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1.	Introduction
This contribution discusses the following LPP open issue:
	Topic
	Open issues
	Clause Number
	Comments

	[bookmark: _Hlk155684911]LPHAP
	1) Specify the UE-initiated on-demand PRS mechanism to support alignment of PRS to fixed (e)DRX
	6.4.3      Common NR Positioning Information Elements
	Will discuss based on contribution



2.	Discussion
For the alignment between eDRX and DL-PRS configurations, the UE-initiated on-demand DL-PRS request procedure is used [1],[2]. However, one important parameter is missing in the LPP IE NR-On-Demand-DL-PRS-Information to enable this.
For RRC inactive state, eDRX configuration for RAN paging is decided and configured by NG-RAN. In RRC inactive state the UE monitors both RAN and CN paging. Information on whether eDRX for CN paging and RAN paging is allowed on the cell is provided separately in system information. In CM_CONNECTED with RRC inactive state, the UE applies either the DRX cycle negotiated with AMF, or the DRX cycle broadcast by RAN or the UE specific DRX cycle configured by RAN, as defined in TS 38.300 [3] and TS 38.304 [4]. The UE wakes up to receive paging messages during Paging Occasions (PO) which occur every (e)DRX cycle and/or during the Paging Time Window (PTW) for RAN paging and/or CN paging. That is, a UE may have different wake-up cycles dependent on the (e)DRX configuration and cycle lengths for RAN and CN paging. 
The IE NR-On-Demand-DL-PRS-Information can currently only include the dl-prs-ResourceSetPeriodicityReq for up to 4 frequency layers [2]:
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, ...}
																					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,
	...
}

	dl-prs-ResourceSetPeriodicityReq
This field specifies the requested periodicity of the DL-PRS Resource Set in slots. The periodicity depends on the subcarrier spacing (SCS) and takes values 
slots, where for SCS of 15, 30, 60 and 120 kHz respectively. μ refers to the target devices current primary cell.



However, the DL-PRS periodicity alone is not sufficient to align the DL-PRS with (e)DRX "active time". The slot where the first DL-PRS Resource of the DL-PRS Resource Set occurs is defined by the parameter DL-PRS Resource Set Slot Offset, as illustrated in Figure 1. Therefore, the IE NR-On-Demand-DL-PRS-PerFreqLayer should also include a requested DL‑PRS Resource Set Slot Offset to enable alignment: 
NR-On-Demand-DL-PRS-Information-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-On-Demand-DL-PRS-PerFreqLayer-r17

[bookmark: _Hlk145399624]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, ...}
																					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,
[bookmark: _Hlk158943313]	...,
	[[
[bookmark: _Hlk145399929]	dl-prs-ResourceSetSlotOffsetReq-r18		INTEGER (0..81919)						OPTIONAL
	]]
}


[image: ]
Figure 1: Example of DL-PRS Resource Set configuration.

As mentioned above, a UE may have different wake-up cycles dependent on the (e)DRX configuration and cycle lengths for RAN and CN paging (e.g., may have to monitor paging inside and outside a PTW). Therefore, a single DL-PRS periodicity to align with (e)DRX "active time" may in general not be sufficient. However, the UE can already repeat the IE NR-On-Demand-DL-PRS-PerFreqLayer up to 4-times (nrMaxFreqLayers); i.e., may include two different dl-prs-ResourceSetPeriodicityReq and/or dl-prs-ResourceSetSlotOffsetReq. The NW may then configure "two" PRSs in two PFLs, or a single PFL with 2 sets, each with different periodicity for example. 

Proposal 1:	To align DL-PRS with (e)DRX, add a requested DL-PRS Resource Set Slot Offset parameter to the IE NR-On-Demand-DL-PRS-PerFreqLayer-r17. 

