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1	Introduction
This email is to discuss the issues about PRU terminology in LPP.
[AT125bis][401][POS] PRU terminology in LPP (CATT)
	Scope: Evaluate company views on the use of “PRU” terminology in 37.355, including how much detail to capture on the related agreements. Candidates for terminology to be drawn from company contributions.
	Discuss also P3 of R2-2402257.
	Intended outcome: Report to Thursday CB session
	Deadline:  Wednesday 2024-04-17 2000 CST
[bookmark: OLE_LINK41]The purpose is to collect the views and provide agreeable TPs for the LPP CR. Companies are invited to provide inputs and comments by 2024-04-17 20:00 UTC. Rapporteur will provide draft summary with proposals, companies are invited to provide comments on the summary proposals by 2024-04-18 12:00 UTC for Thursday CB session.

	Company Name
	Participant name/contact

	Nokia
	mani.thyagarajan@nokia.com

	Huawei, HiSilicon
	yinghaoguo@huawei.com

	Xiaomi
	lixiaolong1@xiaomi.com

	Lenovo
	rthomas7@lenovo.com

	CATT
	lijianxiang@catt.cn

	Philips
	rob.j.davies@philips.com

	Ericsson
	fredrik.gunnarsson@ericsson.com

	
	

	
	

	
	

	
	

	
	

	
	



[bookmark: _Toc497230267]2	Discussion on use of “PRU” terminology in 37.355
2.1	Background
During the online discussion, some companies shared comments that the terminology “PRU” used in existing LPP [1] is not clear enough, and some companies are not sure we need the term in stage 3 at all and think we could talk about UEs instead. The related RILs are [M001], [A006], [H001].
The impacted parts can be found as below:
· #1 CommonIEsRequestLocationInformation
CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	[…]
}
LocationInformationType ::= ENUMERATED {
	locationEstimateRequired,
	locationMeasurementsRequired,
	locationEstimatePreferred,
	locationMeasurementsPreferred,
	...,
	locationEstimateAndMeasurementsRequired-r18
}
[…]


	CommonIEsRequestLocationInformation field descriptions

	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a location error if not possible.
NOTE:	If the PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.



· #2 CommonIEsProvideCapabilities
–	CommonIEsProvideCapabilities
The CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities LPP message Type.
-- ASN1START
CommonIEsProvideCapabilities ::= SEQUENCE {
[…]	
[[
	remoteUE-Indication-r18						BOOLEAN						OPTIONAL,	-- Cond NR
	locationEstimateAndMeasurementReporting-r18	ENUMERATED { supported }	OPTIONAL
	]]
}
-- ASN1STOP

	CommonIEsProvideCapabilities field descriptions

	segmentationInfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in clause 4.3.5.

	lpp-message-segmentation
This field, if present, indicates the target device's LPP message segmentation capabilities. 
If bit 0 is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit 0 is set to value 0 it indicates that the target device does not support receiving segmented LPP messages.
If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to value 0 it indicates that the target device does not support sending segmented LPP messages.

	remoteUE-Indication
This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE. The target device in NR access may transmit a ProvideCapabilities message with an appropriate value of this field when it starts or stops operation as a U2N Remote UE.

	locationEstimateAndMeasurementReporting
This field, if present, indicates that the target device supports locationEstimateAndMeasurementsRequired in LocationInformationType.



2.2	Candidate TPs from contributions
Based on companies contributions ([2][3][4]), their views PRU terminology are summarized as following.
Alt 1: Replace PRU by target device [2]
PRU is primarily used when a target device requests location information that stems from a PRU. In addition, the acronym appears at a few other places could use “target device” term instead.
	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU target device shall return both location estimate and measurements if possible, or indicate a location error if not possible.
NOTE:	If the target devicePRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.



Alt 2: specify PRU as a functionality that UE supports
Companies think we should not introduce it as a new signalling entity that is separate from a UE, but should specify it as a functionality that a UE supports.
· Alt 2-1: use the wording “UE supporting PRU” [3]
	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the UE supporting PRU shall return both location estimate and measurements if possible, or indicate a location error if not possible.
NOTE:	If the UE supporting PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.


