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< Start of the changes >
[bookmark: _Toc13080120][bookmark: _Toc18916150][bookmark: _Toc53185277][bookmark: _Toc53185653]4	General
[bookmark: _Toc13080121][bookmark: _Toc18916151][bookmark: _Toc53185278][bookmark: _Toc53185654]4.1	Relationship with other core specifications
The present document is a single-RAT specification for an IAB_-DU and IAB-MT, covering RF characteristics and minimum performance requirements and RRM requirements for the IAB_-MT. Conducted and radiated core requirements are defined for the IAB node architectures and IAB node types defined in subclause 4.3.
The applicability of each requirement is described in clause 4.6.

[bookmark: _Toc13080122][bookmark: _Toc18916152][bookmark: _Toc53185279][bookmark: _Toc53185655]4.2	Relationship between minimum requirements and test requirements
Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification [Test specification references].
The minimum requirements given in this specification make no allowance for measurement uncertainty. The test specifications [Test specification references] define test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle.
The shared risk principle is defined in recommendation ITU‑R M.1545 [18].

[bookmark: _Toc13080123][bookmark: _Toc18916153][bookmark: _Toc53185280][bookmark: _Toc53185656]4.3	Conducted and radiated requirement reference points

[bookmark: _Toc53185281][bookmark: _Toc53185657][bookmark: _Toc13080127][bookmark: _Toc18916154]4.3.2	IAB type 1-H
For IAB type 1-H, the requirements are defined for two points of reference, signified by radiated requirements and conducted requirements.


Figure 4.3.2-1: Radiated and conducted reference points for IAB type 1-H
Radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary, which is the conducted interface between the transceiver unit array and the composite antenna.
The transceiver unit array is part of the composite transceiver functionality generating modulated transmit signal structures and performing receiver combining and demodulation.
The transceiver unit array contains an implementation specific number of transmitter units and an implementation specific number of receiver units. Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the ability to transmit/receive parallel independent modulated symbol streams.
The composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is a linear passive network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array, in an implementation specific way.
How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement subclause.

[bookmark: _Toc53185282][bookmark: _Toc53185658]4.3.3	IAB type 1-O and IAB type 2-O
For IAB type 1-O and IAB type 2-O, the radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.


Figure 4.3.3-1: Radiated reference points for IAB type 1-O and IAB type 2-O
For an IAB-DU type 1-O the transceiver unit array must contain at least 8 transmitter units and at least 8 receiver units. Transmitter units and receiver units may be combined into transceiver units. For IAB-MT the transceiver unit array must contain at least FFS transmitter units and FFS receiver units. The transmitter/receiver units have the ability to transmit/receive parallel independent modulated symbol streams. 

[bookmark: _Toc53185283][bookmark: _Toc53185659]4.4	IAB classes
[bookmark: _Toc53185284][bookmark: _Toc53185660]4.4.1	IAB-DU classes
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]The requirements in this specification apply to Wide Area IAB-DU, Medium Range IAB-DU and Local Area IAB-DU unless otherwise stated. The associated deployment scenarios for each class are exactly the same for IAB-DU with and without connectors. 
For IAB type 1-O and 2-O, IAB-DU classes are defined as indicated below:
-	Wide Area IAB-DU are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range IAB-DU are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area IAB-DU are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
For IAB type 1-H, IAB-DU classes are defined as indicated below:
-	Wide Area IAB-DU are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range IAB-DU are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area IAB-DU are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.

[bookmark: _Toc53185285][bookmark: _Toc53185661]4.4.2	IAB-MT classes
The requirements in this specification apply to Wide Area IAB-MT and Local Area IAB-MT classes unless otherwise stated. 
For IAB type 1-H, 1-O, and 2-O, IAB-MT classes are defined as indicated below:
-	Wide Area IAB-MT are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.
-	Local Area IAB-MT are characterised by requirements derived from Pico Cell and /or Micro Cell scenarios.

