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[bookmark: _Ref7144]1 Introduction
In the contribution, we focus on the discussion of PRS bandwidth aggregation, including on-demand PRS bandwidth aggregation for which RAN1 leave it to RAN2 for discussion and the RAN1 related issues. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]2 Discussion
The following agreements were made by RAN1 on supporting the on-demand PRS bandwidth aggregation. It can be seen that RAN1 left all on-demand PRS bandwidth aggregation related signaling to RAN2.
RAN1#112:
	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


RAN1#112bis:
	Conclusion
The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.



2.3.1 Pre-configured available on-demand PRS bandwidth aggregation configurations
As for R17 on-demand PRS, NW can pre-configure a list of available PRS configurations to UE. For each PRS configuration, the information that can be changed, e.g., the bandwidth, the combine size, the periodicity, the start offset, the repetition, the number of symbols and the QCL info can be requested. From our perspective, similar design can also apply to the on-demand PRS bandwidth aggregation. That is, NW also pre-configure a list of available PRS bandwidth aggregation configurations, within each PRS bandwidth aggregation configuration, there can include a full set of PRS configurations for bandwidth aggregation, i.e., the two or three PFLs that can be aggregated, the resources sets per TRP across the two or the three PFLs can be aggregated. Besides, for the resources can be aggregated, there are some conditions to be satisfied as we listed in the following table, but since it is NW to provide the available PRS configurations, we think NW can ensure such conditions are satisfied for each PRS bandwidth aggregation configuration within the list of the available PRS bandwidth aggregation. 

	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective



Proposal 1: NW provides a list of available on-demand PRS bandwidth aggregation configurations, and for each on-demand PRS bandwidth aggregation within the list, there is a full PRS bandwidth aggregation configuration (PFLs, resource sets across the PFLs).

Proposal 2: For each PRS bandwidth aggregation configuration within the list, NW to ensure the conditions specified by RAN1 to ensure the bandwidth aggregation should be satisfied. 

Another issue is the maximum number of available on-demand PRS bandwidth aggregation configurations that LMF can provide to UE. In R17 on-demand PRS, the maximum number of available PRS configurations that the LMF can provide to UE (maxOD-DL-PRS-Configs-r17) is 8. For R18 on-demand PRS bandwidth aggregation, we think the similar value can be reused.
Proposal 3: Reuse the maxOD-DL-PRS-Configs-r17 as the maximum number of available on-demand PRS bandwidth aggregation configurations that LMF can provide to UE.

2.3.2 UE-initiated on-demand PRS request
As for UE-initiated on-demand PRS request in R17, two types of request are supported, i.e., the explicitly request of the detailed PRS configuration parameters, or the request of the configuration index based on the pre-configured available on-demand PRS configurations.
Observation 1: For R17 UE initiated on-demand PRS, both the explicit request of the detailed PRS configuration parameters and the request of the available PRS configuration index are supported.
In general, we think similar solutions can also be reused for UE-initiated on-demand PRS bandwidth aggregation. That is, UE can request the explicit PRS bandwidth aggregation configurations, or UE can also indicate the index of the PRS bandwidth aggregation configurations from the list of the available PRS bandwidth aggregation configurations provided by NW, 
Proposal 4: For UE-initiated on-demand PRS bandwidth aggregation request, both the request of explicit PRS bandwidth aggregation configuration parameters and the request of the PRS bandwidth aggregation configurations from the list of the available PRS bandwidth aggregation configurations can be supported. 
Besides, for explicit PRS bandwidth aggregation configuration parameters request type, since there are conditions agreed by RAN1 on which PRS configurations can be aggregated, so it is proposed that UE need to ensure that explicit PRS bandwidth aggregation parameters requested by UE should satisfy the requirement.
Proposal 5: For the UE initiated on-demand PRS bandwidth aggregation via explicit PRS configuration parameters, UE need to ensure that the explicit requested PRS bandwidth aggregation configuration parameters should satisfy the conditions as specified by RAN1 for PRS bandwidth aggregation.

As for the maximum number of preferred on-demand PRS bandwidth aggregation configurations that UE can request, we also prefer to reuse it as what we defined for R17 UE-initiated on-demand PRS request.
Proposal 6: Reuse the maxOD-DL-PRS-Configs-r17 as the maximum number of preferred on-demand PRS bandwidth aggregation configurations that UE can request to LMF.

The corresponding TP based on these proposals for on-demand PRS bandwidth aggregation is provided in the annex, RAN2 can merge the TP in the LPP running CR if these proposals are agreed. 
Proposal 7: The TP in the annex for on-demand PRS bandwidth aggregation is merged to the LPP running CR. 

