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1	Introduction
In the contribution, we would like to further discuss the remaining open issues of on-demand PRS based on the running CR of TS37.355 [1], in addition to the pre-meeting discussion of [Pre117-e][608][POS] Open issues on on-demand PRS (Lenovo) [2].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2	Discussion
2.1 FFS how to implement the pre-defined on-demand DL-PRS configurations for multiple methods
According to the current running CR of TS37.355 [1], the pre-defined on-demand DL-PRS configurations (nr-On-Demand-DL-PRS-Configurations-r17) are signalled per positioning method within the LPP ProvideAssistanceData message. However, in case of hybrid positioning scenario i.e., multiple positioning methods are used, overhead may be introduced if the pre-defined on-demand DL-PRS configurations are still signalled per positioning method. 
Observation 1: For hybrid positioning scenario, considerable overhead will be introduced if the pre-defined on-demand DL-PRS configurations are signalled per positioning method.
Note that the similar issue also exist for R16 DL-PRS assistance data. And at that time, RAN2 agreed to introduce nr-SelectedDL-PRS-IndexList-r16 which specifies the DL-PRS Resources that defined in other positioning method, but are applicable for the corresponding positioning method where the nr-SelectedDL-PRS-IndexList-r16 is present. 
------------------------------------------------------------------------------------------------------------------------------------------------
	NR-DL-TDOA-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData message. 


------------------------------------------------------------------------------------------------------------------------------------------------
Similarly, we think the same mechianism can be reused for the pre-defined on-demand DL-PRS configurations, i.e., a new IE nr-selected-on-demand-DL-PRS-configurations-IndexList-r17 can be introduced along with the nr-On-Demand-DL-PRS-Configurations-r17 per positioning method. And take the DL-TDOA as example, the following highlightened in yellow is proposed ASN.1 enhancement.
	[bookmark: _Toc12618267][bookmark: _Toc37681189][bookmark: _Toc46486761][bookmark: _Toc52547106][bookmark: _Toc52547636][bookmark: _Toc52548166][bookmark: _Toc52548696][bookmark: _Toc90719942][bookmark: _Toc12618268][bookmark: _Toc37681190][bookmark: _Toc46486762][bookmark: _Toc52547107][bookmark: _Toc52547637][bookmark: _Toc52548167][bookmark: _Toc52548697][bookmark: _Toc90719943]6.5.10.1	NR DL-TDOA Assistance Data
–	NR-DL-TDOA-ProvideAssistanceData
The IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error reason.
-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16 	OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL, 	-- Cond UEB
	nr-DL-TDOA-Error-r16				NR-DL-TDOA-Error-r16				OPTIONAL,	-- Need ON
	...,
	[[ nr-On-Demand-DL-PRS-Configurations-r17
										NR-On-Demand-DL-PRS-Configurations-r17
																			OPTIONAL	-- Need ON
nr-selected-on-demand-DL-PRS-configurations-IndexList-r17  NR-selected-on-demand-DL-PRS-configurations-IndexList-r17            OPTIONAL,	-- Need ON
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-TDOA; otherwise it is not present.



	NR-DL-TDOA-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData message. 

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-TDOA-Error
This field provides DL-TDOA error reasons.

	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]nr-On-Demand-DL-PRS-Configurations 
This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.
Note, if this field is absent but the nr-selected-on-demand-DL-PRS-configurations-IndexList  field is present, the nr-On-Demand-DL-PRS-Configurations may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]nr-selected-on-demand-DL-PRS-configurations-IndexList
This field specifies the available DL-PRS configurations which are applicable for this NR-DL-TDOA-ProvideAssistanceData message.






	[bookmark: _Toc27765178][bookmark: _Toc37680845][bookmark: _Toc46486416][bookmark: _Toc52546761][bookmark: _Toc52547291][bookmark: _Toc52547821][bookmark: _Toc52548351][bookmark: _Toc90719597]6.4.3	Common NR Positioning Information Elements
[bookmark: _Toc46486429][bookmark: _Toc52546774][bookmark: _Toc52547304][bookmark: _Toc52547834][bookmark: _Toc52548364][bookmark: _Toc90719610]–	NR-selected-on-demand-DL-PRS-configurations-IndexList-r17
The IE NR-selected-on-demand-DL-PRS-configurations-IndexList is used by the location server to provide the selected available DL-PRS configurations of nr-On-Demand-DL-PRS-Configurations to the target device.
In the case of available DL-PRS configurations for multiple NR positioning methods are provided, the IE nr-On-Demand-DL-PRS-Configurations shall be present in only one of NR-Multi-RTT-ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-TDOA-ProvideAssistanceData.
-- ASN1START

