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[bookmark: _Ref349588338]1.	Introduction
In RAN3#105, an LS was received [1] from SA2 stating that SA2 has approved changes to TS 23.273 which support broadcast assistance data delivery for NR in a manner completely analogous to the solution for LTE in TS 23.271. A stage 2 CR attached to the LS was also provided [2]. 
From RAN3 point of view, some of the key characteristics of the solution are:
· The LMF supports the provision of broadcast assistance data to UEs via NG-RAN in ciphered or unciphered form and forwards any ciphering keys to subscribed UEs via the AMF;
· The N2 reference point supports transfer of messages, via an AMF, from an LMF to an NG-RAN node, which carry assistance data to be broadcast by the NG-RAN node.
This implies that RAN3 may also be able to reuse most elements of the E-UTRAN/EPS solution, although details are dependent on progress in other groups and RAN2 in particular.
Meanwhile, at RAN3#105bis, there was some further discussion on this topic, and the below were agreed to be common understanding [6] (based also on the existing baseline CR):
--	The PosSIBs are encoded in the LMF
-	The LMF provides the gNB with the posSIBs, plus Assistance Information meta data (e.g. encryption indicator, GNSS ID, SBAS ID) per PosSIB segment; also priority per segment
-	Exact meta data and any additional parameters, posSIB mapping etc are up to RAN2
Apart from considerations on F1, [6] also includes mention of the required support for “Area Scope” and “Target Cell”. 
In RAN3#106 there was further general progress, but it was not possible to conclude on some open points covered in this paper. This document considers these aspects and proposes some associated changes to the baseline CR [3].
2.	NRPPa open issues
A baseline CR already exists for NRPPa which includes delivery of assistance data [3]. Essentially this follows the LPPa structure. Obviously, the signalling details (exact SIBs, some additional parameters) are FFS. This document considers two open issues: the inclusion of a target cell, and the inclusion of Area Scope.
Target cell
In general the posSIBs constructed by the LMF will be specific for a particular cell, and so the LMF should be able to direct the broadcast assistance data directly at a cell. As an example, assistance data for UE assisted OTDOA may include the cell broadcasting the assistance data as the reference cell, so it is obviously not applicable to any other cells. Also in general, this is something that the gNB cannot manipulate if the posSIBs are ciphered.
 In any case the potential dimensioning of the RAN node is much larger in NG-RAN, and hence it would be incorrect to design the signalling without the option to target a specific cell.
Proposal 1: It should be possible to associate NRPPa broadcast assistance data with a “target cell”.
Note that it might be possible to optimize signalling by using instead a cell list, which can, at one extreme, contain just a single cell when any of the posSIBs is cell specific, or can, at the other extreme, indicate all cells for a gNB. But it could be argued that the most likely types of posSIB are either cell-specific or cell-invariant (at least within the area covered by the cells of the gNB). A simple way to cover both cases is to structure the IE as a choice between e.g. a value of “all” and a single cell’s NR-CGI. With this change, the need for a cell list is reduced, and in any case could be added as a third option if needed in the future.
Proposal 2: It is proposed to define a Positioning Broadcast Target IE as a choice to enable both targeting to a single cell, and broadcast in all cells of the gNB. The choice can be extended in the future to a cell list if needed.