2.3.3 RAN1 related issues
In the report of LPP running CR, there is one issue marked as RAN1 related issues. That is, based on the current RAN1 parameter list, UE only indicate the PRS resource sets used for bandwidth aggregation within the measurement report if joint measurements is performed. But even for joint measurements, there are only one PRS resources within one PRS resources set is used for performing the measurement, so concern is whether UE also need to indicate the used PRS resource within each aggregated PRS resource set for joint measurement to LMF. However, since this is indeed RAN1 issue, so it is proposed to send LS to RAN1 to check. The draft LS is in [1].

Proposal 8: LS to RAN1 to ask them whether UE also need to indicate the used PRS resource for measurement within each aggregated PRS resource set when reporting the measurement results to LMF. 

3 Conclusions
In this contribution, we have discusses the LPP impact and potential solutions based on the RAN1 progress on band aggregation of DL-PRS.
Observation 1: For R17 UE initiated on-demand PRS, both the explicit request of the detailed PRS configuration parameters and the request of the available PRS configuration index are supported.

Proposal 1: NW provides a list of available on-demand PRS bandwidth aggregation configurations, and for each on-demand PRS bandwidth aggregation within the list, there is a full PRS bandwidth aggregation configuration (PFLs, resource sets across the PFLs).
Proposal 2: For each PRS bandwidth aggregation configuration within the list, NW to ensure the conditions specified by RAN1 to ensure the bandwidth aggregation should be satisfied. 
Proposal 3: Reuse the maxOD-DL-PRS-Configs-r17 as the maximum number of available on-demand PRS bandwidth aggregation configurations that LMF can provide to UE.

Proposal 4: For UE-initiated on-demand PRS bandwidth aggregation request, both the request of explicit PRS bandwidth aggregation configuration parameters and the request of the PRS bandwidth aggregation configurations from the list of the available PRS bandwidth aggregation configurations can be supported.
Proposal 5: For the UE initiated on-demand PRS bandwidth aggregation via explicit PRS configuration parameters, UE need to ensure that the explicit requested PRS bandwidth aggregation configuration parameters should satisfy the conditions as specified by RAN1 for PRS bandwidth aggregation.
Proposal 6: Reuse the maxOD-DL-PRS-Configs-r17 as the maximum number of preferred on-demand PRS bandwidth aggregation configurations that UE can request to LMF.

Proposal 7: The TP in the annex for on-demand PRS bandwidth aggregation is merged to the LPP running CR. 

Proposal 8: LS to RAN1 to ask them whether UE also need to indicate the used PRS resource for measurement within each aggregated PRS resource set when reporting the measurement results to LMF. 

4 Reference
[1] R2-2313121 Draft LS to RAN1 on positioning issues needing further input
Annex

[bookmark: _Toc139050910]–	NR-On-Demand-DL-PRS-Configurations
The IE NR-On-Demand-DL-PRS-Configurations provides a set of possible DL-PRS configurations and/or PRS bandwidth aggregation 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,
	...,
	[[
	onDemand-DL-PRS-AggregationList-r18		SEQUENCE (SIZE (1.. maxOD-DL-PRS-Configs-r17)) OF 
													OnDemand-DL-PRS-AggregationInfo-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),
	...
}
OnDemand-DL-PRS-AggregationInfo-r18 ::= SEQUENCE (SIZE (2..3)) OF DL-PRS-Configuration-ID-r17

-- ASN1STOP

	NR-On-Demand-DL-PRS-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.

	onDemand-DL-PRS-Aggregationlist
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.


NEXT CHANGE
[bookmark: _Toc139050912]–	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 and/or on-demand PRS bandwidth aggregation 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-AggregationID-PrefList-r18			SEQUENCE (SIZE (1.. maxOD-DL-PRS-Configs-r17)) OF 
												INTEGER (1.. maxOD-DL-PRS-Configs-r17)	OPTIONAL,
	nr-OnDemand-DL-PRS-AggregationReqList-r18	SEQUENCE (SIZE (1.. maxOD-DL-PRS-Configs-r17)) OF
												NR-OnDemand-DL-PRS-AggregationReqElement-r18
																						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-OnDemand-DL-PRS-AggregationReqElement-r18 ::= SEQUENCE (SIZE (2..3)) OF 
												INTEGER (1..nrMaxFreqLayers-r16)

-- 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-AggregationIDPrefList
This field specifies the on-demand DL-PRS aggregated configuration associated with onDemand-DL-PRS-AggregationList 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 onDemand-DL-PRS-AggregationList in IE NR-On-Demand-DL-PRS-Configurations.

	nr-OnDemand-DL-PRS-AggregationReqList
This field specifies the aggregated on-demand DL-PRS configuration information requested by the target device in the order of preference. The first NR-OnDemand-DL-PRS-AggregationReqElement 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-OnDemand-DL-PRS-AggregationReqElement corresponds to the entry in the IE NR-On-Demand-DL-PRS-Information.



[bookmark: _GoBack]