NR-selected-on-demand-DL-PRS-configurations-IndexList-r17  ::= SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF NR-selected-on-demand-DL-PRS-PerConfig-r17,

NR-selected-on-demand-DL-PRS-PerConfig-r17 ::=	SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
										NR-SelectedDL-PRS-PerFreq-r16

-- ASN1STOP




Proposal 1: To reduce the signalling overhead caused by the repeatly provided pre-defined available DL-PRS configurations in case of hybrid positioning scenario, the nr-selected-on-demand-DL-PRS-configurations-IndexList is introduced per RAT-dependent positioning method. 
Proposal 2: if Proposal 1 is agreed, RAN2 to take the above TP on nr-selected-on-demand-DL-PRS-configurations-IndexList as baseline for further discussion.
2.2 FFS on the implementation of explicit parameters requested by UE
Based on the agreements of RAN1 [3], the following PRS parameters can be requested by UE. In general, most of these parameters are correctly reflected in the current running CR of TS37.355 [1]. However, there are still some parameters, as highlightend in green, which seems is not consistent with RAN1 agreements in the running CR.
	Agreement
· From RAN1 perspective, for UE-initiated request of on-demand DL PRS, the following group of on-demand DL PRS parameters is defined and signalled
· per positioning frequency layer per FR
1. DL PRS Periodicity
2. DL PRS Resource Bandwidth
3. DL PRS Resource Repetition Factor
4. Number of DL PRS Resource Symbols per DL PRS Resource
5. DL-PRS CombSizeN
· per FR 
1. Number of DL PRS frequency layers
· per UE
1. Start/end time of DL PRS transmission
Two options for indication of DL PRS QCL-Info, either
· Option 1: per resource set per positioning frequency layer per FR
· UE recommends a list of QCL sources
· Option 2: per resource set per positioning frequency layer per FR
· UE requests to provide the QCL information in the assistance data 



Issue 1: request of DL PRS frequency layers
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As per RAN1 agreement, the granularity of the requested number of DL PRS frequency layers is per FR. However, it is implemented in per UE level in the current running CR.
------------------------------------------------------------------------------------------------------------------------------------------------
NR-On-Demand-DL-PRS-Information-r17 ::= SEQUENCE {
	nr-on-demand-dl-prs-info-per-FrequLayer-r17
											NR-On-Demand-DL-PRS-Info-per-FrequLayer-r17
																					OPTIONAL,
	...
}

NR-On-Demand-DL-PRS-Info-per-FrequLayer-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-On-Demand-DL-PRS-FrequLayerElement-r17

------------------------------------------------------------------------------------------------------------------------------------------------
Observation 2: The on-demand PRS request of the number of DL PRS frequency layers are implemented in per-UE granularity, which is inconsistent with the RAN1 agreement (per FR).
Issue 2: request/recommend of DL PRS QCL info
As per RAN1 agreement, UE can either recommends a list of QCL sources per resource set per positioning frequency layer per FR (option 1), or requests to provide the QCL information in the assistance data per resource set per positioning frequency layer per FR (option 2). 
------------------------------------------------------------------------------------------------------------------------------------------------
NR-On-Demand-DL-PRS-FrequLayerElement-r17 ::= SEQUENCE {
	dl-prs-FrequencyRangeReq-r17			ENUMERATED { fr1, fr2, ...}				OPTIONAL,
	dl-prs-ResourceSetPeriodicityReq-r17	ENUMERATED { p4, p5, p8, p10, p16, p20, p32, p40,
													p64, p80, p160, p320, p640, p1280, p2560,
													p5120, p10240, p20480, p40960, p81920, ...}
																					OPTIONAL,
	dl-prs-ResourceBandwidthReq-r17			INTEGER (1..63)							OPTIONAL,
	dl-prs-ResourceRepetitionFactorReq-r17	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}
																					OPTIONAL,
	dl-prs-NumSymbolsReq-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,
	dl-prs-CombSizeN-Req-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,
	dl-prs-QCL-InformationReq-r17			CHOICE {
					dl-prs-QCL-Info-recommended-r17		DL-PRS-QCL-InformationRec-r17,
					dl-prs-QCL-Info-requested-r17		ENUMERATED { true }
					}																OPTIONAL,
	...
}

DL-PRS-QCL-InformationRec-r17 ::= SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
													DL-PRS-QCL-InformationRecPerTRP-r17

DL-PRS-QCL-InformationRecPerTRP-r17 ::= SEQUENCE {
	dl-PRS-ID-r17						INTEGER (0..255),
	nr-PhysCellID-r17					NR-PhysCellID-r16							OPTIONAL,
	nr-CellGlobalID-r17					NCGI-r15									OPTIONAL,
	nr-ARFCN-r17						ARFCN-ValueNR-r15							OPTIONAL,
	dl-prs-QCL-InformationRecSet-r17	SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
													DL-PRS-QCL-InfoRec-r17,
	...
}

