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	[bookmark: _Hlk525843822]Start of 1st modification



[bookmark: _Toc19888045][bookmark: _Toc27404926][bookmark: _Toc35878071][bookmark: _Toc36219887][bookmark: _Toc36473985][bookmark: _Toc36542257][bookmark: _Toc36543078][bookmark: _Toc36567316]4.3	Class definitions
[bookmark: _Toc19888066][bookmark: _Toc27404947][bookmark: _Toc35878092][bookmark: _Toc36219908][bookmark: _Toc36474006][bookmark: _Toc36542278][bookmark: _Toc36543099][bookmark: _Toc36567337]4.3.5	NRCellDU
[bookmark: _Toc19888067][bookmark: _Toc27404948][bookmark: _Toc35878093][bookmark: _Toc36219909][bookmark: _Toc36474007][bookmark: _Toc36542279][bookmark: _Toc36543100][bookmark: _Toc36567338]4.3.5.1	Definition
This IOC represents the part of NR cell information that describes s the specific resources instances. 
An NR cell transmits SS/PBCH block and always requires downlink transmission at a certain carrier frequency with a certain channel bandwidth. Transmission may be performed from multiple sector-carriers using different transmission points, and these may be configured with different carrier frequencies and channel bandwidths, as long as they are aligned to the cell's downlink resource grids as defined in subclause 4.4 in TS 38.211 [32]. The values of arfcnDL and bSChannelBwDL attributes define the resource grids which each sector-carrier needs to be aligned to. See subclauses 5.3 and 5.4.2 of TS 38.104 for definitions of BS channel bandwidth and NR-ARFCN, respectively.
An NR cell requires an uplink in order to provide initial access. In case of TDD, the values of arfcnUL and bSChannelBwUL have to always be set to the same values as for the corresponding DL attributes. For both FDD and TDD, the arfcnUL and bSChannelBwUL define uplink resource grids to which each sector-carrier needs to align to.
An NR cell can in addition be configured with a supplementary uplink, which has its own arfcnSUL and bSChannelBwSUL, which define resource grids for supplementary uplink sector-carriers.
Each of downlink, uplink and supplementary uplink (if configured) need an initial bandwidth part (BWP), which defines resources to be used by UEs during and immediately after initial access. Additional BWPs can be either configured or calculated by gNB internally and be applied to UEs dynamically by gNB based on e.g. UE capability and bandwidth need of each UE.
NOTE: Void
[bookmark: _Toc19888068][bookmark: _Toc27404949][bookmark: _Toc35878094][bookmark: _Toc36219910][bookmark: _Toc36474008][bookmark: _Toc36542280][bookmark: _Toc36543101][bookmark: _Toc36567339]4.3.5.2	Attributes
The NRCellDU IOC includes attributes inherited from ManagedFunction IOC (defined in TS 28.622[30]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	cellLocalId
	M
	T
	T
	F
	T

	operationalState 
	M
	T
	F
	F
	T (see Note 2)

	administrativeState 
	M
	T
	T
	F
	T (see Note 2)

	cellState 
	M
	T
	F
	F
	T (see Note 2)

	pLMNInfoList
	M
	T
	T
	F
	T

	nRPCI
	M
	T
	T
	F
	T

	nRTAC
	CM
	T
	T
	F
	T

	arfcnDL
	M
	T
	T
	F
	T

	arfcnUL
	CM
	T
	T
	F
	T

	arfcnSUL
	CM
	T
	T
	F
	T

	bSChannelBwDL 
	M
	T
	T
	F
	T

	ssbFrequency
	M
	T
	T
	F
	T

	ssbPeriodicity
	M
	T
	T
	F
	T

	ssbSubCarrierSpacing
	M
	T
	T
	F
	T

	ssbOffset
	M
	T
	T
	F
	T

	ssbDuration
	M
	T
	T
	F
	T

	bSChannelBwUL
	CM
	T
	T
	F
	T

	bSChannelBwSUL
	CM
	T
	T
	F
	T

	rimRSMonitoringStartTime
	O
	T
	T
	F
	T

	rimRSMonitoringStopTime
	O
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	nRSectorCarrierRef
	M
	T
	T
	F
	T

	bWPRef
	M
	T
	T
	F
	T

	nRFrequencyRef
	CO
	T
	T
	F
	T

	NOTE 1: No state propagation is implied.
NOTE 2: The attribute value change is conveyed by the notifyStateChange notification.



