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1.	Introduction
This contribution discusses some open issues on DL-PRS aggregation.
(a) Editor's Note in LPP running CR:
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]NR-DL-PRS-AggregationInfo-r18 ::= SEQUENCE (SIZE (1..nrMaxNumPRS-BandWidthAggregation-r18)) OF 
										NR-linkedDL-PRS-ResourceSetIDListPRS-Aggregation-r18

NR-linkedDL-PRS-ResourceSetIDListPRS-Aggregation-r18 ::= SEQUENCE (SIZE (2..3)) OF NR-DL-PRS-AggregationElement-r18

NR-DL-PRS-AggregationElement-r18 ::= SEQUENCE {
			nr-DL-PRS-FrequencyLayerIndex-r18	INTEGER (0..nrMaxFreqLayers-1-r16),
			nr-DL-PRS-TRP-Index-r18				INTEGER (0..nrMaxTRPsPerFreq-1-r16),
			nr-DL-PRS-ResourceSetIndex-r18		INTEGER (0..nrMaxSetsPerTrpPerFreqLayer-1-r16)
}

Editor note: it is assumed that multiple combinations of the PRS bandwidth aggregation configurations can be provided, FFS the values. 





(b)	On-demand DL-PRS for DL-PRS aggregation:
	Agreement
· Support LMF-initiated and UE-initiated on-demand PRS request for PRS bandwidth aggregation
· FFS details
· Support preconfigured on-demand PRS across PFLs for PRS bandwidth aggregations
· FFS details



	Conclusion
The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.



2.	NR-DL-PRS-AssistanceData for DL-PRS aggregation
According to RAN1 agreements, DL-PRS aggregation can be across 2 or 3 PFLs. In addition, with 4 PFLs in total, there can also be aggregation of 2+2 PFLs (e.g., 2 PFLs in FR1 and 2 PFLs in FR2):
	Agreement
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.
· Note: more than one combinations are measured in TDMed manner



The current structure for indicating linked DL-PRS Resource Sets is as follows:
[image: ]
There are 2 Resource Sets per TRP and 64 TRPs per PFL, as illustrated below:
[image: ]

Therefore, if all DL-PRS Resource Sets of 2 or 3 PFLs are linked,  nrMaxNumPRS-BandWidthAggregation-r18 would be 2 × 64 = 128. In order to support up to two PFL combinations (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4), there would be 2 × 128 = 256 NR-DL-PRS-AggregationElement's needed to indicate linkage of max. 128 DL-PRS Resource Sets per TRP.
Proposal 1:	nrMaxNumPRS-BandWidthAggregation-r18 (Max number of linkage information) is 256.
3.	On-demand DL-PRS for DL-PRS bandwidth aggregation
3.1	Available On-Demand DL-PRS Configurations
The IEs method-ProvideAssistanceData (with 'method' = NR-DL-TDOA, NR-DL-AoD, NR-Multi-RTT) may provide up to 8 DL-PRS configuration information a UE may request on demand (IE NR-On-Demand-DL-PRS-Configurations-r17). 
	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.



The IE NR-On-Demand-DL-PRS-Configurations can include parameter characterizing a DL-PRS, as illustrated in Figure 3.1-1.
[image: ]
Figure 3.1-1: Available on-demand DL-PRS parameter.
The IE NR-On-Demand-DL-PRS-Configurations could include in addition the "linkage" information indicating which DL-PRS Configuration IDs are available for aggregation. For example:
	[bookmark: _Toc131140129]–	NR-On-Demand-DL-PRS-Configurations
The IE NR-On-Demand-DL-PRS-Configurations provides a set of possible DL-PRS configurations which can be requested by the target device on-demand.
-- ASN1START

NR-On-Demand-DL-PRS-Configurations-r17 ::= SEQUENCE {
	on-demand-dl-prs-configuration-list-r17		SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF
													On-Demand-DL-PRS-Configuration-r17,
	...,
	[[
	on-demand-dl-prs-aggregation-list-r18		SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 
													On-Demand-DL-PRS-Aggregation-Info-r18
																						OPTIONAL
	]]
}

