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	Reason for change:
	RAN1#112 has agreed 1-symbol PRS and sent LS to RAN2 in the TEI agenda. This CR is to capture 1-symbol PRS in the LPP specification. Changes include the PRS configuration, on-demand PRS request.
[bookmark: _GoBack]RAN1#112-bis-e has agreed the UE capability of 1-symbol PRS in the TEI18 agenda. As RAN2#121-bis-e agreement indicates, this CR is to capture UE capability of 1-symbol PRS in the LPP specification according to RAN1’s latest Rel-18 UE feature list R1-2304282:

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	55. TEI18
	55-2a
	1-symbol PRS for MG-based measurement in RRC_CONNECTED state
	1. Support of 1-symbol PRS with comb sizes from {2, 4, 6, 12}
2. Max number of single-symbol DL PRS resources it can process in a slot inside a MG in RRC_CONNECTED state
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	13-1
	No

	55. TEI18
	55-2b
	1-symbol PRS for outside MG in RRC_CONNECTED state
	1. Support of 1-symbol PRS with comb sizes from {2, 4, 6, 12}
2. Max number of single-symbol DL PRS resources it can process in a slot outside a MG in RRC_CONNECTED state
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	27-3-3
	No

	55. TEI18
	55-2c
	1-symbol PRS in RRC_INACTIVE state
	1. Support of 1-symbol PRS with comb sizes from {2, 4, 6, 12}
2. Max number of single-symbol DL PRS resources it can process in a slot in RRC_INACTIVE state
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	27-6
	No




	
	


	Summary of change:
	1. Add ‘n1’ in the value range of  dl-PRS-NumSymbols-r16, indicating the configuration of 1 symbol PRS;
2. Add a new IE indicating the new PRS symbol offset has the value 13, and add in the field description ‘if the new IE is provided, UE should ignore the old IE’;
3. Add ‘n1’ in the value range of dl-prs-NumSymbolsReq-r17, indicating the on-demand request of 1 symbol PRS.
4. Add UE capability of 1-symbol PRS in the NR-DL-PRS-ProcessingCapability and the corresponding field description, in which 55-2a is captured as maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Connected; 55-2b is captured as ppw-maxNumOfOneSymbolPRS-ResProcessedPerSlot; 55-2c is captured as maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Inactive.

	
	

	Consequences if not approved:
	If the CR is not approved, 1 symbol PRS can not be supported via DL assistance data, UL on-demand PRS request or UE capability.
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[bookmark: _Toc52547296][bookmark: _Toc52548356][bookmark: _Toc124534296][bookmark: _Toc52547826][bookmark: _Toc46486421][bookmark: _Toc52546766]–	NR-DL-PRS-Info
The IE NR-DL-PRS-Info defines downlink PRS configuration.
-- ASN1START

NR-DL-PRS-Info-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetList-r16		SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
																	NR-DL-PRS-ResourceSet-r16,
	...
}

NR-DL-PRS-ResourceSet-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r16			NR-DL-PRS-ResourceSetID-r16,
	dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16
										NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16,
	dl-PRS-ResourceRepetitionFactor-r16	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}
																			OPTIONAL,	-- Need OP
	dl-PRS-ResourceTimeGap-r16			ENUMERATED {s1, s2, s4, s8, s16, s32, ...}
																			OPTIONAL,	-- Cond Rep
	dl-PRS-NumSymbols-r16				ENUMERATED {n2, n4, n6, n12,... , n1-v18xy},
	dl-PRS-MutingOption1-r16			DL-PRS-MutingOption1-r16			OPTIONAL,	-- Need OP
	dl-PRS-MutingOption2-r16			DL-PRS-MutingOption2-r16			OPTIONAL,	-- Need OP
	dl-PRS-ResourcePower-r16			INTEGER (-60..50),	
	dl-PRS-ResourceList-r16				SEQUENCE (SIZE (1..nrMaxResourcesPerSet-r16)) OF
																	NR-DL-PRS-Resource-r16,
	...
}

DL-PRS-MutingOption1-r16 ::= SEQUENCE {
	dl-prs-MutingBitRepetitionFactor-r16
										ENUMERATED { n1, n2, n4, n8, ... }	OPTIONAL,	-- Need OP
	nr-option1-muting-r16				NR-MutingPattern-r16,
	...
}