· Alt 2-2: use the wording “UE operates as a Positioning Reference Unit (PRU)” [4]
	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the UE operating as a Positioning Reference Unit (PRU) as specified in TS 23.273 [42] shall return both location estimate and measurements if possible, or indicate a location error if not possible.
NOTE:	If the UE operateing as a Positioning Reference Unit (PRU) as specified in TS 23.273 [42] is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.



Q1: For the use of “PRU” terminology, which following alternatives do you prefer?
· Alt1: Replace PRU by target device.
· Alt2-1: specify PRU as a functionality that UE supports, use the wording “UE supporting PRU”
· Alt2-2: specify PRU as a functionality that UE supports, use the wording “UE operating as a Positioning Reference Unit (PRU)”
	Company
	Alt 1/Alt 2-1/Alt2-2
	Comment

	Qualcomm
	None
	PRUs are well defined/specified in 3GPP specifications; see e.g., TS 38.305, 23.273, 24.571, etc. We do not see any problem with using PRU terminology also in LPP. If there are concerns whether LPP is applicable to PRUs, we suggested in R2-2403191 adding a NOTE to section 4.1.1:
"NOTE:	LPP may also be used point-to-point between a location server and a PRU, as specified in TS 23.273 [42]."
(although this should be crystal clear from 23.273)

	Nokia
	None
	Alt1 creates ambiguity by generalizing it as “target device” and this should be avoided. Alt2-1 and Alt2-2 are lengthy way of saying what is already defined well in 38.305 in Section 5.4.5. In 38.305 it is already well defined that “From a location server perspective, the PRU functionality is realized by a UE with known location”. So, we are fine to use the term PRU in 37.355.

	Huawei, HiSilicon
	
	Fine with the comments from the companies above to use the PRU directly in the LPP. 
But we should confirm that we are not creating a new UE type, not that we want to define a new UE type like REDCAP or IAB-MT for the reason that it does not fit into the mandatory without capability singling framework for NR UE. 

	ZTE
	
	Agree to use PRU directly, or alt-2-2

	OPPO
	
	Using PRU directly is OK for us, all alternatives given above may mix the concept of normal UE with PRU, which is not something we want.

	Xiaomi
	
	Keep using the PRU terminology in LPP. Therefore,
1. The existinging CommonIEsRequestLocationInformation field descriptions on PRU is fine and the changes on PRU are not needed.
2. locationEstimateAndMeasurementReporting
This field, if present, indicates that the PRU supports locationEstimateAndMeasurementsRequired in LocationInformationType.

	Ericsson
	
	The UE acting as a PRU can also be a target device, for example assisted with data to enable high accuracy GNSS. We are fine using PRU in the field description of the locationEstimateAndMeasurementReporting field.

Regarding the field description of field locationEstimateAndMeasurementReporting in IE CommonIEsProvideCapabilities we do not agree that the current text “target device” can be replaced by “PRU”. We can agree to use “device”. The reason is that this concerns a capability of a device to be configured as a PRU, but it does not imply that the device is already acting as a PRU. It can be a target device actively receiving assistance data for GNSS RTK at the moment when the capability request arrives for example.

	Intel
	
	[bookmark: OLE_LINK1]Ok to use PRU directly in the TS37.355. 

	Lenovo
	Use PRU or Alt2-2
	We have a slight preference to be a bit more explicit in the LPP spec. with the use of PRU. Also Alt2-2 is fine with us.

	CATT
	
	Ok to use PRU directly in the TS37.355.

	Philips
	Use PRU
	Agree with others that PRU is well-defined in 38.305, section 5.4.5 and, if necessary, 37.355 should point to that. 
However, in 37.355, the clause 5.3 “Procedures related to Location Information Transfer”, currently contains no reference to the PRU, only to the “target”. Will this be updated as well?



