Relay feature is introduced, it is possible to forward Paging message to UE enabling the remote UE which is out of coverage to have cellular reach. Thus, it becomes essential to support NI-LR and MT-LR use case where relay-based positioning would be supported.
[bookmark: _Toc131703106]It would naturally become essential to support NI-LR or MT-LR use case when relay-based positioning would be supported.
Besides there is also cell ID based positioning that is currently being supported in deployments in this case even without LMF deployment AMF may assist some basic positioning  by providing cell ID information. Thus, when it comes to remote UE positioning it may be incorrect if merely cell ID is provided as soon below in the diagram.  The remote UE may not be in the cell but outside of the cell.


                                                                  
[1] proposes that the remote UE location information should be provided to LMF using LPP for the MO-LR use case. Likewise, and as highlighted above, we see the need that AMF should be aware of the remote UE. Further, AMF should also know the relay distance that is maximum supported as the UE could be anywhere within the distance.
[bookmark: _Toc131703107]Cell ID based positioning will not work for when relay-based positioning is supported. AMF should be aware that the UE is remote UE and the maximum supported relay UE to remote UE distance to support relay-based positioning.

SA2 should design how an AMF would be aware that the UE is a remote UE during an emergency call. Thus, we see the need to send an LS to SA2 before RAN2 progresses on enhancing relay-based positioning or declaring that relay-based positioning is naturally supported. Other option is to wait for SA2 as they have key issue to discuss on relay-based emergency services.
[bookmark: _Toc131703108]AMF should be aware that UE is remote UE.

[bookmark: _Toc131703103]RAN2 does not declare that relay-based positioning is supported until solution for NI-LR emergency call positioning is in place.
[bookmark: _Toc131703104]Wait for SA2 to address key issue on supporting emergency call and how NI-LR positioning (emergency call positioning) or MT_LR for regulatory services and cell ID based positioning work for relay-based positioning.

2.2	Forwarding of posSIBs  
Based upon the papers submitted in this area [1], 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: _Toc131703109]Various criteria/condition may have to be considered on making a conscious decision to relay posSIB. NW should inform the relay UE whether it can forward the posSIB. There is LPP change that may be required to support this.
NW should provide the information to the remote/relay 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: _Toc131703105]The information on which posSIBs can be relayed is provided to the UEs.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	It would naturally become essential to support NI-LR or MT-LR use case when relay-based positioning would be supported.
Observation 2	Cell ID based positioning will not work for when relay-based positioning is supported. AMF should be aware that the UE is remote UE and the maximum supported relay UE to remote UE distance to support relay-based positioning.
Observation 3	AMF should be aware that UE is remote UE.
Observation 4	Various criteria/condition may have to be considered on making a conscious decision to relay posSIB. NW should inform the relay UE whether it can forward the 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	RAN2 does not declare that relay-based positioning is supported until solution for NI-LR emergency call positioning is in place.
Proposal 2	Wait for SA2 to address key issue on supporting emergency call and how NI-LR positioning (emergency call positioning) or MT_LR for regulatory services and cell ID based positioning work for relay-based positioning.
Proposal 3	The information on which posSIBs can be relayed is provided to the UEs.
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