DL-PRS-MutingOption2-r16 ::= SEQUENCE {
	nr-option2-muting-r16				NR-MutingPattern-r16,
	...
}

NR-MutingPattern-r16 ::= CHOICE {
	po2-r16								BIT STRING (SIZE(2)),
	po4-r16								BIT STRING (SIZE(4)),
	po6-r16								BIT STRING (SIZE(6)),
	po8-r16								BIT STRING (SIZE(8)),
	po16-r16							BIT STRING (SIZE(16)),
	po32-r16							BIT STRING (SIZE(32)),
	...
}

NR-DL-PRS-Resource-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16			NR-DL-PRS-ResourceID-r16,
	dl-PRS-SequenceID-r16				INTEGER (0.. 4095),
	dl-PRS-CombSizeN-AndReOffset-r16	CHOICE {
			n2-r16							INTEGER (0..1),
			n4-r16							INTEGER (0..3),
			n6-r16							INTEGER (0..5),
			n12-r16							INTEGER (0..11),
			...
	},
	dl-PRS-ResourceSlotOffset-r16		INTEGER (0..nrMaxResourceOffsetValue-1-r16),
	dl-PRS-ResourceSymbolOffset-r16		INTEGER (0..12),
	dl-PRS-QCL-Info-r16					DL-PRS-QCL-Info-r16					OPTIONAL,	--Need ON
	...,
	[[
[bookmark: _Hlk96949066]	dl-PRS-ResourcePrioritySubset-r17	DL-PRS-ResourcePrioritySubset-r17	OPTIONAL	-- Need ON
	]] ,
	[[
	dl-PRS-ResourceSymbolOffset-v18xy		INTEGER (13) 		   	OPTIONAL	    -- Need OR
	]]


}

DL-PRS-QCL-Info-r16 ::= CHOICE {
	ssb-r16						SEQUENCE {
		pci-r16							NR-PhysCellID-r16,
		ssb-Index-r16					INTEGER (0..63),
		rs-Type-r16						ENUMERATED {typeC, typeD, typeC-plus-typeD}
	},
	dl-PRS-r16					SEQUENCE {
		qcl-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16,
		qcl-DL-PRS-ResourceSetID-r16	NR-DL-PRS-ResourceSetID-r16
	}
}

NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16 ::= CHOICE {
	scs15-r16		CHOICE {
						n4-r16					INTEGER (0..3),
						n5-r16					INTEGER (0..4),
						n8-r16					INTEGER (0..7),
						n10-r16					INTEGER (0..9),
						n16-r16					INTEGER (0..15),
						n20-r16					INTEGER (0..19),
						n32-r16					INTEGER (0..31),
						n40-r16					INTEGER (0..39),
						n64-r16					INTEGER (0..63),
						n80-r16					INTEGER (0..79),
						n160-r16				INTEGER (0..159),
						n320-r16				INTEGER (0..319),
						n640-r16				INTEGER (0..639),
						n1280-r16				INTEGER (0..1279),
						n2560-r16				INTEGER (0..2559),
						n5120-r16				INTEGER (0..5119),
						n10240-r16				INTEGER (0..10239),
						...
	},
	scs30-r16		CHOICE {
						n8-r16					INTEGER (0..7),
						n10-r16					INTEGER (0..9),
						n16-r16					INTEGER (0..15),
						n20-r16					INTEGER (0..19),
						n32-r16					INTEGER (0..31),
						n40-r16					INTEGER (0..39),
						n64-r16					INTEGER (0..63),
						n80-r16					INTEGER (0..79),
						n128-r16				INTEGER (0..127),
						n160-r16				INTEGER (0..159),
						n320-r16				INTEGER (0..319),
						n640-r16				INTEGER (0..639),
						n1280-r16				INTEGER (0..1279),
						n2560-r16				INTEGER (0..2559),
						n5120-r16				INTEGER (0..5119),
						n10240-r16				INTEGER (0..10239),
						n20480-r16				INTEGER (0..20479),
						...
	},
	scs60-r16		CHOICE {
						n16-r16					INTEGER (0..15),
						n20-r16					INTEGER (0..19),
						n32-r16					INTEGER (0..31),
						n40-r16					INTEGER (0..39),
						n64-r16					INTEGER (0..63),
						n80-r16					INTEGER (0..79),
						n128-r16				INTEGER (0..127),
						n160-r16				INTEGER (0..159),
						n256-r16				INTEGER (0..255),
						n320-r16				INTEGER (0..319),
						n640-r16				INTEGER (0..639),
						n1280-r16				INTEGER (0..1279),
						n2560-r16				INTEGER (0..2559),
						n5120-r16				INTEGER (0..5119),
						n10240-r16				INTEGER (0..10239),
						n20480-r16				INTEGER (0..20479),
						n40960-r16				INTEGER (0..40959),
						...
	},
	scs120-r16		CHOICE {
						n32-r16					INTEGER (0..31),
						n40-r16					INTEGER (0..39),
						n64-r16					INTEGER (0..63),
						n80-r16					INTEGER (0..79),
						n128-r16				INTEGER (0..127),
						n160-r16				INTEGER (0..159),
						n256-r16				INTEGER (0..255),
						n320-r16				INTEGER (0..319),
						n512-r16				INTEGER (0..511),
						n640-r16				INTEGER (0..639),
						n1280-r16				INTEGER (0..1279),
						n2560-r16				INTEGER (0..2559),
						n5120-r16				INTEGER (0..5119),
						n10240-r16				INTEGER (0..10239),
						n20480-r16				INTEGER (0..20479),
						n40960-r16				INTEGER (0..40959),
						n81920-r16				INTEGER (0..81919),
						...
	},
	...
}

