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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#105, there was some discussion on this topic, and in particular on the impacts on F1AP. Proposals were made in two directions
1) Reuse of current system information delivery, including posSIBs as additional SIBs [3]
2) Propagation of Assistance Information towards the gNB-CU [4].
In RAN3#106 it was agreed to reproduce in F1AP the same procedural structure as in NRPPa; this has been incorporated into the baseline CR [5]. This document considers aspects marked as FFS and proposes some associated changes to the baseline CR to remove remaining FFSs. 
2.	Discussion of F1AP aspects
In RAN3#106, it was agreed to adopt the same procedure structure in F1AP as in NRPPa for the broadcast assistance data feature, and two procedures were added as part of the F1AP baseline CR (Positioning Assistance Information Control and Positioning Assistance Information Feedback).
There are three aspects marked as FFS in the baseline, specifically:
· Whether the Positioning Assistance Information IE is defined explicitly or by reference.
· Whether the Target Cell IE is added
· Whether a Routing ID IE is added
These aspects are considered below:
Coding of Positioning Assistance Information IE:

In our understanding, the information carried by this IE will be exactly the same as received by the gNB-CU over NRPPa in the Assistance Information IE, and so there is no reason to make any change in the IE structure at all, as all the information is required by the gNB-DU. Then there seems to be no advantage to reproducing the detail of the IE over F1AP.
Therefore it seems to be efficient to define the IE by reference to NRPPa (similarly for example to how the Source to Target containers are handled in inter-system handover). In this case the IE is defined as an octet string in F1AP.
Note also that one advantage of this approach is that this reduces maintenance work for the future. At the same time, this does not mandate the gNB-CU to process the information transparently.
Proposal 1: The Positioning Assistance Information IE is coded in F1AP as an octet string and referenced to the NRPPa Assistance Information IE.
Need for Positioning Broadcast Target Cell IE
The reasoning for adding this IE (as received from the LMF) is exactly the same as in NRPPa: in general, the broadcast data cannot be expected to apply to every cell in the gNB, or to any cell in the gNB-DU.
In the baseline CR, the IE is set as mandatory and given as FFS pending further discussion and particularly whether it should be a cell list. In general we would expect two main types of posSIB, the ones that are cell-specific, and the ones that are cell-invariant (at least within the area covered by the cells of the gNB). A flexible way to cover all cases is by using 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.
Proposal 2: Change the Positioning Broadcast Target Cell IE to a cell list.
Need for Routing ID IE
The reasoning for including a Routing ID is that the gNB-CU requires some form of correlation to enable it to send the feedback message to the correct LMF (via NGAP transport). We assume this is not possible based on the existing Transaction ID as this IE is procedure instance related (i.e. the Transaction ID in the failure message is independently set by the gNB-DU, and so in general the two messages cannot be correlated).
The Routing ID could be set by the gNB-CU according to its own logic and implementation. For example it could be simply associated to the Routing ID in the NGAP message transporting the original NRPPa, or some other mapping could be used.
In any case, this seems essential as otherwise there is no way for the gNB-CU to construct the NGAP message towards the AMF.
Proposal 3: Remove FFS in Routing ID.
The text proposal in the Appendix provides the associated changes to the baseline CR.
3.	Summary and Conclusions
In this contribution we discussed the remaining FFSs on the delivery of broadcast assistance data to the gNB-DU, and propose the following:
Proposal 1: The Positioning Assistance Information IE is coded in F1AP as an octet string and referenced to the NRPPa Assistance Information IE.
Proposal 2: Change the Positioning Broadcast Target Cell IE to a cell list.
Proposal 3: Remove FFS in Routing ID.
The text proposal in the Appendix provides the associated changes to the baseline CR.
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/*** skip unchanged ***/

[28]	3GPP TS 38.423: "NG-RAN; Xn application protocol (XnAP)".
[29]	3GPP TS 32.422: "Trace control and configuration management".
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[bookmark: _Toc534730142]9.2.x.1	POSITIONING ASSISTANCE INFORMATION CONTROL
This message is sent by the gNB-CU to transfer assistance information.
Direction: gNB-CU  gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Positioning Assistance Information
	O
	
	OCTET STRING
	Includes the Assistance Information IE as defined in TS 38.455 [xx].
	YES
	reject

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

	Positioning Broadcast Target
	M
	
	
9.3.1.YY
	
	YES
	reject

	Routing ID (FFS)
	M
	
	9.3.1.XX
	
	YES
	reject



[bookmark: _Toc534730143]9.2.x.2	POSITIONING ASSISTANCE INFORMATION FEEDBACK
This message is sent by the gNB-DU to give feedback on assistance information broadcasting.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Positioning Assistance Information Failure List
	O
	
	OCTET STRING
	Includes the Assistance Information IE as defined in TS 38.455 [xx].
	YES
	reject