[bookmark: _Toc13080128][bookmark: _Toc18916155][bookmark: _Toc53185286][bookmark: _Toc53185662]4.5	Regional requirements
Void
[bookmark: _Toc13080129][bookmark: _Toc18916156][bookmark: _Toc53185287][bookmark: _Toc53185663]4.6	Applicability of requirements
[bookmark: _Toc13080130][bookmark: _Toc18916157]
In table 4.6-1, the requirement applicability for each requirement set of IAB-DUs is defined. In table 4.6-2, the requirement applicability for each requirement set of IAB-MTs is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.6-1: Requirement set applicability for IAB-DUs
	Requirement
	IAB-DU type 1-H
	IAB-DU type 1-O
	IAB-DU type 2-O

	Output power
	6.2
	NA
	NA

	Output power dynamics 
	6.3
	
	

	Transmit ON/OFF power 
	6.4
	
	

	Transmitted signal quality
	6.5
	
	

	Occupied bandwidth
	6.6.2
	
	

	ACLR
	6.6.3
	
	

	Operating band unwanted
emissions
	6.6.4
	
	

	Transmitter spurious emissions
	6.6.5
	
	

	Transmitter intermodulation 
	6.7
	
	

	Reference sensitivity level
	7.2
	
	

	Dynamic range 
	7.3
	
	

	In-band selectivity and blocking 
	7.4
	
	

	Out-of-band blocking 
	7.5
	
	

	Receiver spurious emissions 
	7.6
	
	

	Receiver intermodulation
	7.7
	
	

	In-channel selectivity 
	7.8
	
	

	Performance requirements
	8
	
	

	Radiated transmit power
	9.2
	9.2
	9.2

	OTA Output power
	NA
	9.3
	9.3

	OTA output power dynamics
	
	9.4
	9.4

	OTA transmit ON/OFF power
	
	9.5
	9.5

	OTA transmitted signal quality
	
	9.6
	9.6

	OTA occupied bandwidth
	
	9.7.2
	9.7.2

	OTA ACLR
	
	9.7.3
	9.7.3

	OTA out-of-band emission
	
	9.7.4
	9.7.4

	OTA transmitter spurious emission 
	
	9.7.5
	9.7.5

	OTA transmitter intermodulation 
	
	9.8
	NA

	OTA sensitivity
	10.2
	10.2
	NA

	OTA reference sensitivity level
	NA
	10.3
	10.3

	OTA dynamic range
	
	10.4
	NA

	OTA in-band selectivity and blocking
	
	10.5
	10.5

	OTA out-of-band blocking
	
	10.6
	10.6

	OTA receiver spurious emission 
	
	10.7
	10.7

	OTA receiver intermodulation
	
	10.8
	10.8

	OTA in-channel selectivity
	
	10.9
	10.9

	Radiated performance requirements
	
	11
	11



Table 4.6-1: Requirement set applicability for IAB-MTs
	Requirement
	IAB-MT type 1-H
	IAB-MT type 1-O
	IAB-MT type 2-O

	Output power
	6.2
	NA
	NA

	Output power dynamics 
	6.3
	
	

	Transmit ON/OFF power 
	6.4
	
	

	Transmitted signal quality
	6.5
	
	

	Occupied bandwidth
	6.6.2
	
	

	ACLR
	6.6.3
	
	

	Operating band unwanted
emissions
	6.6.4
	
	

	Transmitter spurious emissions
	6.6.5
	
	

	Transmitter intermodulation 
	6.7
	
	

	Reference sensitivity level
	7.2
	
	

	Dynamic range 
	7.3
	
	

	In-band selectivity and blocking 
	7.4
	
	

	Out-of-band blocking 
	7.5
	
	

	Receiver spurious emissions 
	7.6
	
	

	Receiver intermodulation
	NA
	
	

	In-channel selectivity 
	NA
	
	

	Performance requirements
	8
	
	