DL-PRS-ResourcePrioritySubset-r17 ::= SEQUENCE (SIZE (1..maxNumPrioResources-r17)) OF
														NR-DL-PRSResourcePriorityItem-r17

NR-DL-PRSResourcePriorityItem-r17 ::= SEQUENCE {
	nr-DL-PRS-PrioResourceSetID-r17			NR-DL-PRS-ResourceSetID-r16	OPTIONAL,	-- Cond NotSame
	nr-DL-PRS-PrioResourceID-r17			NR-DL-PRS-ResourceID-r16,
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	Rep
	The field is mandatory present, if dl-PRS-ResourceRepetitionFactor is present. Otherwise it is not present.

	NotSame
	The field is optionally present, need OP. If the field is absent, the indicated nr-DL-PRS-PrioResourceID belongs to the same DL-PRS Resource Set as the nr-DL-PRS-ResourceID.



	NR-DL-PRS-Info field descriptions

	nr-DL-PRS-ResourceSetID
This field specifies the DL-PRS Resource Set ID, which is used to identify the DL-PRS Resource Set of the TRP across all the frequency layers.

	dl-PRS-Periodicity-and-ResourceSetSlotOffset
This field specifies the periodicity of DL-PRS allocation in slots configured per DL-PRS Resource Set and the slot offset with respect to SFN #0 slot #0 for a TRP where the DL-PRS Resource Set is configured (i.e. slot where the first DL-PRS Resource of DL-PRS Resource Set occurs).

	dl-PRS-ResourceRepetitionFactor
This field specifies how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource Set. It is applied to all resources of the DL-PRS Resource Set. Enumerated values n2, n4, n6, n8, n16, n32 correspond to 2, 4, 6, 8, 16, 32 resource repetitions, respectively. If this field is absent, the value for dl-PRS-ResourceRepetitionFactor is 1 (i.e., no resource repetition).

	dl-PRS-ResourceTimeGap
This field specifies the offset in units of slots between two repeated instances of a DL-PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL-PRS Resource Set. The time duration spanned by one DL-PRS Resource Set containing repeated DL-PRS Resources should not exceed DL-PRS-Periodicity.

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

	dl-PRS-MutingOption1
This field specifies the DL-PRS muting configuration of the TRP for the Option-1 muting, as specified in TS 38.214 [45], and comprises the following sub-fields:
-	dl-prs-MutingBitRepetitionFactor indicates the number of consecutive instances of the DL-PRS Resource Set corresponding to a single bit of the nr-option1-muting bit map. Enumerated values n1, n2, n4, n8 correspond to 1, 2, 4, 8 consecutive instances, respectively. If this sub-field is absent, the value for dl-prs-MutingBitRepetitionFactor is n1.
-	nr-option1-muting defines a bitmap of the time locations where the DL-PRS Resource is transmitted (value '1') or not (value '0') for a DL-PRS Resource Set, as specified in TS 38.214 [45].
If this field is absent, Option-1 muting is not in use for the TRP.