Area scope
Considering now the issue of “Area Scope”, we note that TS 38.331 states
[bookmark: _Hlk20471289]Any SIB except SIB1 can be configured to be cell specific or area specific, using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB while the area specific SIB is applicable within an area referred to as SI area, which consists of one or several cells and is identified by systemInformationAreaID;
This mechanism is then implemented by assigning the systemInformationAreaID in the scheduling information (SI-SchedulingInfo), and subsequently including (or not) the IE areaScope also within the scheduling information in SIB1, associated with a given SIB.
Now as pointed out in [5], the same concept could be applied for posSIBs in general. Also as pointed out in [5], the LMF should decide whether a specific posSIB is cell specific or area specific, noting that the actual area definition is implemented by OAM.
Observation 1: Only the LMF can decide whether a specific posSIB is cell specific or area specific, and to do this the LMF needs to be aware of the Area ID broadcast by each cell.
Now the details are in RAN2 domain, but a possible implementation is to add the Area Scope IE in the Assistance Information Meta Data IE, since the existing information is at the same level (i.e. associated with a given PosSIB), and it will also be needed as part of scheduling information.
Proposal 3: Add the Area Scope IE to the Assistance Information Meta Data IE.
Another consideration is whether the same systemInformationAreaID should be used for posSIBs as for other SIBs. In the case of posSIBs, the most likely use of a systemInformationAreaID would be for RAT independent position methods like A-GNSS, RTK and Sensor based positioning (e.g. barometric reference pressure). It does not seem likely that an area suitable for RAT independent positioning would coincide (exactly) with an area suitable for NR specific SIBs. Therefore, a separate possystemInformationAreaID could be better which can be indicated in scheduling information for posSIBs,
Observation 2: A separate possystemInformationAreaID appears more suitable for posSIBs which can be indicated in scheduling information for posSIBs. This seems a matter for RAN2 to decide.
An attached TP provides the changes for proposals 1 and 2.
Proposal 4: Agree the text proposal in this document.
 3.	Summary and Conclusions
In this contribution we discussed some open issues of the broadcast assistance data, and made the following observations and proposals
Proposal 1: It should be possible to associate NRPPa broadcast assistance data with a “target cell”.
Proposal 2: It is proposed to define a Positioning Broadcast Target IE as a choice to enable both targeting to a single cell, and broadcast in all cells of the gNB. The choice can be extended in the future to a cell list if needed.
Observation 1: Only the LMF can decide whether a specific posSIB is cell specific or area specific, and to do this the LMF needs to be aware of the Area ID broadcast by each cell.
Proposal 3: Add the Area Scope IE to the Assistance Information Meta Data IE.
Observation 2: A separate possystemInformationAreaID appears more suitable for posSIBs which can be indicated in scheduling information for posSIBs. This seems a matter for RAN2 to decide.
Proposal 4: Agree the text proposal in this document.
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5.	Text Proposal for the baseline CR
[bookmark: _Toc534730141]9.1.x	Messages for Assistance Information Transfer Procedures
[bookmark: _Toc534730142]9.1.x.1	ASSISTANCE INFORMATION CONTROL
This message is sent by the LMF to transfer assistance information.
Direction: LMF  NG-RAN Node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Assistance Information
	O
	
	9.2.a
	
	YES
	reject

	Broadcast 
	O
	
	ENUMERATED (start, stop, ...)
	
	YES
	reject

	Broadcast Target
	M
	
	9.2.XX
	
	YES
	reject



NEXT CHANGE
[bookmark: _Toc534730143]9.1.x.2	ASSISTANCE INFORMATION FEEDBACK
This message is sent by the NG-RAN Node to give feedback on assistance information broadcasting.
Direction: NG-RAN Node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Assistance Information Failure List
	O
	
	9.2.e
	
	YES
	reject

	Broadcast Target
	M
	
	9.2.XX
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore




NEXT CHANGE
[bookmark: _Toc534730166]9.2.c	Assistance Information Meta Data
This parameter contains meta data for an assistance information element.
Editor’s Note: Details are FFS pending RAN2 progress.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Encrypted
	O
	
	ENUMERATED (true, …)
	TS 38.331 [x]

	GNSS ID
	O
	
	ENUMERATED (gps, sbas, qzss, galileo, glonass, bds, ...) 
	TS 38.331 [x]

	SBAS ID
	O
	
	ENUMERATED (waas, egnos, msas, gagan, ...) 
	TS 38.331 [x]

	Area Scope [FFS]
	O
	
	ENUMERATED (true, …)
	TS 38.331 [x]



[bookmark: _Hlk506316968]
NEXT CHANGE
9.2.XX	Broadcast Target
This IE is used to indicate the cells that broadcast the associated posSIBs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Broadcast Target
	M
	
	
	

	>All cells
	
	
	
	

	>>Broadcast All
	M
	
	ENUMERATED (Broadcast-all,...)
	