	Radiated transmit power
	9.2
	9.2
	9.2

	OTA Output power
	NA
	9.3
	9.3

	OTA output power dynamics
	
	9.4
	9.4

	OTA transmit ON/OFF power
	
	9.5
	9.5

	OTA transmitted signal quality
	
	9.6
	9.6

	OTA occupied bandwidth
	
	9.7.2
	9.7.2

	OTA ACLR
	
	9.7.3
	9.7.3

	OTA out-of-band emission
	
	9.7.4
	9.7.4

	OTA transmitter spurious emission 
	
	9.7.5
	9.7.5

	OTA transmitter intermodulation 
	
	9.8
	NA

	OTA sensitivity
	10.2
	10.2
	NA

	OTA reference sensitivity level
	NA
	10.3
	10.3

	OTA dynamic range
	
	NA
	NA

	OTA in-band selectivity and blocking
	
	10.5
	10.5

	OTA out-of-band blocking
	
	10.6
	10.6

	OTA receiver spurious emission 
	
	10.7
	10.7

	OTA receiver intermodulation
	
	10.8
	NA

	OTA in-channel selectivity
	
	NA
	NA

	Radiated performance requirements
	
	11
	11



[bookmark: _Toc53185288][bookmark: _Toc53185664]4.7	Applicability of RRM requirements in this specification

[bookmark: _Toc53185289][bookmark: _Toc53185665]4.7.1	Applicability of signalling characteristics related RRM requirements
The RRM requirements on the signalling characteristics for IAB MTs specified in section 12.3 shall apply only for the local area IAB class defined in section 4.4.

[bookmark: _Toc53185290][bookmark: _Toc53185666]4.8	Requirements for contiguous and non-contiguous spectrum
A spectrum allocation where an IAB-DU/IAB-MT operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for IAB-DU/IAB-MT configured for both contiguous spectrum operation and non-contiguous spectrum operation.
For IAB-DU/IAB-MT operation in non-contiguous spectrum, some requirements apply both at the IAB-DU/IAB-MT RF Bandwidth edges and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the IAB-DU RF Bandwidth edges and the sub-block edges respectively.

[bookmark: _Toc53185291][bookmark: _Toc53185667][bookmark: _Toc13080134][bookmark: _Toc18916159]5 Operating bands and channel arrangement
[bookmark: _Toc53185292][bookmark: _Toc53185668]5.1	General
[bookmark: _Hlk494631479]The channel arrangements presented in this clause are based on the operating bands and IAB-DU or IAB-MT channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and IAB-DU or IAB-MT channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR IAB can operate according to the present version of the specification are identified as described in table 5.1-1.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz



[bookmark: _Toc13080135][bookmark: _Toc18916160][bookmark: _Toc53185293][bookmark: _Toc53185669]5.2	Operating bands

NR IAB is designed to operate in the operating bands in FR1 defined in table 5.2-1 and the operating bands in FR2 defined in 38.104 [2].
Table 5.2-1 NR IAB operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2469 MHz – 2690 MHz
	2469 MHz – 2690 MHz
	TDD

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD



[bookmark: _Toc13080136][bookmark: _Toc18916161][bookmark: _Toc53185294][bookmark: _Toc53185670]5.3	Channel bandwidth
[bookmark: _Toc21127427][bookmark: _Toc29811633][bookmark: _Toc53185295][bookmark: _Toc53185671][bookmark: _Toc13080145][bookmark: _Toc18916162]5.3.1	General
The IAB-DU channel bandwidth supports a single NR RF carrier in the uplink or downlink at the IAB node. Different UE or IAB-MT channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs or IAB-MT connected to the IAB-DU. The placement of the UE or IAB-MT channel bandwidth is flexible but can only be completely within the IAB-DU channel bandwidth. The IAB-DU shall be able to transmit to and/or receive from one or more UE or IAB-MT Bandwidth parts that are smaller than or equal to the number of carrier resource blocks on the RF carrier, in any part of the carrier resource blocks.
The IAB-MT channel bandwidth supports a single NR RF carrier in the uplink or downlink at the IAB-MT. From a BS or IAB-DU perspective, different IAB-MT channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs or IAB-MT connected to the IAB-DU. Transmission of multiple carriers to the same IAB-MT (CA) or multiple carriers to different UEs or IAB-MT within the  IAB-DU channel bandwidth can be supported.
From a IAB-MT perspective, the IAB-MT is configured with one or more BWP / carriers, each with its own IAB-MT channel bandwidth. The IAB-MT does not need to be aware of the BS or IAB-DU channel bandwidth or how the BS or IAB-DU allocates bandwidth to different UEs or IAB-MT.
The placement of the IAB-MT channel bandwidth for each IAB-MT carrier is flexible but can only be completely within the BS IAB-Donor or IAB-DU channel bandwidth.
The relationship between the IAB-DU or IAB-MT channel bandwidth, the guardband and the transmission bandwidth configuration is shown in Figure 5.3.1-1.


