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1 Introduction
This is to kick off the email discussion.

[AT123][424][POS] Network control of posSIBs for remote UEs (Ericsson)
	Scope: Discuss the proposal in R2-2308485 and determine if there is support for moving forward with it.
	Intended outcome: Report to CB session in R2-2309107
	Deadline: Wednesday 2023-08-23 2000 UTC


[bookmark: _Ref178064866]2	Discussion
2.1	Observation based upon Contributions
Current proposed Relay LPP CR R2-2305854 [1] provides the support for the remote UE to indicate that it is a remote UE to the LMF.
In the CR, an indication has been added in LPP to inform LMF that UE is a remote UE and, in the consequence for if the CR is not agreed, it says that the server may trigger positioning operations that are not possible, resulting in a failed operation.
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Further  R2-2210367 [2] provides below analysis:
“
(5)	Hearability issues for RAT-dependent positioning.
	RAT-dependent positioning methods rely on serving and neighbour cell TRP measurements. For an out-of-coverage Remote UE, it seems unlikely that a Remote UE can make sufficient/high-quality TRP measurements. Similar for UL methods, where multiple TRPs should measure the signal from the Remote UE. However, positioning measurements have higher sensitivity requirements, so some positioning measurements may be possible, dependent on scenario.
	In principle, (RAT-dependent) positioning could also fail for normal UEs, but failure rate is higher for Remote UEs. Fallback to Cell-ID positioning results in larger location uncertainty for Remote UEs.
“

With such remote UE indication flag, the server will select positioning operations and methods that are possible for the remote UE; and minimize positioning failure rate at least in some deployments/scenarios.
Do companies agree with the above observation which is basically drawn from [1,2] 
	Company Name
	Agree/Disagree
	Comments

	Vodafone
	Partially
	Nothing against notifying the server that the UE is operating as a remote UE, but the actions based on that are not clear to me. As it can be seen fromR2-2210367, most of the positioning methods might suffer in their performance in case UE operates as remote UE.  

	Xiaomi
	Agree
	

	Samsung
	Agree
	

	Nokia
	Partially
	It may be useful, but as Vodafone states the actions are unclear.

	ZTE
	
	Agree this observation only for unicast LPP between LMF and remote UE

	Intel
	Yes
	

	CATT
	Agree
	

	Lenovo
	Partially
	We think the positioning methods or positioning operation determination is fully left to LMF implementation, LMF make take various aspects into consideration, we tend to support the intention but not see the other spec impacts.

	CMCC
	Agree
	

	Philips
	Psrtially
	We can support the remote UE indication flag, not sure that we can mandate LMF/server response to it.



2.2	Positioning AD
What is positioning assistance data?
Below provides the mapping of assistance data to posSIB.

Table 7.2-1: Mapping of posSibType to assistanceDataElement
	
	posSibType
	assistanceDataElement

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

	
	posSibType1-8
	GNSS-SSR-CorrectionPoints

	
	posSibType1-9
	GNSS-Integrity-ServiceParameters

	
	posSibType1-10
	GNSS-Integrity-ServiceAlert

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	[bookmark: _Hlk505571245]posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-19
	GNSS-SSR-CodeBias

	
	posSibType2-20
	GNSS-SSR-URA

	
	posSibType2-21
	GNSS-SSR-PhaseBias

	
	posSibType2-22
	GNSS-SSR-STEC-Correction

	
	posSibType2-23
	GNSS-SSR-GriddedCorrection

	
	posSibType2-24
	NavIC-DifferentialCorrections

	
	posSibType2-25
	NavIC-GridModelParameter

	OTDOA Assistance Data (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted

	Barometric Assistance Data
(clause 6.5.5.8)
	posSibType4-1
	Sensor-AssistanceDataList

	TBS Assistance Data
(clause 6.5.4.8)
	posSibType5-1
	TBS-AssistanceDataList

	NR DL-TDOA/DL-AoD Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-1
	NR-DL-PRS-AssistanceData

	
	posSibType6-2
	NR-UEB-TRP-LocationData

	
	posSibType6-3
	NR-UEB-TRP-RTD-Info

	
	posSibType6-4
	NR-TRP-BeamAntennaInfo

	
	posSibType6-5
	NR-DL-PRS-TRP-TEG-Info

	On-demand DL-PRS Configurations (clause 6.4.3)
	posSibType6-6
	NR-On-Demand-DL-PRS-Configurations