Summary:
11/11 companies support to use PRU directly in LPP. Only one company does not agree that the current text “target device” can be replaced by “PRU” in the field description of field locationEstimateAndMeasurementReporting in IE CommonIEsProvideCapabilities. This capability only applies for PRUs.
[bookmark: OLE_LINK2]In this release, the new capability on location+measurements is only for PRUs.

Proposal 1: RAN2 to agree the use of “PRU” directly in TS 37.355.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]3	TP for the agreements achieved online
During the online discussion, the following agreements were achieved. 
Agreements:
In this release, the new capability on location+measurements is only for PRUs.
Keep the existing IE structure for LocationInformationType.
When location+measurements are reported by a PRU, the measurements are valid at the reported location.
Based on these agreements, the rapporteur gives a TP as following. Companies are invited to provide comments on the TP.
	[bookmark: _Toc37680838][bookmark: _Toc46486409][bookmark: _Toc52546754][bookmark: _Toc52547284][bookmark: _Toc52547814][bookmark: _Toc52548344][bookmark: _Toc163032587]–	CommonIEsProvideCapabilities
The CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities LPP message Type.
-- ASN1START

CommonIEsProvideCapabilities ::= SEQUENCE {
	...,
	[[
	segmentationInfo-r14			SegmentationInfo-r14			OPTIONAL,	-- Cond Segmentation
	lpp-message-segmentation-r14	BIT STRING { serverToTarget	(0),
												targetToServer	(1) }	OPTIONAL
	]],
	[[
	remoteUE-Indication-r18						BOOLEAN						OPTIONAL,	-- Cond NR
	locationEstimateAndMeasurementReporting-r18	ENUMERATED { supported }	OPTIONAL
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.

	NR
	This field is optionally present for NR access if remoteUE-IndicationReq has been received from the location server in this location session. Otherwise it is not present.



	CommonIEsProvideCapabilities field descriptions

	segmentationInfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in clause 4.3.5.

	lpp-message-segmentation
This field, if present, indicates the target device's LPP message segmentation capabilities. 
If bit 0 is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit 0 is set to value 0 it indicates that the target device does not support receiving segmented LPP messages.
If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to value 0 it indicates that the target device does not support sending segmented LPP messages.

	remoteUE-Indication
This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE. The target device in NR access may transmit a ProvideCapabilities message with an appropriate value of this field when it starts or stops operation as a U2N Remote UE.

	locationEstimateAndMeasurementReporting
This field, if present, indicates that the target device operating as a PRU as specified in TS 23.273 [42] supports locationEstimateAndMeasurementsRequired in LocationInformationType.



[…]
[bookmark: _Toc163032590]–	CommonIEsRequestLocationInformation
The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.
-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]],
	[[
		scheduledLocationTime-r17
								ScheduledLocationTime-r17	OPTIONAL,	-- Need ON
		targetIntegrityRisk-r17
								TargetIntegrityRisk-r17		OPTIONAL	-- Need ON
	]]
}

LocationInformationType ::= ENUMERATED {
	locationEstimateRequired,
	locationMeasurementsRequired,
	locationEstimatePreferred,
	locationMeasurementsPreferred,
	...,
	locationEstimateAndMeasurementsRequired-r18
}

[…]

-- ASN1STOP

Editor Notes: FFS exact IE structure of the request for location+measurements in the agreement of RAN2#123bis.
	Conditional presence
	Explanation

	ECID
	The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it is not present.



	CommonIEsRequestLocationInformation field descriptions

	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a location error if not possible. 
NOTE:	If the PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements., and the measurements shall be valid at the reported location.


[…]



Q2: Do you agree with the given TP for the agreements achieved online?
NOTE: In this TP, the use of “PRU” terminology is implemented temporarily, and it should be revised later according to companies’ feedbacks in Q1.
	Company
	Yes/No
	Comment

	Qualcomm
	See comment
	There are some ambiguities with the current text, which should be sorted out first:

The NOTE in locationInformationType specifies that the "location information is determined independently of the reported measurements". However, LPP (and TS 38.305) uses the term "location information" for both, measurements and location estimate. 
 