.
Figure 5.3.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one NR channel

[bookmark: _Toc13080138][bookmark: _Toc53185296][bookmark: _Toc53185672]5.3.2	Transmission bandwidth configuration
For IAB-DU, the transmission bandwidth configuration is the same as specified for BS in TS 38.104 [2], subclause 5.3.2.
For IAB-MT, the transmission bandwidth configuration is the same as specified for UE in TS 38.101-1[3] for FR1 in subclause 5.3.2 and in TS 38.101-2 [4] for FR2 in subclause 5.3.2.
[bookmark: _Toc13080139][bookmark: _Toc53185297][bookmark: _Toc53185673]5.3.3	Minimum guardband and transmission bandwidth configuration
For IAB-DU, the minimum guardband and transmission bandwidth configuration is the same as specified for BS in TS38.104[2], subclause 5.3.3.
For IAB-MT, the minimum guardband and transmission bandwidth configuration is the same as specified for UE in TS38.101-1[3] for FR1 and in TS 38.101-2 [4] for FR2 in subclause 5.3.3.
[bookmark: _Toc13080140][bookmark: _Toc53185298][bookmark: _Toc53185674][bookmark: _Toc13080141]5.3.4	RB alignment
For each IAB-DU channel bandwidth and each numerology, IAB-DU transmission bandwidth configuration must fulfil the minimum guardband requirement specified in clause 5.3.3.
For IAB-DU, for each numerology, its common resource blocks are specified in clause 4.4.4.3 in [7], and the starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to “Reference point A” in the unit of the numerology.
For IAB-DU, for each numerology, all UE and IAB-MT transmission bandwidth configurations indicated to UEs or IAB-MT served by the IAB-DU by higher layer parameter carrierBandwidth defined in TS 38.331 [15] shall fall within the IAB-DU transmission bandwidth configuration.
For IAB-MT, the RB alignment is the same as specified for UE in TS38.101-1 [3] for FR1 in subclause 5.3.4 and in TS 38.101-2 [4] for FR2 in subclause 5.3.34.
[bookmark: _Toc53185299][bookmark: _Toc53185675]5.3.5	IAB-DU and IAB-MT channel bandwidth per operating band
For IAB-DU, the channel bandwidth for NR bands for FR1 in Table 5.2.1 and for NR bands for FR2 defined in TS38.104 [2] is the same as specified for BS in TS38.104 [2], subclause 5.3.5.
For IAB-MT, the channel bandwidthspacing for NR bands for FR1 in Table 5.2-1 is the same as specified for UE in TS38.101-1[3] in subclause 5.3.5 and for NR bands for FR2 defined in TS38.104[2] is the same as specified for UE in TS38.101-2[4] in subclause 5.3.5.

[bookmark: _Toc13080142][bookmark: _Toc53185300][bookmark: _Toc53185676]5.3A	IAB-DU and IAB-MT channel bandwidth for CA
The IAB-DU and IAB-MT channel bandwidth for CA is the same as specified for BS in TS38.104[2], subclause 5.3A.