3.	Summary
In this contribution, we discussed the alignment between eDRX and DL-PRS configurations using the UE-initiated on-demand DL-PRS request procedure. 
Proposal 1:	To align DL-PRS with (e)DRX, add a requested DL-PRS Resource Set Slot Offset parameter to the IE NR-On-Demand-DL-PRS-PerFreqLayer-r17. 
Proposal 2:	Agree the TP in the Annex of this contribution.
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Annex: TP to 37.355

[bookmark: _Toc156478948]–	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 (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, ..., n1-v1800}		OPTIONAL,
	dl-prs-CombSizeN-Req-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,
	dl-prs-QCL-InformationReqTRPlist-r17	DL-PRS-QCL-InformationReqTRPlist-r17	OPTIONAL,
	...,
	[[
	dl-prs-ResourceSetSlotOffsetReq-r18		INTEGER (0..81919)						OPTIONAL
	]]
}

DL-PRS-QCL-InformationReqTRPlist-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-InfoReq-r17 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r17			NR-DL-PRS-ResourceSetID-r16,
	dl-prs-QCL-InformationReq-r17		CHOICE {
					dl-prs-QCL-InfoRecPerResourceSet-r17	DL-PRS-QCL-Info-r16,
					dl-prs-QCL-Info-requested-r17			NULL
					},
	...,
	[[
	dl-prs-QCL-InfoRecPerResource-r17	SEQUENCE  (SIZE (1..nrMaxResourcesPerSet-r16)) OF
														DL-PRS-QCL-Info-r16			OPTIONAL
	]]
}

-- ASN1STOP

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

	dl-prs-FrequencyRangeReq
This field specifies the frequency range for which the on-demand DL-PRS is requested.

	dl-prs-ResourceSetPeriodicityReq
This field specifies the requested periodicity of the DL-PRS Resource Set in slots. The periodicity depends on the subcarrier spacing (SCS) and takes values 
slots, where for SCS of 15, 30, 60 and 120 kHz respectively. μ refers to the SCS of SSB of target device's current primary cell.

	dl-prs-ResourceBandwidthReq
This field specifies the requested number of PRBs allocated for the DL-PRS Resource (allocated DL-PRS bandwidth) in multiples of 4 PRBs. Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, value 3 corresponds to 32 PRBs and so on.

	dl-prs-ResourceRepetitionFactorReq
This field specifies the requested DL-PRS Resource repetition. Enumerated values n2, n4, n6, n8, n16, n32 correspond to 2, 4, 6, 8, 16, 32 resource repetitions, respectively.

	dl-prs-NumSymbolsReq
This field specifies the requested number of symbols per DL-PRS Resource within a slot.

	dl-prs-CombSizeN-Req
This field specifies the requested Resource Element spacing in each symbol of the DL-PRS Resource.

	dl-prs-QCL-InformationReqTRPlist
This field specifies the recommended or requested QCL indication with other DL reference signals.
-	dl-PRS-ID indicates the DL-PRS ID of the TRP for which the QCL information is recommended.
-	nr-PhysCellID indicates the physical Cell-ID of the TRP for which the QCL information is recommended, as defined in TS 38.331 [35].
-	nr-CellGlobalID indicates the NCGI, the globally unique identity of a cell in NR, of the TRP for which the QCL information is recommended, as defined in TS 38.331 [35].
-	nr-ARFCN indicates the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.
-	dl-prs-QCL-InformationReqSet indicates the recommended QCL information per DL-PRS Resource Set.
-	nr-DL-PRS-ResourceSetID indicates the DL-PRS Resource Set ID for which the QCL information is recommended.
-	dl-prs-QCL-InformationReq
-	dl-prs-QCL-InfoRecPerResourceSet indicates a single recommended QCL source for the DL-PRS Resource Set.
-	dl-prs-QCL-Info-requested indicates that the UE requests to provide the QCL information in the assistance data.
-	dl-prs-QCL-InfoRecPerResource indicates a list of recommended QCL sources for the DL-PRS Resource Set. If this field is present, the dl-prs-QCL-InformationReg shall be ignored by the receiver.

	dl-prs-ResourceSetSlotOffsetReq
This field specifies the requested offset of the DL-PRS Resource Set in slots with respect to SFN #0 slot #0 of target device's current primary cell.
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