	Positioning Broadcast Target
	M
	
	
9.3.1.YY
	
	YES
	reject

	Routing ID (FFS)
	M
	
	9.3.1.XX
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



NEXT CHANGE

[bookmark: _Toc20955312][bookmark: _Toc29503763][bookmark: _Toc29504347][bookmark: _Toc29504931]9.3.1.XX	Routing ID
This IE is used to provide LMF-related routing information within the gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Routing ID
	M
	
	OCTET STRING
	



[bookmark: _Hlk32398606]9.3.1.YY	Positioning Broadcast Target
This IE is used to indicate the cells that broadcast the associated posSIB(s) [xx].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Broadcast Target
	
	1 .. <maxnoBcastCell>
	
	

	>NR CGI
	M
	
	9.3.1.12
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[bookmark: _Toc20956002][bookmark: _Toc29893128]9.4.4	PDU Definitions
-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************
F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

IMPORTS
	Candidate-SpCell-Item,
	Cause,
	Cells-Failed-to-be-Activated-List-Item,
	Cells-Status-Item,

** skip unchanged asn **
	SymbolAllocInSlot,
	Slot-Configuration-Item,
	NumDLULSymbols,
	AdditionalRRMPriorityIndex,
	DUCURadioInformationType,
	CUDURadioInformationType,
	Transport-Layer-Addresses-Info,
	PosAssistance-Information,
	PosBroadcast,
	PosBroadcastTarget,
	RoutingID,
	PosAssistanceInformationFailureList,
	PosMeasurementQuantities,
	PosMeasurementResultList,
	PosMeasurementFailureList,
	PosMeasurementList,
	PosMeasurementstoModify

** skip unchanged asn **
id-LowerLayerPresenceStatusChange,
	id-Transport-Layer-Addresses-Info,
	id-PosAssistance-Information,
	id-PosBroadcast,
	id-PosBroadcastTarget,
	id-RoutingID,
	id-PosAssistanceInformationFailureList,
	id-PosMeasurementQuantities,
	id-PosMeasurementResultList,
	id-PosMeasurementFailureList,
	id-PosMeasurementList,
	id-PosMeasurementstoModify,
	maxCellingNBDU,
	maxnoofCandidateSpCells,

** skip unchanged asn **
-- **************************************************************
--
-- POSITIONING ASSISTANCE INFORMATION CONTROL ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Positioning Assistance Information Control
--
-- **************************************************************

PositioningAssistanceInformationControl ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ PositioningAssistanceInformationControlIEs}},
	...
}

PositioningAssistanceInformationControlIEs F1AP-PROTOCOL-IES ::= {
		{ ID id-TransactionID					CRITICALITY reject	TYPE TransactionID				PRESENCE mandatory	}|
		{ ID id-PosAssistance-Information		CRITICALITY reject	TYPE PosAssistance-Information		PRESENCE optional}|
		{ ID id-PosBroadcast					CRITICALITY reject	TYPE PosBroadcast				PRESENCE optional}|
		{ ID id-PosBroadcastTarget			CRITICALITY reject	TYPE PosBroadcastTarget		PRESENCE mandatory}|
		{ ID id-RoutingID						CRITICALITY reject	TYPE RoutingID				PRESENCE mandatory},
	...
}

-- **************************************************************
--
-- POSITIONING ASSISTANCE INFORMATION FEEDBACK ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Positioning Assistance Information Feedback
--
-- **************************************************************

PositioningAssistanceInformationFeedback ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ PositioningAssistanceInformationFeedbackIEs}},
	...
}

PositioningAssistanceInformationFeedbackIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID							CRITICALITY reject	TYPE TransactionID							PRESENCE mandatory	}|
	{ ID id-PosAssistanceInformationFailureList	CRITICALITY reject	TYPE PosAssistanceInformationFailureList	PRESENCE optional}|
	{ ID id-PosBroadcastTarget				CRITICALITY reject	TYPE PosBroadcastTarget						PRESENCE mandatory}|
	{ ID id-RoutingID								CRITICALITY reject	TYPE RoutingID									PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics				CRITICALITY ignore	TYPE CriticalityDiagnostics						PRESENCE optional},
	...
}



NEXT CHANGE

[bookmark: _Toc20956003][bookmark: _Toc29893129]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

** skip unchanged asn **


PosAssistance-Information ::= OCTET STRING

PosAssistanceInformationFailureList ::= OCTET STRING

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

[bookmark: _Hlk32399233]
[bookmark: _Hlk32398997]
[bookmark: _Hlk32395615]PosBroadcastTarget ::= SEQUENCE (SIZE (1..maxnoBcastCell)) OF NRCGI 





PosMeasurementFailureList ::= SEQUENCE (SIZE(1.. maxnoMeas)) OF PosMeasurementFailureList-Item

PosMeasurementFailureList-Item ::= SEQUENCE {
	lMF-UE-MeasurementID			LMF-UE-MeasurementID,
	cause							Cause,
	iE-Extensions					ProtocolExtensionContainer { { PosMeasurementFailureList-ItemExtIEs} } OPTIONAL
}

PosMeasurementFailureList-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}
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