DL-PRS-QCL-InfoRec-r17 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r17			NR-DL-PRS-ResourceSetID-r16,
	nr-DL-PRS-ResourceList-r17			SEQUENCE (SIZE (1..nrMaxResourceIDs-r16)) OF 
													NR-DL-PRS-ResourceElement-r17,
	...
}

NR-DL-PRS-ResourceElement-r17 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r17			NR-DL-PRS-ResourceID-r16,
	nr-DL-PRS-QCL-Source-r17			DL-PRS-QCL-Info-r16,
	...
}
------------------------------------------------------------------------------------------------------------------------------------------------
However for option 1, the recommend list of QCL sources as highlightened in green, are in per resource per resource set per positioning frequency layer per FR level in the current running CR, which is not consistent with RAN1 agreements. 
Observation 3: The recommend list of QCL sources are implemented in per resource per resource set per positioning frequency layer per FR granularity, which is inconsistent with the RAN1 agreement (per resource set per positioning frequency layer per FR).
As for option 2, the requests to provide the QCL information as highlightened in blue, are in per positioning frequency layer per FR level in the current running CR, which conflicts with the RAN1 agreements.
Observation 4: The requests to provide the QCL information are implemented in per positioning frequency layer per FR granularity, which is inconsistent with the RAN1 agreement (per resource set per positioning frequency layer per FR).
Based on the above analysis of issue 1 and issue 2, the following TP highlightened in yellow is proposed ASN.1 enhancement on the implementation of the explicit parameters requested by UE.
	–	NR-On-Demand-DL-PRS-Information
The IE NR-On-Demand-DL-PRS-Information defines the requested on-demand DL-PRS.
-- ASN1START

NR-On-Demand-DL-PRS-Information-r17 ::= SEQUENCE {
	dl-prs-FrequencyRangeReq-r17			ENUMERATED { fr1, fr2, ...}				OPTIONAL,
	nr-on-demand-dl-prs-info-per-FrequLayer-r17
											NR-On-Demand-DL-PRS-Info-per-FrequLayer-r17
																					OPTIONAL,
	...
}

NR-On-Demand-DL-PRS-Info-per-FrequLayer-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-On-Demand-DL-PRS-FrequLayerElement-r17

NR-On-Demand-DL-PRS-FrequLayerElement-r17 ::= SEQUENCE {
	
	dl-prs-ResourceSetPeriodicityReq-r17	ENUMERATED { p4, p5, p8, p10, p16, p20, p32, p40,
													p64, p80, p160, p320, p640, p1280, p2560,
													p5120, p10240, p20480, p40960, p81920, ...}
																					OPTIONAL,
	dl-prs-ResourceBandwidthReq-r17			INTEGER (1..63)							OPTIONAL,
	dl-prs-ResourceRepetitionFactorReq-r17	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}
																					OPTIONAL,
	dl-prs-NumSymbolsReq-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,
	dl-prs-CombSizeN-Req-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,
	dl-prs-QCL-InformationReq-r17			DL-PRS-QCL-InformationReq-r17
											



	...
}

DL-PRS-QCL-InformationReq-r17 ::= SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
													DL-PRS-QCL-InformationReqPerTRP-r17

DL-PRS-QCL-InformationReqPerTRP-r17 ::= SEQUENCE {
	dl-PRS-ID-r17						INTEGER (0..255),
	nr-PhysCellID-r17					NR-PhysCellID-r16							OPTIONAL,
	nr-CellGlobalID-r17					NCGI-r15									OPTIONAL,
	nr-ARFCN-r17						ARFCN-ValueNR-r15							OPTIONAL,
	dl-prs-QCL-InformationReqSet-r17	SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
													DL-PRS-QCL-InfoReq-r17,
	...
}

DL-PRS-QCL-InfoRec-r17 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r17			NR-DL-PRS-ResourceSetID-r16,
	dl-prs-QCL-InformationReq-r17			CHOICE {
					nr-DL-PRS-QCL-Source-r17			DL-PRS-QCL-Info-r16,
					dl-prs-QCL-Info-requested-r17		ENUMERATED { true }
					}
	

	...
}







-- ASN1STOP




Proposal 3: RAN2 to take the above TP as baseline for the implementation of the explicit parameters requested by UE:
· Move dl-prs-FrequencyRangeReq out of NR-On-Demand-DL-PRS-Info-per-FrequLayer, to NR-On-Demand-DL-PRS-Information-r17;
· Change the granularity of recommend list of QCL sources to per resource set per positioning frequency layer per FR granularity;
· Change the granularity of the requests to provide the QCL information to per resource set per positioning frequency layer per FR granularity.