On-Demand-DL-PRS-Configuration-r17 ::= SEQUENCE {
	dl-prs-configuration-id-r17					DL-PRS-Configuration-ID-r17,
[bookmark: _Hlk84546760]	nr-DL-PRS-PositioningFrequencyLayer-r17		NR-DL-PRS-PositioningFrequencyLayer-r16,
	nr-DL-PRS-Info-r17							NR-DL-PRS-Info-r16,
	...
}

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {
	nr-dl-prs-configuration-id-r17				INTEGER (1..maxOD-DL-PRS-Configs-r17),
	...
}

On-Demand-DL-PRS-Aggregation-Info-r18 ::= SEQUENCE (SIZE (2..3)) OF DL-PRS-Configuration-ID-r17

-- ASN1STOP

	NR-DL-PRS-On-Demand-Configurations field descriptions

	dl-prs-configuration-id
This field provides an identity for the On-Demand-DL-PRS-Configuration.

	nr-DL-PRS-PositioningFrequencyLayer
This field, together with nr-DL-PRS-Info, provides the On-demand DL-PRS Configuration information.
Only the following fields in IE NR-DL-PRS-PositioningFrequencyLayer are applicable:
dl-PRS-ResourceBandwidth, dl-PRS-CombSizeN.
The target device shall ignore the remaining fields in IE NR-DL-PRS-PositioningFrequencyLayer.

	nr-DL-PRS-Info
This field, together with nr-DL-PRS-PositioningFrequencyLayer, provides the On-demand DL-PRS Configuration information. Only the following fields in IE NR-DL-PRS-Info are applicable:
DL-PRS periodicity in dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols, comb-size in dl-PRS-CombSizeN-AndReOffset, dl-PRS-QCL-Info.
The target device shall ignore the remaining fields in IE NR-DL-PRS-Info.

	on-demand-dl-prs-aggregation-list
This field indicates the 2 or 3 DL-PRS-Configuration-ID's whose corresponding On-Demand-DL-PRS-Configuration's are available for DL-PRS aggregation. 






The above essentially groups the DL-PRS-Configuration-ID's into up to 8 sets, each including up to 3 DL-PRS configurations available for aggregation. 
The corresponding UE request would then only require an index to the on-demand-dl-prs-aggregation-list field, possibly in a preferred order:
	[bookmark: _Toc131140131]–	NR-On-Demand-DL-PRS-Request
The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from a location server.
-- ASN1START

NR-On-Demand-DL-PRS-Request-r17 ::= SEQUENCE {
	dl-prs-StartTime-and-Duration-r17			DL-PRS-StartTime-and-Duration-r17		OPTIONAL,
	nr-on-demand-DL-PRS-Information-r17			NR-On-Demand-DL-PRS-Information-r17		OPTIONAL,
	dl-prs-configuration-id-PrefList-r17		SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 
													DL-PRS-Configuration-ID-r17			OPTIONAL,
	...,
	[[
	dl-prs-aggregation-id-PrefList-r18			SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 
												INTEGER (1..maxOD-DL-PRS-Configs-r17)	OPTIONAL
	]]
}

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {
	dl-prs-start-time-r17		INTEGER (1..1024)						OPTIONAL,
	dl-prs-duration-r17			SEQUENCE {
									seconds-r17		INTEGER (0..59)		OPTIONAL,
									minutes-r17		INTEGER (0..59)		OPTIONAL,
									hours-r17		INTEGER (0..23)		OPTIONAL,
									...
								}										OPTIONAL,
	...
}

-- ASN1STOP

	NR-On-Demand-DL-PRS-Request field descriptions

	dl-prs-StartTime-and-Duration
This field specifies the requested start time and duration for the on-demand DL-PRS and comprises the following subfields:
-	dl-prs-start-time specifies the desired start time for the requested DL-PRS. It indicates the time in seconds from the time the IE NR-On-Demand-DL-PRS-Request was received.
-	dl-prs-duration specifies the desired duration of the requested DL-PRS. The desired duration is the sum of the seconds, minutes, hours fields. If this field is included, at least one of the seconds, minutes, hours fields shall be present.

	nr-on-demand-DL-PRS-Information
This field specifies the on-demand DL-PRS configuration information requested by the target device.