	>Single cell
	
	
	
	

	>>Broadcast Cell
	M
	
	NG-RAN CGI
9.2.6
	




NEXT CHANGE

[bookmark: _Toc534903102][bookmark: _Hlk506316534]9.3.4	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for NRPPa.
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	
	Cause,
	CriticalityDiagnostics,
	E-CID-MeasurementResult,
	OTDOACells,
	OTDOA-Information-Item,
	Measurement-ID,
	MeasurementPeriodicity,
	MeasurementQuantities,
	ReportCharacteristics,
	RequestedSRSTransmissionCharacteristics,
	Cell-Portion-ID,
	OtherRATMeasurementQuantities,
	OtherRATMeasurementResult,
	WLANMeasurementQuantities,
	WLANMeasurementResult,
	Assistance-Information,
	Broadcast,
	AssistanceInformationFailureList,
	SRSConfiguration,
	UL-RTOAMeasurement,
	BroadcastTarget
	
FROM NRPPA-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-Single-Container{},
	NRPPA-PRIVATE-IES,
	NRPPA-PROTOCOL-EXTENSION,
	NRPPA-PROTOCOL-IES
FROM NRPPA-Containers

	
	maxnoOTDOAtypes,
	id-Cause,
	id-CriticalityDiagnostics,
	id-LMF-UE-Measurement-ID,
	id-OTDOACells,
	id-OTDOA-Information-Type-Group,
	id-OTDOA-Information-Type-Item,
	id-ReportCharacteristics,
	id-MeasurementPeriodicity,
	id-MeasurementQuantities,
	id-RAN-UE-Measurement-ID,
	id-E-CID-MeasurementResult,
	id-RequestedSRSTransmissionCharacteristics,
	id-Cell-Portion-ID,
	id-OtherRATMeasurementQuantities,
	id-OtherRATMeasurementResult,
	id-WLANMeasurementQuantities,
	id-WLANMeasurementResult,
	id-Assistance-Information,
	id-Broadcast,
	id-AssistanceInformationFailureList,
	id-SRSConfiguration,
	id-UL-RTOAMeasurement,
	id-BroadcastTarget
	
FROM NRPPA-Constants;

UNCHANGED PART OMITTED

-- **************************************************************
--
-- OTDOA INFORMATION FAILURE
--
-- **************************************************************

OTDOAInformationFailure ::= SEQUENCE {
	protocolIEs						ProtocolIE-Container		{{OTDOAInformationFailure-IEs}},
	...
}


OTDOAInformationFailure-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-Cause							CRITICALITY ignore	TYPE Cause						PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics			CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional},
	...
}

-- **************************************************************
--
-- ASSISTANCE INFORMATION CONTROL
--
-- **************************************************************

AssistanceInformationControl ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{AssistanceInformationControl-IEs}},
	...
}

AssistanceInformationControl-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-Assistance-Information	CRITICALITY reject	TYPE Assistance-Information		PRESENCE optional}|
	{ ID id-Broadcast				CRITICALITY reject	TYPE Broadcast					PRESENCE optional}|
	{ ID id-BroadcastTarget				CRITICALITY reject	TYPE BroadcastTarget					PRESENCE mandatory},
	...
}

-- **************************************************************
--
-- ASSISTANCE INFORMATION FEEDBACK
--
-- **************************************************************

AssistanceInformationFeedback ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{AssistanceInformationFeedback-IEs}},
	...
}

AssistanceInformationFeedback-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-AssistanceInformationFailureList	CRITICALITY reject	TYPE AssistanceInformationFailureList	PRESENCE optional}|
	{ ID id-BroadcastTarget				CRITICALITY reject	TYPE BroadcastTarget					PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics				CRITICALITY ignore	TYPE CriticalityDiagnostics					PRESENCE optional},
	...
}

-- **************************************************************
--
-- ERROR INDICATION
--
-- **************************************************************

ErrorIndication ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ErrorIndication-IEs}},
	...
}

ErrorIndication-IEs NRPPA-PROTOCOL-IES ::= {
	
	{ ID id-Cause							CRITICALITY ignore	TYPE Cause						PRESENCE optional}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics	PRESENCE optional},
	...
}

-- **************************************************************
--
-- PRIVATE MESSAGE
--
-- **************************************************************

PrivateMessage ::= SEQUENCE {
	privateIEs		PrivateIE-Container	{{PrivateMessage-IEs}},
	...
}

PrivateMessage-IEs NRPPA-PRIVATE-IES ::= {
	...
}

END
-- ASN1STOP

NEXT CHANGE
[bookmark: _Toc534903103]9.3.5	Information Element definitions
-- 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