The field description of locationInformationType specifies that the PRU should "indicate a location error if not possible". It is not clear to what the "if not possible" refers to. Location errors are indicated in LPP per positioning method. If a PRU indicates e.g., 'attemptedButUnableToMeasureSomeNeighbourTRPs' or 'assistance-data-missing' to which part of the measurement request this applies (i.e., 'location estimate' or 'measurements', or both). It seems from the name of the field 'locationEstimateAndMeasurementsRequired', that location estimate has priority (since listed first)?

The field description of locationInformationType specifies what a PRU shall return. However, it is not clear if this is also applicable to normal UEs, and if so, what a UE shall return. It should be clarified that this new "locationInformationType" is only applicable to PRUs (e.g., via an additional NOTE), as agreed online

	Nokia
	See comments
	Since we agreed that “In this release, the new capability on location+measurements is only for PRUs”, the field description for locationEstimateAndMeasurementReporting can be clarified that it applies only to PRU and we can explicitly mention that “This field, if present, indicates that the PRU supports locationEstimateAndMeasurementsRequired in LocationInformationType”.
Also, agree with Qualcomm that the NOTE in locationInformationType is ambiguous. Change it as follows: “If the PRU is requested to return both location estimate and measurements, the location estimate is determined independently of the reported measurements., and the measurements shall be valid for the reported location estimate”

	ZTE
	Yes with changes
	Agree with QC that:
1. change ‘location information’ to ‘location estimate’
 The field description should have a note saying that the new location information type should be only applicable to PRUs.

	OPPO
	See comments
	Agree with Nokia on the field description on locationEstimateAndMeasurementReporting.

	Xiaomi
	See comments 
	Agree with Nokia.

	Ericsson
	See comments
	On locationEstimateAndMeasurementReporting field description:
Note that from an LPP perspective, a UE acting as a PRU can also be a target device at the same time, for  example periodically receiving GNSS RTK assistance data.  One alternative is to replace “target device” by “device” in the field description and add the following note:

locationEstimateAndMeasurementReporting
This field, if present, indicates that the target device supports locationEstimateAndMeasurementsRequired in LocationInformationType.
NOTE:	In this version of the specification, this capability can only be supported by UEs that can be configured as PRUs.

On locationInformationType field description, we agree that it is more clear to use “location estimate” in the NOTE., and we are fine replacing “at” with “for”:

locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a location error if not possible. 
NOTE:	If the PRU is requested to return both location estimate and measurements, the location information estimate is determined independently of the reported measurements, and the measurements shall be valid forat the reported location estimate.


	Intel
	See comments
	Agree with Nokia.

	
	
	


Summary
4/7 companies support the further corrections by Nokia and 7/7 companies support to change ‘location information’ to ‘location estimate’ so the TP is revised accordingly. As for the location error, the error is specified as measurement error in the revised TP.
Companies may raise comments on the revised TP in the table at the end of TP.
Proposal 2: RAN2 to agree the TP on the related agreements and proposal 1:
------------TP1#1---------------------------------------------------------------------------------------------------------
–	CommonIEsProvideCapabilities
The CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities LPP message Type.
-- ASN1START

CommonIEsProvideCapabilities ::= SEQUENCE {
	...,
	[[
	segmentationInfo-r14			SegmentationInfo-r14			OPTIONAL,	-- Cond Segmentation
	lpp-message-segmentation-r14	BIT STRING { serverToTarget	(0),
												targetToServer	(1) }	OPTIONAL
	]],
	[[
	remoteUE-Indication-r18						BOOLEAN						OPTIONAL,	-- Cond NR
	locationEstimateAndMeasurementReporting-r18	ENUMERATED { supported }	OPTIONAL
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.