	dl-PRS-MutingOption2
This field specifies the DL-PRS muting configuration of the TRP for the Option-2 muting, as specified in TS 38.214 [45], and comprises the following sub-fields:
-	nr-option2-muting defines a bitmap of the time locations where the DL-PRS Resource is transmitted (value '1') or not (value '0'). Each bit of the bitmap corresponds to a single repetition of the DL-PRS Resource within an instance of a DL-PRS Resource Set, as specified in TS 38.214 [45]. The size of this bitmap should be the same as the value for dl-PRS-ResourceRepetitionFactor.
If this field is absent, Option-2 muting is not in use for the TRP.

	dl-PRS-ResourcePower
This field specifies the average EPRE of the resources elements that carry the PRS in dBm that is used for PRS transmission. The UE assumes constant EPRE is used for all REs of a given DL-PRS resource.

	dl-PRS-SequenceID
This field specifies the sequence Id used to initialize cinit value used in pseudo random generator TS 38.211 [41], clause 5.2.1 for generation of DL-PRS sequence for transmission on a given DL-PRS Resource.

	dl-PRS-CombSizeN-AndReOffset
This field specifies the Resource Element spacing in each symbol of the DL-PRS Resource and the Resource Element (RE) offset in the frequency domain for the first symbol in a DL-PRS Resource. All DL-PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of comb size. The relative RE offsets of following symbols are defined relative to the RE Offset in the frequency domain of the first symbol in the DL-PRS Resource according to TS 38.211 [41]. The comb size configuration should be aligned with the comb size configuration for the frequency layer.

	dl-PRS-ResourceSlotOffset
This field specifies the starting slot of the DL-PRS Resource with respect to the corresponding DL-PRS-Resource Set Slot Offset.

	dl-PRS-ResourceSymbolOffset
This field specifies the starting symbol of the DL-PRS Resource within a slot determined by dl-PRS-ResourceSlotOffset. If dl-PRS-ResourceSymbolOffset-v18xy is present, the target device shall ignore dl-PRS-ResourceSymbolOffset-r16.

	dl-PRS-QCL-Info
This field specifies the QCL indication with other DL reference signals for serving and neighbouring cells and comprises the following subfields:
-	ssb indicates the SSB information for QCL source and comprises the following sub-fields:
-	pci specifies the physical cell ID of the cell with the SSB that is configured as the source reference signal for the DL-PRS. The UE obtains the SSB configuration for the SSB configured as source reference signal for the DL-PRS by indexing to the field nr-SSB-Config with this physical cell identity.
-	ssb-Index indicates the index for the SSB configured as the source reference signal for the DL-PRS.
-	rs-Type indicates the QCL type.
-	dl-PRS indicates the PRS information for QCL source reference signal and comprises the followings sub-fields:
-	qcl-DL-PRS-ResourceID specifies DL-PRS Resource ID of the DL-PRS resource used as the source reference signal.
-	qcl-DL-PRS-ResourceSetID indicates the DL-PRS Resource Set ID of the DL-PRS Resource Set used as the source reference signal.

	dl-PRS-ResourcePrioritySubset
This field provides a subset of DL-PRS Resources, which is associated with nr-DL-PRS-ResourceID for the purpose of prioritization of DL-AoD reporting, as specified in TS 38.214 [45].

NOTE:	This field is only applicable to DL-AoD positioning method and should be ignored for DL-TDOA and Multi-RTT positioning.



–		NR-DL-PRS-ProcessingCapability
The IE NR-DL-PRS-ProcessingCapability defines the common DL-PRS Processing capability. In the case of capabilities for multiple NR positioning methods are provided, the IE NR-DL-PRS-ProcessingCapability applies across the NR positioning methods and the target device shall indicate the same values for the capabilities in IEs NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities.
The PRS-ProcessingCapabilityPerBand is defined for a single positioning frequency layer on a certain band (i.e., a target device supporting multiple positioning frequency layers is expected to process one frequency layer at a time).
-- ASN1START

NR-DL-PRS-ProcessingCapability-r16 ::= SEQUENCE {
	prs-ProcessingCapabilityBandList-r16	SEQUENCE (SIZE (1..nrMaxBands-r16)) OF
												PRS-ProcessingCapabilityPerBand-r16,
	maxSupportedFreqLayers-r16				INTEGER (1..4),
	simulLTE-NR-PRS-r16						ENUMERATED { supported }		OPTIONAL,
	...,
	[[
	dummy									ENUMERATED { m1, m2, ... }		OPTIONAL
	]]
}