4.3.x	FrequencyDomainPara <<dataType>>
4.3.x.1	Definition
This  data type defines configuration parameters of frequency domain resource to support RIM RS.
4.3.x.2	Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	rimRSSubcarrierSpacing
	M
	T
	T
	F
	T

	rIMRSBandwidth
	M
	T
	T
	F
	T

	nrofGlobalRIMRSFrequencyCandidates
	M
	T
	T
	F
	T

	rimRSCommonCarrierReferencePoint
	M
	T
	T
	F
	T

	rimRSStartingFrequencyOffsetIdList
	M
	T
	T
	F
	T

	rIMRSBandwidth
	M
	T
	T
	F
	T


4.3.x.3	Attribute constraints
None.
4.3.x.4	Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.y	SequenceDomainPara  <<dataType>>
4.3.y.1	Definition
This  data type defines configuration parameters of sequence domain resource to support RIM RS.

4.3.y.2	Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	nrofRIMRSSequenceCandidatesofRS1
	M
	T
	T
	F
	T

	rimRSScrambleIdListofRS1
	M
	T
	T
	F
	T

	nrofRIMRSSequenceCandidatesofRS2
	O
	T
	T
	F
	T

	rimRSScrambleIdListofRS2
	O
	T
	T
	F
	T

	enableEnoughNotEnoughIndication
	M
	T
	T
	F
	T

	RIMRSScrambleTimerMultiplier
	M
	T
	T
	F
	T

	RIMRSScrambleTimerOffset
	M
	T
	T
	F
	T


4.3.y.3	Attribute constraints
None.
4.3.u.4	Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.z	TimeDomainPara  <<dataType>>
4.3.z.1	Definition
This  data type defines configuration parameters of time domain resource to support RIM RS.
4.3.z.2	Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	dlULSwitchingPeriod1
	M
	T
	T
	F
	T

	[bookmark: RANGE!D15]symbolOffsetOfReferencePoint1
	M
	T
	T
	F
	T

	dlULSwitchingPeriod2
	O
	T
	T
	F
	T

	symbolOffsetOfReferencePoint2
	M
	T
	T
	F
	T

	totalnrofSetIdofRS1
	M
	T
	T
	F
	T

	totalnrofSetIdofRS2
	O
	T
	T
	F
	T

	nrofConsecutiveRIMRS1
	M
	T
	T
	F
	T

	nrofConsecutiveRIMRS2
	O
	T
	T
	F
	T

	consecutiveRIMRS1List
	M
	T
	T
	F
	T

	consecutiveRIMRS2List
	M
	T
	T
	F
	T

	enablenearfarIndicationRS1
	O
	T
	T
	F
	T

	enablenearfarIndicationRS2
	O
	T
	T
	F
	T


4.3.z.3	Attribute constraints
None.
4.3.z.4	Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.



	End of 2nd modification




	Start of 3rd modification



[bookmark: _Toc35878304][bookmark: _Toc36220120][bookmark: _Toc36474218][bookmark: _Toc36542490][bookmark: _Toc36543311][bookmark: _Toc36567549]4.4	Attribute definitions
[bookmark: _Toc19888228][bookmark: _Toc27405115][bookmark: _Toc35878305][bookmark: _Toc36220121][bookmark: _Toc36474219][bookmark: _Toc36542491][bookmark: _Toc36543312][bookmark: _Toc36567550]4.4.1	Attribute properties


	Attribute Name
	Documentation and Allowed Values
	Properties

	
	
	

	frequencyDomainPara
	This attribute defines configuration parameters of frequency domain resource to support RIM RS. 

allowedValues: Not applicable.