2.3 FFS on the capability of on-demand PRS 
According to the current running CR of TS37.355 [1], the capability of on-demand PRS is defined per positioning method, e.g., NR-DL-TDOA-On-Demand-DL-PRS-Support, NR-DL-AoD-On-Demand-DL-PRS-Support, NR-Multi-RTT-On-Demand-DL-PRS-Support. But the content of the on-demand PRS capability is common for DL-TDOA, DL-AOD and Multi-RTT method, without any positioning method specific parameters there. Moreover, it is similar like the DL-PRS assistance data and related processing capability. Although they are also required for all RAT-dependent method, but a common NR-DL-PRS-AssistanceData/NR-DL-PRS-ProcessingCapability NR-DL-PRS-QCL-ProcessingCapability are defined.
From this perspective, we think there is no need to introduce separate IE for different positioning method on the capability of on-demand PRS, i.e., a common IE of NR-On-Demand-DL-PRS-Support can be introduced in the clause of 6.4.3 Common NR Positioning Information Elements.
Proposal 4: RAN2 to agree that if needed, a common IE of NR-On-Demand-DL-PRS-Support is introduced in the clause of 6.4.3 Common NR Positioning Information Elements.
Further as implemendent in the running CR [1], the following parameters as highlightened in green, are included within the on-demand PRS capability:
------------------------------------------------------------------------------------------------------------------------------------------------
–	NR-DL-TDOA-On-Demand-DL-PRS-Support
The IE NR-DL-TDOA-On-Demand-DL-PRS-Support defines the target device's on-demand DL-PRS capabilities for DL-TDOA.
-- ASN1START

NR-DL-TDOA-On-Demand-DL-PRS-Support-r17 ::= SEQUENCE {
	nr-on-demand-DL-PRS-InformationSup-r17			ENUMERATED { supported }			OPTIONAL,
	nr-on-demand-DL-PRS-ConfigurationsSup-r17		ENUMERATED { supported }			OPTIONAL,
	...
}
-- ASN1STOP
------------------------------------------------------------------------------------------------------------------------------------------------
We are wondering whether we need to further distinguish the types of the on-demand PRS request initiated by UE. From our perpective, a capability indicating whether the UE support on-demand PRS is enough, and whether UE request ID within the pre-defined on-demand PRS parameters or explicit parameters is up to implementation.
Proposal 5: RAN2 to further discuss the content of the on-demand PRS capability, i.e., FFS need to define separate capability to distinguish the types of on-demand PRS request can be initiated by UE.
4	Conclusion
In the previous sections, we made the following observations and proposals:
Observation 1: For hybrid positioning scenario, considerable overhead will be introduced if the pre-defined on-demand DL-PRS configurations are signalled per positioning method.
Observation 2: The on-demand PRS request of the number of DL PRS frequency layers are implemented in per-UE granularity, which is inconsistent with the RAN1 agreement (per FR).
Observation 3: The recommend list of QCL sources are implemented in per resource per resource set per positioning frequency layer per FR granularity, which is inconsistent with the RAN1 agreement (per resource set per positioning frequency layer per FR).
Observation 4: The requests to provide the QCL information are implemented in per positioning frequency layer per FR granularity, which is inconsistent with the RAN1 agreement (per resource set per positioning frequency layer per FR).
Proposal 1: To reduce the signalling overhead caused by the repeatly provided pre-defined available DL-PRS configurations in case of hybrid positioning scenario, the nr-selected-on-demand-DL-PRS-configurations-IndexList is introduced per RAT-dependent positioning method. 
Proposal 2: if Proposal 1 is agreed, RAN2 to take the above TP on nr-selected-on-demand-DL-PRS-configurations-IndexList as baseline for further discussion.
Proposal 3: RAN2 to take the above TP as baseline for the implementation of the explicit parameters requested by UE:
· [bookmark: _GoBack]Move dl-prs-FrequencyRangeReq out of NR-On-Demand-DL-PRS-Info-per-FrequLayer, to NR-On-Demand-DL-PRS-Information-r17;
· Change the granularity of recommend list of QCL sources to per resource set per positioning frequency layer per FR granularity;
· Change the granularity of the requests to provide the QCL information to per resource set per positioning frequency layer per FR granularity.
Proposal 4: RAN2 to agree that if needed, a common IE of NR-On-Demand-DL-PRS-Support is introduced in the clause of 6.4.3 Common NR Positioning Information Elements.
Proposal 5: RAN2 to further discuss the content of the on-demand PRS capability, i.e., FFS need to define separate capability to distinguish the types of on-demand PRS request can be initiated by UE.
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