PRS-ProcessingCapabilityPerBand-r16 ::= SEQUENCE {
	freqBandIndicatorNR-r16				FreqBandIndicatorNR-r16,
	supportedBandwidthPRS-r16			CHOICE {
		fr1										ENUMERATED {mhz5, mhz10, mhz20, mhz40,
															mhz50, mhz80, mhz100},
		fr2										ENUMERATED {mhz50, mhz100, mhz200, mhz400},
		...
	},
	dl-PRS-BufferType-r16				ENUMERATED {type1, type2, ...},
	durationOfPRS-Processing-r16		SEQUENCE {
		durationOfPRS-ProcessingSymbols-r16	ENUMERATED {nDot125, nDot25, nDot5, n1,
															 n2, n4, n6, n8, n12, n16, n20, n25,
															 n30, n32, n35, n40, n45, n50},
		durationOfPRS-ProcessingSymbolsInEveryTms-r16	
												ENUMERATED {n8, n16, n20, n30, n40, n80,
															 n160,n320, n640, n1280},
		...
	},
	maxNumOfDL-PRS-ResProcessedPerSlot-r16	SEQUENCE {
		scs15-r16								ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
															 n48, n64}					OPTIONAL,
		scs30-r16								ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
															 n48, n64}					OPTIONAL,
		scs60-r16								ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
															 n48, n64}					OPTIONAL,
		scs120-r16								ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
															 n48, n64}					OPTIONAL,
		...,
		[[
		scs15-v1690								ENUMERATED {n6, n12}					OPTIONAL,
		scs30-v1690								ENUMERATED {n6, n12}					OPTIONAL,
		scs60-v1690								ENUMERATED {n6, n12}					OPTIONAL,
		scs120-v1690							ENUMERATED {n6, n12}					OPTIONAL
		]]
	},
	...,
	[[
	supportedDL-PRS-ProcessingSamples-RRC-CONNECTED-r17	ENUMERATED { supported }		OPTIONAL,
	prs-ProcessingWindowType1A-r17			ENUMERATED { option1, option2, option3}		OPTIONAL,
	prs-ProcessingWindowType1B-r17			ENUMERATED { option1, option2, option3}		OPTIONAL,
	prs-ProcessingWindowType2-r17			ENUMERATED { option1, option2, option3}		OPTIONAL,
	prs-ProcessingCapabilityOutsideMGinPPW-r17
											SEQUENCE (SIZE(1..3)) OF
												PRS-ProcessingCapabilityOutsideMGinPPWperType-r17
																						OPTIONAL,
	dl-PRS-BufferType-RRC-Inactive-r17		ENUMERATED { type1, type2, ... }			OPTIONAL,
	durationOfPRS-Processing-RRC-Inactive-r17	SEQUENCE {
		durationOfPRS-ProcessingSymbols-r17			ENUMERATED {nDot125, nDot25, nDot5, n1,
																n2, n4, n6, n8, n12, n16, n20, n25,
																n30, n32, n35, n40, n45, n50},
		durationOfPRS-ProcessingSymbolsInEveryTms-r17
													ENUMERATED {n8, n16, n20, n30, n40, n80,
																n160,n320, n640, n1280},
		...
	}																					OPTIONAL,
	maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive-r17	SEQUENCE {
		scs15-r17								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs30-r17								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs60-r17								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs120-r17								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		...
	}																					OPTIONAL,
	supportedLowerRxBeamSweepingFactor-FR2-r17	ENUMERATED { n1, n2, n4, n6 }			OPTIONAL
	]],
	[[
	supportedDL-PRS-ProcessingSamples-RRC-Inactive-r17	ENUMERATED { supported }		OPTIONAL
	]],
	[[
	prs-MeasurementWithoutMG-r17				ENUMERATED {cp, symbolDot25, symbolDot5,
															slotDot5}					OPTIONAL
	]] ,
[[
maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Inactive-r18	   SEQUENCE {
		scs15-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs30-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs60-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs120-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		...
}																					OPTIONAL,

maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Connected-r18	SEQUENCE {
		scs15-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs30-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs60-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs120-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		...
}																					OPTIONAL,

ppw-maxNumOfOneSymbolPRS-ResProcessedPerSlot-r18	 SEQUENCE {
		scs15-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs30-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs60-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		scs120-r18								ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24,
															n32, n48, n64}				OPTIONAL,
		...
}																				OPTIONAL
]]