In summary, positioning AD provides necessary data to UE to successfully execute a positioning procedure pertaining to certain positioning method. As seen above positioning assistance data is grouped based upon positioning method (GNSS, Sensor Barometric, TBS, OTDOA, DL-TDOA, DL-AoD). Further for GNSS positioning method, AD can be grouped based upon GNSS ID and different set of RTK correction availability type. To support certain positioning method, a positioning assistance is needed, and such positioning assistance data are mapped to different posSIBs. When a UE ask for assistance data, it is essentially asking for assistance data pertaining to certain positioning method.

When a UE requests for positioning assistance data, it is essentially requesting for positioning assistance data pertaining to certain positioning method.

Do companies agree with the above observation 2
	Company Name
	Agree/Disagree
	Comments

	Vodafone
	
	Question: What would the UE request if GNSS is not available in a particular location (e.g. indoor) and it is under relay coverage e.g. in the hospital room as per my example below?

	Xiaomi
	Agree
	

	Samsung
	Agree
	

	Nokia
	Agree
	

	ZTE
	agree
	

	Intel
	
	The question is, whether this should be transparent to a relay UE or not.
It makes sense if the request is to the LMF. 

	CATT
	Agree
	

	Lenovo
	Partially
	It is left to LMF to determine and to provide corresponding assistance data for specific positioning method. UE does not indicate the preference in the request message. 
In addition, common assistance data (segmentation info, periodic delivery of assistance data) may be provided by LMF if requested by UE.

	CMCC
	Agree
	

	Philips
	Agree
	



2.3 LMF Provisioning of Broadcast AD for Remote UE
Like unicast where NW/LMF can decide which positioning assistance to provide to UE so that remote UE positioning does not fail. The question is then: Should not LMF select broadcast assistance data that is applicable for remote UE so that remote UE positioning will not fail or at least minimize the failure rate?

LMF behaviour towards remote UE support either for providing positioning assistance data via unicast or via broadcast should be same; i.e LMF should select assistance data that will enable to lower positioning failure rate also for broadcast.

· Please note that there are Operators (DT, AT&T) who support the decision should be made by the NW/LMF 

Do companies agree with the above observation 3
	Company Name
	Agree/Disagree
	Comments

	Vodafone
	Disagree
	The UE is in idle mode and known to the NW on RNA or even TA level. The NW does not know the exact location of the UE. It should be clarified what is the logic on LMF to start/stop a certain AD information in case of remote UE. The operator has to know clearly how to apply suggested functionality. As an example: The UE may be e.g. in the hospital (indoor) where no GNSS is available and if the operator would remove the broadcast information needed for e.g. DL-TDOA
, it will be an operator decision and responsibility which has to be based on a clear guidance from 3gpp and not just be an optional feature as it might result in a situation that no of the positioning methods are available. 
As per R2-2210367,  it looks like some positioning methods will not really work for remote UEs and if this is the case, in my view, we should either not use those if the UE is a remote UE or give all possible information to support those methods.

Ericsson: We agree that it should be possible to disable the feature if Operator do not want to support the positioning for remote UE. This could be the case in some deployment that cellular positioning may not be supported beyond cellular coverage. This option as indicated by Vdf should be supported.

	Xiaomi
	Disagree
	The assistance data provided by broadcast could be used by multiple UEs, not only for the remote UE, positioning assistance data via unicast or via broadcast could be different. And the posSIB broadcasted by network could be forwarded to remote UE by relay UE and then remote UE determines to use which pos sib according to the positioning method indicated by LMF.
Ericsson: Pls note that the advantage of broadcast (posSIB) is that UE do not need to reach to the LMF. If UE has to anyway always go to NW then it has no benefit of broadcast.