[bookmark: _Toc53185301][bookmark: _Toc53185677]5.4	Channel arrangement
[bookmark: _Toc21127436][bookmark: _Toc29811642][bookmark: _Toc53185302][bookmark: _Toc53185678]5.4.1	Channel spacing
For IAB-DU, the channel spacing is the same as specified for BS in TS38.104[2], subclause 5.4.1.
For IAB-MT, the channel spacing is the same as specified for UE in TS38.101-1[3] for FR1 in subclause 5.4.1 and in TS38.101-2[4] for FR2 in subclause 5.4.1.
[bookmark: _Toc29811645][bookmark: _Toc53185303][bookmark: _Toc53185679]5.4.2	Channel raster
[bookmark: _Toc21127440][bookmark: _Toc29811646][bookmark: _Toc53185304][bookmark: _Toc53185680][bookmark: _Hlk36742451]5.4.2.1	NR-ARFCN and channel raster
For IAB-DU, the NR-ARFCN and channel raster is the same as specified for BS in TS38.104[2], subclause 5.4.2.1.
For IAB-MT, the NR-ARFCN and channel raster is the same as specified for UE in TS38.101-1[3] for FR1 in subclause 5.4.2.1 and in TS38.101-2[4] for FR2 in subclause 5.4.2.1.
[bookmark: _Toc21127441][bookmark: _Toc29811648][bookmark: _Toc53185305][bookmark: _Toc53185681]5.4.2.2	Channel raster to resource element mapping
For IAB-DU, the Channel raster to resource element mapping is the same as specified for BS in TS38.104[2], subclause 5.4.2.2.
For IAB-MT, the Channel raster to resource element mapping is the same as specified for UE in TS38.101-1[3] for FR1 in subclause 5.4.2.2 and in TS38.101-2[4] for FR2 in subclause 5.4.2.2.
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc53185306][bookmark: _Toc53185682]5.4.2.3	Channel raster entries for each operating band
For IAB-DU, the channel raster entries for NR bands for FR1 in Table 5.2-1 and NR bands for FR2 defined in TS38.104[2] are the same as specified for BS in TS38.104[2], subclause 5.4.2.3.
For IAB-MT, the channel raster entries for NR bands for FR1 in Table 5.2-1 are the same as specified for UE in TS38.101-1[3] in subclause 5.4.2.3 and for NR bands for FR2 defined in TS38.104[2] are the same as specified for UE in TS38.101-2[4] in subclause 5.4.2.3.
[bookmark: _Toc21127443][bookmark: _Toc29811650][bookmark: _Toc53185307][bookmark: _Toc53185683]5.4.3	Synchronization raster
[bookmark: _Toc21127444][bookmark: _Toc29811651][bookmark: _Toc53185308][bookmark: _Toc53185684]5.4.3.1	Synchronization raster and numbering
For IAB-DU, the synchronization raster and numbering are the same as specified for BS in TS38.104[2], subclause 5.4.3.1.
For IAB-MT, the synchronization raster and numbering are the same as specified for UE in TS38.101-1[3] for FR1 in subclause 5.4.3.1 and in TS38.101-2[4] for FR2 in subclause 5.4.3.1.
[bookmark: _Toc13080155][bookmark: _Toc53185309][bookmark: _Toc53185685][bookmark: _Hlk36743378]5.4.3.2	Synchronization raster to synchronization block resource element mapping
For IAB-DU, the synchronization raster to synchronization block resource element mapping is the same as specified for BS in TS38.104[2], subclause 5.4.3.2.
For IAB-MT, the synchronization raster to synchronization block resource element mapping is the same as specified for UE in TS38.101-1[3] for FR1 in subclause 5.4.3.2 and in TS38.101-2[4] for FR2 in subclause 5.4.3.2.
[bookmark: _Toc29811652][bookmark: _Toc53185310][bookmark: _Toc53185686]5.4.3.3	Synchronization raster entries for each operating band
For IAB-DU, the synchronization raster entries for NR bands for FR1 in Table 5.2-1 and for NR bands for FR2 defined in TS38.104[2] are the same as specified for BS in TS38.104[2], subclause 5.4.3.3.
For IAB-MT, the synchronization raster entries entries for NR bands for FR1 in Table 5.2-1 are the same as specified for UE in TS38.101-1[3] in subclause 5.4.3.3 and for NR bands for FR2 defined in TS38.104[2] are the same as specified for UE in TS38.101-2[4] in subclause 5.4.3.3.
[bookmark: OLE_LINK4]< End of the changes >
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