NOTE:	If the network provided predefined on-demand DL-PRS configurations (NR-On-Demand-DL-PRS-Configurations), the target device can only request explicit parameters (nr-on-demand-DL-PRS-Information) within the scope of those configurations.

	dl-prs-configuration-id-PrefList
This field specifies the on-demand DL-PRS configuration associated with DL-PRS-Configuration-ID in IE NR-On-Demand-DL-PRS-Configurations the target device wishes to obtain in the order of preference. The first DL-PRS-Configuration-ID in the list is the most preferred configuration, the second DL-PRS-Configuration-ID the second most preferred, etc.

	dl-prs-aggregation-id-PrefList
This field specifies the on-demand DL-PRS aggregated configuration associated with on-demand-dl-prs-aggregation-list in IE NR-On-Demand-DL-PRS-Configurations the target device wishes to obtain in the order of preference. The first integer value in the list is the most preferred aggregated configuration, the second integer value in the list is the second most preferred, etc. The integer value corresponds to the entry in the field on-demand-dl-prs-aggregation-list in IE NR-On-Demand-DL-PRS-Configurations.







Proposal 2:	The available on-demand DL-PRS configurations supporting DL-PRS bandwidth aggregation are indicated via a group of 2 or 3 DL-PRS-Configuration-ID's in IE NR-On-Demand-DL-PRS-Configurations. Up to 8 such groups can be indicated in IE NR-On-Demand-DL-PRS-Configurations.
Proposal 3:	The IE NR-On-Demand-DL-PRS-Request can include a list of preferred aggregated DL-PRS configurations in the order of preference, where each aggregated DL-PRS configuration is addressed by its SEQUENCE-index in the IE NR-On-Demand-DL-PRS-Configurations. 

3.2	Explicit On-demand DL-PRS Request Parameter
The IE NR-On-Demand-DL-PRS-Request allows a UE to request a DL-PRS configuration from a list of available DL‑PRS configurations (as discussed in section 3.1 above) or allows a UE to request a DL-PRS configuration with specific DL-PRS parameter. The available parameters are summarized in Figure 3.2-1. The UE can request the set of parameter for up to 4 PFLs.
	NR-On-Demand-DL-PRS-Information-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-On-Demand-DL-PRS-PerFreqLayer-r17

NR-On-Demand-DL-PRS-PerFreqLayer-r17 ::= SEQUENCE {
	dl-prs-FrequencyRangeReq-r17			ENUMERATED { fr1, fr2, ...},
	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, ...,
													p128-v1760, p256-v1760, p512-v1760}
																					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-InformationReqTRPlist-r17	DL-PRS-QCL-InformationReqTRPlist-r17	OPTIONAL,
	...
}



[image: ]
Figure 3.2-1: Available NR-On-Demand-DL-PRS-Information parameter.
Therefore, the "on-demand request" could be analogous to the available on-demand DL-PRS configurations discussed in section 3.1. The UE may request multiple PFLs with explicit parameter (as in "legacy") together with additional information on which PFLs are requested to be aggregated. 
For example:
	–	NR-On-Demand-DL-PRS-Request
The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from a location server.
-- ASN1START

NR-On-Demand-DL-PRS-Request-r17 ::= SEQUENCE {
	dl-prs-StartTime-and-Duration-r17			DL-PRS-StartTime-and-Duration-r17		OPTIONAL,
	nr-on-demand-DL-PRS-Information-r17			NR-On-Demand-DL-PRS-Information-r17		OPTIONAL,
	dl-prs-configuration-id-PrefList-r17		SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 
													DL-PRS-Configuration-ID-r17			OPTIONAL,
	...,
	[[
	dl-prs-aggregation-id-PrefList-r18			SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 
												INTEGER (1..maxOD-DL-PRS-Configs-r17)	OPTIONAL,
	nr-on-demand-DL-PRS-Aggregation-ReqList-r18	SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF
												NR-On-Demand-DL-PRS-Aggregation-ReqElement
																						OPTIONAL
	]]
}

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {
	dl-prs-start-time-r17		INTEGER (1..1024)						OPTIONAL,
	dl-prs-duration-r17			SEQUENCE {
									seconds-r17		INTEGER (0..59)		OPTIONAL,
									minutes-r17		INTEGER (0..59)		OPTIONAL,
									hours-r17		INTEGER (0..23)		OPTIONAL,
									...
								}										OPTIONAL,
	...
}