	type: FrequencyDomainPara
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False


	sequenceDomainPara
	This attribute defines configuration parameters of sequence domain resource to support RIM RS. 

allowedValues: Not applicable.

	type: SequenceDomainPara
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False


	timeDomainPara
	This attribute defines configuration parameters of time domain resource to support RIM RS.  

allowedValues: Not applicable.

	type: TimeDomainPara
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False


	nRCellDURef
	This attribute contains the DN of a NR Cell (NRCellDU) 

allowedValues: Not applicable.

	type: DN
multiplicity: *
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False


	
	
	

	rimRSSubcarrierSpacing
	It is the subcarrier spacing configuration for the RIM-RS in kHZ (see 38.211 [32], subclause 5.3.3).

allowedValues: 15, 30
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	rIMRSBandwidth
	It is RIM RS bandwidth configuration in number of PRBs (see 38.211 [32], subclause 5.3.3).

allowedValues:
For carrier bandwidth larger than 20MHz:
· 96 if subcarrier spacing is15kHz;
· 48 or 96 if subcarrier spacing is 30kHz;
For carrier bandwidth smaller than or equal to 20MHz,
· Minimum of {96 , bandwidth of downlink carrier in number of PRBs} if subcarrier spacing is15kHz;
· Minimum of {48, bandwidth of downlink carrier in number of PRBs } if subcarrier spacing is 30kHz;

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	nrofGlobalRIMRSFrequencyCandidates
	It is the number of candidate frequency resources in the whole network N_F (see 38.211 [32], subclause 7.4.1.6). 

allowedValues: 1,2,4
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	rimRSCommonCarrierReferencePoint
	It is a common reference point (in NR-ARFCN) for RIM RS (see 38.211 [32], subclause 5.3.3).

allowedValues: 0..maxNARFCN where maxNARFCN = 3279165    
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	rimRSStartingFrequencyOffsetIdList
	It is a list of starting frequency offset for each candidate resource from the common reference point. The size of the list is nrofGlobalRIMRSFrequencyCandidates and the resulting candidate frequency resource blocks have no overlapping bandwidth.  (see 38.211 [32], subclause 5.3.3).

allowedValues: 0..maxNrofPhysicalResourceBlocks-1 where maxNrofPhysicalResourceBlocks = 550    
	type: Integer
multiplicity: 1, 2, 4
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	
	
	

	nrofRIMRSSequenceCandidatesofRS1
	It is number of sequence candidates for RIM RS-1 (see 38.211 [32], subclause 7.4.1.6). It should be even when  enableEnoughNotEnoughIndication for RS-1 is ON

allowedValues: 1,2..8

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	rimRSScrambleIdListofRS1
	It is list of scramble IDs for RIM RS-1. The size of the list is nrofRIMRSSequenceCandidatesofRS1.

allowedValues: 0..2^10  

	type: Integer
multiplicity: 1, 2..8
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	nrofRIMRSSequenceCandidatesofRS2
	It is number of sequence candidates for RIM RS-2 (see 38.211 [32], subclause 7.4.1.6).

allowedValues: 1,2..8

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	rimRSScrambleIdListofRS2
	It is list of scramble IDs for RIM RS-2. The size of the list is nrofRIMRSSequenceCandidatesofRS2.

allowedValues: 0..2^10  

	type: Integer
multiplicity: 1, 2..8
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	enableEnoughNotEnoughIndication
	It is“Enough”/ “Not enough” indication for RS-1 (see 38.211 [32], subclause 7.4.1.6).

allowedValues: "ON", "OFF"

	type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: OFF
isNullable: False

	RIMRSScrambleTimerMultiplier
	It is parameter Z for initialization seed (see 38.211 [32], subclause 7.4.1.6).


allowedValues:  0,1,….2^31-1

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	RIMRSScrambleTimerOffset
	It is parameter delta for initialization seed (see 38.211 [32], subclause 7.4.1.6).

allowedValues: 0,1,….2^31-1

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	
	
	

	dlULSwitchingPeriod1
	This attribute is used to configure the first TDD DL/UL switching period (P1) for RIM RS transmission in the network, where one RIM RS is configured in one TDD DL/UL switching period. 