	NR
	This field is optionally present for NR access if remoteUE-IndicationReq has been received from the location server in this location session. Otherwise it is not present.



	CommonIEsProvideCapabilities field descriptions

	segmentationInfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in clause 4.3.5.

	lpp-message-segmentation
This field, if present, indicates the target device's LPP message segmentation capabilities. 
If bit 0 is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit 0 is set to value 0 it indicates that the target device does not support receiving segmented LPP messages.
If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to value 0 it indicates that the target device does not support sending segmented LPP messages.

	remoteUE-Indication
This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE. The target device in NR access may transmit a ProvideCapabilities message with an appropriate value of this field when it starts or stops operation as a U2N Remote UE.

	locationEstimateAndMeasurementReporting
This field, if present, indicates that the target devicePRU supports locationEstimateAndMeasurementsRequired in LocationInformationType.
NOTE:	In this version of the specification, this capability is only applicable to PRUs.



------------TP1#2---------------------------------------------------------------------------------------------------------
–	CommonIEsRequestLocationInformation
[…]
	CommonIEsRequestLocationInformation field descriptions

	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a location measurements error if not possible.
NOTE:	'locationEstimateAndMeasurementsRequired' only applies to PRUs. If the PRU is requested to return both location estimate and measurements, the location estimate information is determined independently of the reported measurements, and the measurements shall be valid at the reported location.



Further comments on the revised TP before the CB session.
	Company
	Further Comments

	Ericsson
	Proposal 1 needs to be reformulated. WE already use “PRU” in 37.355. What is important is what will be in the text proposals, and that we fulfil the agreement

In this release, the new capability on location+measurements is only for PRUs.
Keep the existing IE structure for LocationInformationType.
When location+measurements are reported by a PRU, the measurements are valid at the reported location.


When it comes to the text proposals, we shall be consistent with how matters have been written before in LPP, where there language “In this version of the specification” has been used followed by the specific restriction.

Detailed comments:
1. On locationEstimateAndMeasurementReporting field description. We shall not write PRU everywhere. It is enough to use “PRU” in the note to narrow down how the support for the capability is according to the agreement “In this release, the new capability on location+measurements is only for PRUs.”, and at the same time use the established language in LPP. Therefore, the text should be like below, or similar

locationEstimateAndMeasurementReporting
This field, if present, indicates that the target device supports locationEstimateAndMeasurementsRequired in LocationInformationType.
NOTE:	In this version of the specification, this capability can only be supported by UEs that can be configured as PRUs.

2. On locationInformationType. We have a capability and we have a Note stating that this capability can only be supported by UEs that can be configured as PRUs, so we do not need to repeat the same here vas well – that is what we have capabilities for. Therefore, the text highlighted in cyan  should be simplified accordingly, and instead there is a suggested change. Furthermore, we did not agree anything about what errors to indicate when the device cannot send both location and measurements. To send measurement error if the device sends measurements but not location seems odd, i.e. the highlighted yellow is questioned below.

locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU device shall return both location estimate and measurements if possible, or indicate a location measurements error if not possible.
NOTE:	If the PRU device is requested to return both location estimate and measurements, the location estimate information is determined independently of the reported measurements, and the measurements shall be valid for the reported location estimate.


	
	

	
	

	
	

	
	

	
	

	
	



4	Discussion on P3 of R2-2402257 [5]
In this section, there is a leftover issue in R2-2402257 [5] will be discussed.
	The LS on PRU is sent from RAN1 indicating that measurement report and location report can be reported in the same report which should be decoupled in R2-2302409	 LS Reply on PRU Procedures (R1-2302146; contact: Qualcomm) [3].
	SA2 request:
	Additionally, SA2 also would like to know what location information can be provided by PRU, and whether RAN1 and RAN2 see benefit to allow PRU to provide its location information together with the location measurements reports.



RAN1 reply:
A PRU can report its location and associated uncertainty as is the case for other UEs. It is not necessary to always include the PRU location information with the PRU measurements in the same report. The PRU location information and measurements should be decoupled, where decoupled means that the PRU location information is determined independently of the reported measurements, even if the PRU location information and the PRU measurements would be included in the same report.