NR-On-Demand-DL-PRS-Aggregation-ReqElement ::= SEQUENCE (SIZE (2..3)) OF 
												INTEGER (1..nrMaxFreqLayers-r16)		OPTIONAL


-- ASN1STOP

	NR-On-Demand-DL-PRS-Request field descriptions

	dl-prs-StartTime-and-Duration
This field specifies the requested start time and duration for the on-demand DL-PRS and comprises the following subfields:
-	dl-prs-start-time specifies the desired start time for the requested DL-PRS. It indicates the time in seconds from the time the IE NR-On-Demand-DL-PRS-Request was received.
-	dl-prs-duration specifies the desired duration of the requested DL-PRS. The desired duration is the sum of the seconds, minutes, hours fields. If this field is included, at least one of the seconds, minutes, hours fields shall be present.

	nr-on-demand-DL-PRS-Information
This field specifies the on-demand DL-PRS configuration information requested by the target device.

NOTE:	If the network provided predefined on-demand DL-PRS configurations (NR-On-Demand-DL-PRS-Configurations), the target device can only request explicit parameters (nr-on-demand-DL-PRS-Information) within the scope of those configurations.

	dl-prs-configuration-id-PrefList
This field specifies the on-demand DL-PRS configuration associated with DL-PRS-Configuration-ID in IE NR-On-Demand-DL-PRS-Configurations the target device wishes to obtain in the order of preference. The first DL-PRS-Configuration-ID in the list is the most preferred configuration, the second DL-PRS-Configuration-ID the second most preferred, etc.

	dl-prs-aggregation-id-PrefList
This field specifies the on-demand DL-PRS aggregated configuration associated with on-demand-dl-prs-aggregation-list in IE NR-On-Demand-DL-PRS-Configurations the target device wishes to obtain in the order of preference. The first integer value in the list is the most preferred aggregated configuration, the second integer value in the list is the second most preferred, etc. The integer value corresponds to the entry in the field on-demand-dl-prs-aggregation-list in IE NR-On-Demand-DL-PRS-Configurations.

	nr-on-demand-DL-PRS-Aggregation-ReqList
This field specifies the aggregated on-demand DL-PRS configuration information requested by the target device in the order of preference. The first NR-On-Demand-DL-PRS-Aggregation-ReqElement in the list is the most preferred aggregated configuration, the second element in the list is the second most preferred, etc. The integer value in NR-On-Demand-DL-PRS-Aggregation-ReqElement corresponds to the entry in the IE NR-On-Demand-DL-PRS-Information.






Proposal 4:	The requested aggregated PFLs can be indicated by its SEQUENCE-index in the IE NR-On-Demand-DL-PRS-Information in IE NR-On-Demand-DL-PRS-Request. The UE can include a list of preferred aggregated DL-PRS configurations in the order of preference.

4.	Summary
In this contribution, we discussed some remaining issues for DL-PRS bandwidth aggregation. The following proposals were made.
Proposal 1:	nrMaxNumPRS-BandWidthAggregation-r18 (Max number of linkage information) is 256.
Proposal 2:	The available on-demand DL-PRS configurations supporting DL-PRS bandwidth aggregation are indicated via a group of 2 or 3 DL-PRS-Configuration-ID's in IE NR-On-Demand-DL-PRS-Configurations. Up to 8 such groups can be indicated in IE NR-On-Demand-DL-PRS-Configurations.
Proposal 3:	The IE NR-On-Demand-DL-PRS-Request can include a list of preferred aggregated DL-PRS configurations in the order of preference, where each aggregated DL-PRS configuration is addressed by its SEQUENCE-index in the IE NR-On-Demand-DL-PRS-Configurations. 
Proposal 4:	The requested aggregated PFLs can be indicated by its SEQUENCE-index in the IE NR-On-Demand-DL-PRS-Information in IE NR-On-Demand-DL-PRS-Request. The UE can include a list of preferred aggregated DL-PRS configurations in the order of preference.
Proposal 5:	Agree the TPs in this contribution (R2-2312804).
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