	Samsung
	See comment.
	We think that the network control of posSIB for remote UE is not essential. Even when some invalid PosSIB are forwarded to the remote UE, the UE would use only the valid assistance data in the end according to the positioning method indicated by LMF.
On the other hand, we see some benefit of having this feature from signalling overhead aspect. If the remote UE can be aware of which PosSIBs are invalid for remote UE in advance, it can avoid the unnecessary PosSIB forwarding.
Considering that some operators want to have the network control on PosSIB forwarding, we are open to discuss this feature. 

	Nokia
	Disagree
	The control over the relay UE of the posSIBs seems like an unnecessary enhancement. Essentially, the UE should be able to discard the posSIBs not necessary for the method provided by LMF

	ZTE
	disagree
	For unicast, LMF can select suitable AD for certain positioning method to a remote UE; for broadcast, we think in coverage or out of coverage remote UE can request posSIB that suits its condition from relay UE (TEI18 has already agreed remote UE request certain posSIB(s) from relay UE).
There may be lots of remote UE that need positioning. If LMF should provide this control, LMF has to tell gNB that for remote UE1, some posSIBs can be forwarded; for remote UE2, other posSIBs can be forwarded…and if remote UE is out of coverage, all these should be further told to relay UE to facilitate relay forwarding. We think this is not necessary to have this huge work if forwarding is enabled

	Intel
	
	Agree the comments from Xiaomi and VDF.
For the assistance info transmitted via dedicated signalling, network should decide what positioning method should be used, and it is what we have today. 
But for assistance information via broadcast signalling, LMF has no idea which UE will use it, and also has no idea what QoS will be. Therefore we do not have any control on this today, except security key. 

	CATT
	See comments
	Less info can be included in unicast compared with broadcast. 

	Lenovo
	Disagree
	LMF may provide all available positioning assistance data for different positioning methods by posSIB broadcast to meet the requirements for one or multiple remote UEs. Remote UE may determine to use specific assistance data based on the location request when receiving the posSIB information. If the lower positioning failure rate should be guaranteed, unicast is preferred to be used. 

	CMCC
	Disagree
	





If companies agree to observation 3 then it should be clear that LMF control information should be provided when posSIB is being provided for broadcast to gNB.

Do companies agree/disagree?

	Company Name
	Agree/Disagree
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




2.4 providing additional comments.

Providing Comment received online on fwd the posSIB transparently:
· UE should not decode or decipher the posSIB content (Octet string) before relaying it. Here, we should not confuse with what relay UE can fwd Vs how the content is fwd. The discussion here is on what remote UE can request and what relay UE can fwd.

Providing Comment received online on RRC CR:
· It is possible to have the default behavior as no restriction; that is all posSIBs are applicable. This is how current RRC CR is written.

Any additional comments/questions

	Company Name
	Comments

	Philips
	With regard to transparent forwarding, our interpretation is also that this means that the posSIB, if forwarded, is forwarded unchanged. As to whether a posSIB should be forwarded or not, we note earlier discussions on the use of a flag to indicate to the relay whether to forward or not.
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	8/9	C2 General

Conclusion
In the previous sections we made the following observations: 

Since remote UE intending to operate in UE based mode would reach to LMF and there is always possibility for LMF to assist the UE by selecting the applicable positioning method, the issue of UE autonomously selecting a posSIB may not occur. 

Based on the discussion in the previous sections we propose the following:

 No NW restriction is configured for posSIB forwarding.
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measurements.

Summary of change:/ 1. An indicator is added to CommonlEsProvideLocationInformation
to notify the server that the target is configured as a L2 U2N
Remote UE.

2. ANOTE is added to the field description of the new capability to indicate
that the target device may send its capabilities when it starts or stops
operation as a L2 U2N Remote UE.

3. Anindicator is added to the TargetDeviceErrorCauses IEs for the
GNSS, NR E-CID, NR DL-TDOA, NR DL-AoD, and NR Multi-RTT
methods to notify the server that the target is configured as a L2 U2N

Remote UE.
Consequences if not When the target device operates as a L2 U2N Remote UE, the server
approved: may trigger positioning operations that are not possible, resulting in a

failed operation.