The measurements report from PRU and target UE are used in the double differential operation which will eliminate the impact of both the receiver clock errors and the transmitter clock errors on the double differenced measurements. 
When the double differential technique is used for the determination of the position of target UE, one of the receiver’s position is known and used as the PRU. In order to solve the three unknown parameters for the coordinate of the unknown mobile receiver position, it needs at least three double differential measurements obtained from four transmitters.
Observation 1: The location and associated uncertainty of PRU is required for network.
However these IEs in LocationCoordinates don’t support uncertainty in the existing LPP highlighted as below: 
LocationCoordinates ::= CHOICE {
	ellipsoidPoint								Ellipsoid-Point,
	ellipsoidPointWithUncertaintyCircle			Ellipsoid-PointWithUncertaintyCircle,
	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,
	polygon										Polygon,
	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
	ellipsoidArc								EllipsoidArc,
	...,
	highAccuracyEllipsoidPointWithUncertaintyEllipse-v1510
								HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15,
	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-v1510
								HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
	ha-EllipsoidPointWithScalableUncertaintyEllipse-v1680																			HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,
	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-v1680
								HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16,
	local2dPointWithUncertaintyEllipse-v1800	Local2dPointWithUncertaintyEllipse-r18,
	local3dPointWithUncertaintyEllipsoid-v1800	Local3dPointWithUncertaintyEllipsoid-r18
}
So the field description of locationEstimate in CommonIEsProvideLocationInformation should be added as below:
	CommonIEsProvideLocationInformation field descriptions

	locationEstimate
This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for including this field are defined for the locationInformationType field in a Request Location Information message. The PRU shall not support these types including Ellipsoid-Point, Polygon and EllipsoidPointWithAltitude which don't support uncertainty.


Proposal 3: The PRU shall not support types in LocationCoordinates including Ellipsoid-Point, Polygon and EllipsoidPointWithAltitude which don't support uncertainty.


Companies are invited to provide comments on this issue.
Q3: Do you agree that the PRU shall not support types in LocationCoordinates including Ellipsoid-Point, Polygon and EllipsoidPointWithAltitude which don't support uncertainty?
	Company
	Yes/No
	Comment

	Qualcomm
	See comment
	The supported GAD shapes depend on the supported positioning method and are indicated in each method-ProvideCapabilities message; e.g.:

locationCoordinateTypes		LocationCoordinateTypes			OPTIONAL,
locationCoordinateTypes
This parameter identifies the geographical location coordinate types that a target device supports for GNSS. TRUE indicates that a location coordinate type is supported and FALSE that it is not. This field shall be present if the locationVelocityTypesReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target device supports UE-based or standalone GNSS positioning method. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this field shall be included if the target device supports UE-based or standalone GNSS positioning method. 

(similar for other methods) 

Therefore, this cannot be an attribute in the Location Request message. Indeed, a UE expects a location request according to its capabilities. If there are additional requirements for PRUs needed, they should be specified somewhere else; e.g., Stage 2.

Note also, that the capabilities of a PRU may change after association with an LMF. E.g., a PRU may indicate "OFF" state if it (e.g., temporarily) cannot support the PRU functions any longer, etc.

	Nokia
	See comment
	As per the definition of PRU in 38.305 “From a location server perspective, the PRU functionality is realized by a UE with known location”. So, it depends on what a UE that realizes the PRU functionality is capable of in term of supported positioning methods. It is possible, depending on the positioning capabilities of a UE realizing the PRU functionality to also support these GAD shapes.

	Huawei, HiSilicon
	
	I would say that the issue is not suitable to discuss in RAN2. 