allowedValues: 0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5, 10, 20 (ms)

see NOTE x
	type: Real
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	symbolOffsetOfReferencePoint1
	This attribute is used to configure the reference point in the first TDD DL/UL switching period, which is the  symbols offset after the starting boundary of the first TDD DL/UL switching period. It’s Configured together with dl-UL-SwitchingPeriod1.

allowedValues: 2, 3..20*2*maxNrofSymbols-1, where maxNrofSymbols=14
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	dlULSwitchingPeriod2
	This attribute is used to configure the second TDD DL/UL switching period (P2) for RIM RS transmission in the network, where one RIM RS is configured in one TDD DL/UL switching period.

allowedValues: 0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5, 10, 20
	type: Real
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	symbolOffsetOfReferencePoint2
	This attribute is used to configure the reference point in the first TDD DL/UL switching period, which is the symbol offset after starting boundary of the second TDD DL/UL switching period. Configured together with dl-UL-SwitchingPeriod2.

allowedValues: 2, 3..20*2*maxNrofSymbols-1, where maxNrofSymbols=14
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	totalnrofSetIdofRS1
	It is total number of set IDs for RS-1 (see 38.211 [32], subclause 7.4.1.6).

allowedValues: length of the string <= 22
	type: BitString
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	totalnrofSetIdofRS2
	It is total number of set IDs for RS-2  (see 38.211 [32], subclause 7.4.1.6).

allowedValues: length of the string <= 22
	type: BitString
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	nrofConsecutiveRIMRS1
	It is number of consecutive TDD DL/UL switching periods for RS-1 for repetition/near-far indication: R1 (see 38.211 [32], subclause 7.4.1.6).

allowedValues: 1,2,4,8

see NOTE y

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	nrofConsecutiveRIMRS2
	It is number of consecutive TDD DL/UL switching periods for RS-2 for repetition/near-far indication: R2 (optional) (see 38.211 [32], subclause 7.4.1.6).

allowedValues: 1,2,4,8

see NOTE y

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	consecutiveRIMRS1List
	It is used to configure the OFDM symbol position(s) of RIM RS-1 within a TDD DL-UL switching period. It is a list of R1 OFDM symbol offsets before the reference point for RS-1.

allowedValues: 2,3..20*2*maxNrofSymbols-1, where maxNrofSymbols=14

	type: Integer
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	consecutiveRIMRS2List
	It is used to configure the OFDM symbol position(s) of RIM RS-2 within a TDD DL-UL switching period. It is a list of R2 OFDM symbol offsets before the reference point for RS-2.

allowedValues: 2,3..20*2*maxNrofSymbols-1, where maxNrofSymbols=14

	type: Integer
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	enablenearfarIndicationRS1
	It is indication of whether near-far functionality is enabled for RS1.

allowedValues: ON, OFF 


	type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: OFF
isNullable: False

	enablenearfarIndicationRS2
	It is indication of whether near-far functionality is enabled for RS2.

allowedValues: ON, OFF 


	type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: OFF
isNullable: False

	
	
	

	NOTE 1: Void
NOTE 2: The radio resource can be signaling resources (e.g. RRC connected users) or user plane resources (e.g. PRB, DRB). 
NOTE 3: The averaging time interval is implementation dependent.
NOTE 4: A RRM Policy can make use of the defined policy RRMPolicyRatio or a vendor specific RRM Policy.
NOTE x: The attribute P1 is represented in ms, if P2 is not configured, P1 divides 20ms.
NOTE y: 
· The maximum number of consecutive TDD DL/UL switching periods for repetition/near-far-functionality is 8 (the number can be either 2, 4, or 8) with near-far functionality and with repetition.
· The maximum number of consecutive TDD DL/UL switching periods for repetition is 4 (the number can be either 1, 2, or 4) without near-far functionality and with repetition only.
· The maximum number of consecutive TDD DL/UL switching periods is 2 with near-far functionality only.





	End of 3rd modification