}

[bookmark: _Hlk103845317]PRS-ProcessingCapabilityOutsideMGinPPWperType-r17 ::= SEQUENCE {
	prsProcessingType-r17						ENUMERATED { type1A, type1B, type2 },
	ppw-dl-PRS-BufferType-r17					ENUMERATED { type1, type2, ... },
	ppw-durationOfPRS-Processing1-r17			SEQUENCE {
		ppw-durationOfPRS-ProcessingSymbolsN-r17
									ENUMERATED { msDot125, msDot25, msDot5, ms1, ms2, ms4,
												ms6, ms8, ms12, ms16, ms20, ms25, ms30, ms32, ms35,
												ms40, ms45, ms50 },
		ppw-durationOfPRS-ProcessingSymbolsT-r17
									ENUMERATED { ms1, ms2, ms4, ms8, ms16, ms20, ms30, ms40, ms80,
												ms160, ms320, ms640, ms1280 }
	}																					OPTIONAL,
	ppw-durationOfPRS-Processing2-r17			SEQUENCE {
		ppw-durationOfPRS-ProcessingSymbolsN2-r17
									ENUMERATED { msDot125, msDot25, msDot5, ms1, ms2, ms3, ms4, ms5,
												ms6, ms8, ms12 },
		ppw-durationOfPRS-ProcessingSymbolsT2-r17
									ENUMERATED { ms4, ms5, ms6, ms8 }
	}																					OPTIONAL,
	ppw-maxNumOfDL-PRS-ResProcessedPerSlot-r17	SEQUENCE {
		scs15-r17									ENUMERATED {n1, n2, n4, n6, n8, n12,
																n16, n24, n32, n48, n64 }
																						OPTIONAL,
		scs30-r17									ENUMERATED {n1, n2, n4, n6, n8, n12,
																n16, n24, n32, n48, n64 }
																						OPTIONAL,
		scs60-r17									ENUMERATED {n1, n2, n4, n6, n8, n12,
																n16, n24, n32, n48, n64 }
																						OPTIONAL,
		scs120-r17									ENUMERATED {n1, n2, n4, n6, n8, n12,
																n16, n24, n32, n48, n64 }
																						OPTIONAL,
		...
	},
	...,
	[[
	ppw-maxNumOfDL-Bandwidth-r17		CHOICE {
		fr1										ENUMERATED {mhz5, mhz10, mhz20, mhz40,
															mhz50, mhz80, mhz100},
		fr2										ENUMERATED {mhz50, mhz100, mhz200, mhz400}
	}																					OPTIONAL
	]]
}

-- ASN1STOP

	NR-DL-PRS-ProcessingCapability field descriptions

	maxSupportedFreqLayers
Indicates the maximum number of positioning frequency layers supported by UE.

	simulLTE-NR-PRS
Indicates whether the UE supports parallel processing of LTE PRS and NR PRS.

	dummy
This field is not used in the specification. If received it shall be ignored by the receiver.

	supportedBandwidthPRS
Indicates the maximum number of DL-PRS bandwidth in MHz, which is supported and reported by UE.

	dl-PRS-BufferType
Indicates DL-PRS buffering capability. Value type1 indicates sub-slot/symbol level buffering and value type2 indicates slot level buffering.

	durationOfPRS-Processing
Indicates the duration N of DL-PRS symbols in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth provided in supportedBandwidthPRS and comprises the following subfields:
-	durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
-	durationOfPRS-ProcessingSymbolsInEveryTms: This field specifies the values for T. Enumerated values indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
See NOTE 9.

	maxNumOfDL-PRS-ResProcessedPerSlot
Indicates the maximum number of DL-PRS resources that UE can process in a slot. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands. 

	supportedDL-PRS-ProcessingSamples-RRC-CONNECTED
Indicates the UE capability for support of measurements based on measuring M=1 or M=2 (instances) of a DL-PRS Resource Set. The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not include this field.
NOTE 1:	This feature is supported for both UE-assisted and UE based positioning.