We just need to follow what has been included in the RAN1 parameter list and proponents can propose in RAN1

	ZTE
	Not sure
	Questions:
1. Why/where the RAN1/SA2’s LS indicated the location estimate should be compulsively associated with the uncertainty reporting?
2. Are ‘ellipsoidPointWithUncertaintyCircle’ and ‘ellipsoidPointWithUncertaintyEllipse’ the uncertainty of Ellipsoid-Point?

	OPPO
	
	Agree with Huawei. RAN1 just assume that PRU will report its location and uncertainty as other usual UEs. We think that they miss the point that uncertainty can be not reported.

	Xiaomi
	No
	We think if the LocationCoordinate doesn’t have uncertainty, the PRU only reports the estimated location without uncertainty. We are fine to ask RAN1 for confirmation. 

	Ericsson
	See comment
	We do not think anything is broken, it is fine as is. There is no need to modify as suggested the existing locationEstimate field description in the IE CommonIEsProvideLocationInformation.

	Intel
	
	Tend to agree with Huawei that the issue can be raised in RAN1 directly. 

	Lenovo
	
	At least we understand that the benefits of a PRU’s known location has to be coupled with uncertainty since LMF may not consider the PRU’s measurement if the location uncertainty is too high. If the above GAD shapes do not support uncertainty we are fine to not support but this may have other implications based on the capabilities of the UE, which need to be also addressed.

	CATT
	
	If the limitation of uncertainty is not clarified in specification, implementation won't realize that uncertainty is required in location report. But we are fine to leave RAN1 discuss it if majority don't support to discuss it in RAN2.


[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Summary
7/10 companies don't support the TP on locationEstimate and 3/10 companies support the TP. So the TP is not pursued and the issue can be discussed in RAN1 directly. So there is no proposal on this TP.


5	Conclusion
Based on company feedback, the following proposal and TP is proposed:
Proposal 1: RAN2 to agree the use of “PRU” directly in TS 37.355.
Proposal 2: RAN2 to agree the TP on the related agreements and proposal 1:
------------TP1#1---------------------------------------------------------------------------------------------------------
–	CommonIEsProvideCapabilities
The CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities LPP message Type.
-- ASN1START

CommonIEsProvideCapabilities ::= SEQUENCE {
	...,
	[[
	segmentationInfo-r14			SegmentationInfo-r14			OPTIONAL,	-- Cond Segmentation
	lpp-message-segmentation-r14	BIT STRING { serverToTarget	(0),
												targetToServer	(1) }	OPTIONAL
	]],
	[[
	remoteUE-Indication-r18						BOOLEAN						OPTIONAL,	-- Cond NR
	locationEstimateAndMeasurementReporting-r18	ENUMERATED { supported }	OPTIONAL
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.

	NR
	This field is optionally present for NR access if remoteUE-IndicationReq has been received from the location server in this location session. Otherwise it is not present.



	CommonIEsProvideCapabilities field descriptions

	segmentationInfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in clause 4.3.5.

	lpp-message-segmentation
This field, if present, indicates the target device's LPP message segmentation capabilities. 
If bit 0 is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit 0 is set to value 0 it indicates that the target device does not support receiving segmented LPP messages.
If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to value 0 it indicates that the target device does not support sending segmented LPP messages.

	remoteUE-Indication
This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE. The target device in NR access may transmit a ProvideCapabilities message with an appropriate value of this field when it starts or stops operation as a U2N Remote UE.

	locationEstimateAndMeasurementReporting
This field, if present, indicates that the target devicePRU supports locationEstimateAndMeasurementsRequired in LocationInformationType.
NOTE:	In this version of the specification, this capability is only applicable to PRUs.



------------TP1#2---------------------------------------------------------------------------------------------------------
–	CommonIEsRequestLocationInformation
[…]
	CommonIEsRequestLocationInformation field descriptions

	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a measurements location error if not possible.
[bookmark: _GoBack]NOTE:	'locationEstimateAndMeasurementsRequired' only applies to PRUs. If the PRU is requested to return both location estimate and measurements, the location estimate information is determined independently of the reported measurements, and the measurements shall be valid at the reported location.
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