IMPORTS	
	
	id-MeasurementQuantities-Item,
	maxCellinRANnode,
	maxCellReport,
	maxNrOfErrors,
	maxNoMeas,
	maxnoOTDOAtypes,
	maxServCell,
	id-OtherRATMeasurementQuantities-Item,
	id-WLANMeasurementQuantities-Item,
	maxGERANMeas,
	maxUTRANMeas,
	maxWLANchannels,
	maxnoFreqHoppingBandsMinusOne,
	id-TDD-Config-EUTRA-Item,
	maxNrOfPosSImessage,
	maxnoAssistInfoFailureListItems,
	maxNrOfSegments,
	maxNrOfPosSIBs


FROM NRPPA-Constants

	Criticality,
	NRPPATransactionID,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage

FROM NRPPA-CommonDataTypes

	ProtocolExtensionContainer{},
	ProtocolIE-Single-Container{},
	
	NRPPA-PROTOCOL-EXTENSION,
	NRPPA-PROTOCOL-IES

FROM NRPPA-Containers;

-- A

-- Editor’s Note: Details of the following IEs are FFS pending RAN2 progress
Assistance-Information ::= SEQUENCE {
	systemInformation				,
	iE-Extensions					ProtocolExtensionContainer { { Assistance-Information-ExtIEs} } OPTIONAL,
	...
}

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

AssistanceInformationFailureList ::= SEQUENCE (SIZE (1..maxnoAssistInfoFailureListItems)) OF SEQUENCE {
	posSIB-Type						,
	outcome							Outcome,
	iE-Extensions					ProtocolExtensionContainer { {AssistanceInformationFailureList-ExtIEs} }	OPTIONAL,
	...
}

AssistanceInformationFailureList-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

AssistanceInformationMetaData ::= SEQUENCE {
	encrypted			ENUMERATED {true, ...}	OPTIONAL,
	gNSSID				ENUMERATED {gps, sbas, gzss, galileo, glonass, bds, ...}	OPTIONAL,
	sBASID				ENUMERATED {waas, egnos, msas, gagan, ...}					OPTIONAL,
	areaScope			ENUMERATED {true, ...}										OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { AssistanceInformationMetaData-ExtIEs} }	OPTIONAL,
	...
}

AssistanceInformationMetaData-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

-- B

BCCH ::= INTEGER (0..1023, ...)

Broadcast ::= ENUMERATED {
	start,
	stop,
	...
}

BroadcastCell ::= NG-RAN-CGI

-- Editor’s Note: Details of this IE are FFS pending RAN2 progress
BroadcastPeriodicity ::= ENUMERATED {
	ms80,
	ms160,
	ms320,
	ms640,
	ms1280,
	ms2560,
	ms5120,
	...
}


[bookmark: _Hlk32395615]BroadcastTarget ::= CHOICE {
	all-cells						BroadcastAll,
	single-cell						BroadcastCell, 
	choice-extension				ProtocolIE-SingleContainer { { BroadcastTarget-ExtIEs} }
}

BroadcastTarget-ExtIEs NRPPA-PROTOCOL-IES ::= {
	...
}


BroadcastAll ::= ENUMERATED {
	broadcast-all,
	...
}


BSSID ::= OCTET STRING (SIZE(6))

-- C


**skip unchanged ASN**




NEXT CHANGE
[bookmark: _Toc534903105]9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

UNCHANGED PART OMITTED


id-OtherRATMeasurementQuantities								ProtocolIE-ID ::= 15
id-OtherRATMeasurementQuantities-Item							ProtocolIE-ID ::= 16
id-OtherRATMeasurementResult									ProtocolIE-ID ::= 17
id-WLANMeasurementQuantities									ProtocolIE-ID ::= 19
id-WLANMeasurementQuantities-Item								ProtocolIE-ID ::= 20
id-WLANMeasurementResult										ProtocolIE-ID ::= 21
id-TDD-Config-EUTRA-Item										ProtocolIE-ID ::= 22
id-Assistance-Information										ProtocolIE-ID ::= xx
id-Broadcast													ProtocolIE-ID ::= xy
[bookmark: _Hlk515611030]id-AssistanceInformationFailureList								ProtocolIE-ID ::= xz
id-SRSConfiguration												ProtocolIE-ID ::= yx
id-UL-RTOAMeasurement											ProtocolIE-ID ::= yy
id-BroadcastTarget												ProtocolIE-ID ::= AA

END
-- ASN1STOP

2