	prs-ProcessingWindowType1A
Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for DL-PRS measurement outside MG and in a DL-PRS Processing Window.
Type 1A refers to the determination of prioritization between DL-PRS and other DL signals/channels in all OFDM symbols within the PRS Processing Window. The DL signals/channels from all DL CCs (per UE) are affected across LTE and NR. Enumerated value indicates supported priority handing options of DL-PRS:
-	option1: Support of "st1" and "st3" defined in clause 5.1.6.5 of TS 38.214 [45].
-	option2: Support of "st1", "st2", and "st3" defined in clause 5.1.6.5 of TS 38.214 [45].
-	option3: Support of "st1" only defined in clause 5.1.6.5 of TS 38.214 [45].
The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not include this field.
NOTE 2:	Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP.
NOTE 2a:	When the UE determines higher priority for other DL signals/channels over the DL-PRS measurement/processing, the UE is not expected to measure/process DL-PRS.

	prs-ProcessingWindowType1B
Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for DL-PRS measurement outside MG and in a DL-PRS Processing Window.
Type 1B refers to the determination of prioritization between DL-PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from a certain band are affected. Enumerated value indicates supported priority handing options of DL-PRS (see prs-ProcessingWindowType1A).
The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not include this field.
NOTE 3:	Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP.
NOTE 3a:	When the UE determines higher priority for other DL signals/channels over the DL-PRS measurement/processing, the UE is not expected to measure/process DL-PRS.

	prs-ProcessingWindowType2
Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for DL-PRS measurement outside MG and in a DL-PRS Processing Window.
Type 2 refers to the determination of prioritization between DL-PRS and other DL signals/channels only in DL-PRS symbols within the PRS processing window. Enumerated value indicates supported priority handing options of DL-PRS (see prs-ProcessingWindowType1A).
The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not include this field.
NOTE 4:	Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP.
NOTE 4a:	When the UE determines higher priority for other DL signals/channels over the DL-PRS measurement/processing, the UE is not expected to measure/process DL-PRS.

	prs-ProcessingCapabilityOutsideMGinPPW
Indicates the DL-PRS Processing Capability outside MG of each of the supported PPW Type in the case the UE supports multiple PPW Types in a band and comprises the following subfields:
-	prsProcessingType: Indicates the DL-PRS Processing Window Type for which the prs-ProcessingCapabilityOutsideMGinPPW are provided.
-	ppw-dl-PRS-BufferType: Indicates DL-PRS buffering capability. Value 'type1' indicates sub-slot/symbol level buffering and value 'type2' indicates slot level buffering.
-	ppw-durationOfPRS-Processing1: Indicates the duration of DL-PRS symbols N in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth provided in ppw-maxNumOfDL-Bandwidth and comprises the following subfields:
-	ppw-durationOfPRS-ProcessingSymbolsN: This field specifies the values for N. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
-	ppw-durationOfPRS-ProcessingSymbolsT: This field specifies the values for T. Enumerated values indicate 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
-	ppw-durationOfPRS-Processing2: Indicates the duration of DL-PRS symbols N2 in units of ms a UE can process inT2 ms assuming maximum DL-PRS bandwidth provided in ppw-maxNumOfDL-Bandwidth and comprises the following subfields:
-	ppw-durationOfPRS-ProcessingSymbolsN2: This field specifies the values for N2. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12 ms.
-	ppw-durationOfPRS-ProcessingSymbolsT2: This field specifies the values for T2. Enumerated values indicate 4, 5, 6, 8 ms.
-	ppw-maxNumOfDL-PRS-ResProcessedPerSlot: Indicates the maximum number of DL-PRS resources that UE can process in a slot. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands.
-	ppw-maxNumOfDL-Bandwidth: Indicates the maximum number of DL PRS bandwidth in MHz, which is supported and reported by UE for PRS measurement outside MG within the PPW.
The UE can include this field only if the UE supports one of prs-ProcessingWindowType1A, prs-ProcessingWindowType1B and prs-ProcessingWindowType2. Otherwise, the UE does not include this field.
NOTE 5:	A UE that supports one of prs-ProcessingWindowType1A, prs-ProcessingWindowType1B or prs-ProcessingWindowType2 shall always include the prs-ProcessingCapabilityOutsideMGinPPW.
NOTE 6:	The (N, T) UE capability in ppw-durationOfPRS-Processing1 is interpreted as in NOTE 9, and the UE is expected to receive the DL-PRS within the PRS processing window but the processing of the received DL-PRS may be outside a DL-PRS processing window.
NOTE 7:	The (N2, T2) UE capability in ppw-durationOfPRS-Processing2 is interpreted such that the UE is capable of measuring up to N2 ms DL-PRS within a PPW and is capable of completing the DL-PRS processing within the PPW, e.g., if the time duration from the last symbol of the measured DL-PRS resource(s) inside the PPW to the end of PPW is not smaller than T2 ms.
NOTE 8:	A UE which supports prs-ProcessingCapabilityOutsideMGinPPW shall support either ppw-durationOfPRS-Processing1 or ppw-durationOfPRS-Processing2, but not both for each supported type in a band.


	dl-PRS-BufferType-RRC-Inactive
Indicates DL-PRS buffering capability in RRC_INACTIVE state. Value 'type1' indicates sub-slot/symbol level buffering and value 'type2' indicates slot level buffering.

	durationOfPRS-Processing-RRC-Inactive
Indicates the duration N of DL-PRS symbols in units of ms a UE can process every T ms in RRC_INACTIVE state assuming maximum DL-PRS bandwidth provided in supportedBandwidthPRS and comprises the following subfields:
-	durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
-	durationOfPRS-ProcessingSymbolsInEveryTms: This field specifies the values for T. Enumerated values indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
See NOTE 9.

	maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive
Indicates the maximum number of DL-PRS resources a UE can process in a slot in RRC_INACTIVE state. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands.

	supportedLowerRxBeamSweepingFactor-FR2
Indicates support of the lower Rx beam sweeping factor than 8 for FR2. Enumerated value indicates the number of Rx beam sweeping factors supported.

	supportedDL-PRS-ProcessingSamples-RRC-Inactive
Indicates the UE capability for support of measurements based on measuring M=1 or M=2 samples (instances) of a DL-PRS Resource Set in RRC_INACTIVE state. The UE can include this field only if the UE supports prs-ProcessingRRC-Inactive defined in TS 38.331 [35]. Otherwise, the UE does not include this field.

	maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Inactive
Indicates the maximum number of single-symbol DL-PRS resources that UE can process in a slot in RRC_INACTIVE. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands. A UE which supports maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Inactive-r18 shall support single-symbol DL-PRS with the comb sizes from {2,4,6,12}.
The UE can include this field only if the UE supports one of dl-PRS-BufferType-RRC-Inactive, durationOfPRS-Processing-RRC-Inactive, and maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive. Otherwise, the UE does not include this field.

	maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Connected
Indicates the maximum number of single-symbol DL-PRS resources that UE can process in a slot inside a measurement gap in RRC_CONNECTED. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands. A UE which supports maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Connected-r18 shall support single-symbol DL-PRS with the comb sizes from {2,4,6,12}.
The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not include this field.

	ppw-maxNumOfOneSymbolPRS-ResProcessedPerSlot
Indicates the maximum number of single-symbol DL-PRS resources that UE can process in a slot outside a measurement gap in RRC_CONNECTED. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands. A UE which supports ppw-maxNumOfOneSymbolPRS-ResProcessedPerSlot-r18 shall support single-symbol DL-PRS with the comb sizes from {2,4,6,12}.
The UE can include this field only if the UE supports prs-ProcessingCapabilityOutsideMGinPPW. Otherwise, the UE does not include this field.

	prs-MeasurementWithoutMG
Indicates the UE capability for support of Rx timing difference between the serving cell and non-serving cell for PRS measurement within a PPW. Value 'cp' indicates one CP length, value 'symbolDot25' indicates 0.25 symbol length, value 'symbolDot5' indicates 0.5 symbol length and value 'slotDot5' indicates 0.5 slot length.

	NOTE 9:	When the target device provides the durationOfPRS-Processing capability (N, T) for any  time window defined in TS 38. 214 [45] clause 5.1.6.5, the target device should be capable of processing all DL-PRS resources within , if
-	 where K is defined in the TS 38.214 [45] clause 5.1.6.5, and
-	the number of DL-PRS Resources in each slot does not exceed the maxNumOfDL-PRS-ResProcessedPerSlot, and
-	the configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) is as specified in TS 38.133 [46].




[bookmark: _Toc124534304]–	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, ...}
																					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-v18xy}		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-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

<omitted text>
