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1 Introduction
This TP offers some updates to clause 5 (Operating bands and channel arrangement) of the IAB technical specification..
2 TP to TS 38.174 v0.0.1
------ Start of changes --------
1 [bookmark: _Toc13080115][bookmark: _Toc18916145]References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”
[3]	3GPP TS 38.101-1: “NR User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”
[4]	3GPP TS 38.101-2: “NR User Equipment (UE) radio transmission and reception: Part 2: Range 2 Standalone” 
[5]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios "
[6]	3GPP TS 38.xxx-1: "NR; Base Station (BS) conformance testing; Part 1: Conducted conformance testing".
[7]	3GPP TS 38.xxx-2: "NR; Base Station (BS) conformance testing; Part 2: Radiated conformance testing".
[8]	3GPP TS 38.211: "NR; Physical channels and modulation".
[9]	3GPP TS 38.213: "NR; Physical layer procedures for control".

[10]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[11]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
 [12]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".


------ Next change --------
[bookmark: _Toc13080117][bookmark: _Toc18916147]3.1	Definitions
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
[bookmark: _Hlk513018421]Aggregated IAB-DU Channel Bandwidth:	The RF bandwidth in which a IAB-DU transmits and receives multiple contiguously aggregated carriers. 
Aggregated IAB-MT Channel Bandwidth: The RF bandwidth in which a IAB-MT transmits and receives multiple contiguously aggregated carriers. 
Aggregated Channel Bandwidth: 	Refers to both Aggregated IAB-DU channel bandwidth or Aggregated IAB-MT channel bandwidth  when the distinction is not important.	Comment by Richard Kybett: There are BS and UE specific versions of this so it needs to be for IAB-DU (not IAB more generally)	Comment by Richard Kybett: There are BS and UE specific versions of this so it needs to be for IAB-DU (not IAB more generally)
Channel Bandwidth: 	Refers to both IAB-DU channel bandwidth or IAB-MT channel bandwidth  when the distinction is not important.
IAB type 1-H:	NR IAB node operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
IAB type 1-O:	NR IAB node operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
IAB type 2-O:	NR IAB node operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
IAB-DU channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink for the IAB-DU	Comment by Richard Kybett: There are BS and UE specific versions of this so it needs to be for IAB-DU (not IAB more generally)
NOTE 1:	The IAB channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE 2:	It is possible for the IAB-DU to transmit to and/or receive from one or more IAB-MT bandwidth parts that are smaller than or equal to the BS transmission bandwidth configuration, in any part of the IAB-DU transmission bandwidth configuration.
IAB-MT channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink for the IAB-MT	Comment by Richard Kybett: There are BS and UE specific versions of this so it needs to be for IAB-DU (not IAB more generally)

IAB-DU transmission bandwidth configuration: set of resource blocks located within the IAB-DU channel bandwidth which may be used for transmitting or receiving by the IAB-DU




[bookmark: _Toc13080118][bookmark: _Toc18916148]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Definition format (Normal)
<defined term>: <definition>.


[bookmark: _Toc13080119][bookmark: _Toc18916149]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)
<ACRONYM>	<Explanation>

BWP	Bandwidth Part

------ Next change --------
[bookmark: _Toc13080133][bookmark: _Toc18916158]5	Operating bands and channel arrangement
[bookmark: _Toc13080134][bookmark: _Toc18916159]5.1	General
Detailed structure of the subclause is TBD.
[bookmark: _Hlk494631479]The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.	Comment by Richard Kybett: This is the more specific term BS channel bandwidth in 38.104, but the general text channel BW is used in 101, as this is for IAB-DU and IAB-MT the more general text is probably more appropriate.
NOTE:	Other operating bands and 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 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]5.2	Operating bands
IAB is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2.
Operating bands will be added to the IAB specification as they are approved, no bands are precluded at this stage and can be added based on consensus. Currently the FR1 bands n41 and n79 from TS 38.104 [x] and all Rel-15 FR2 bands shown in table 5.2-1 are to be included in the IAB specification.	Comment by Richard Kybett: This is TR type text – we don’t need to list the bands twice – in spec they are either included or not.

Table 5.2-1. NR operating bands in FR1
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	n41
	2496 MHz – 2690 MHz
	TDD

	n77
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	TDD



Table 5.2-2: NR operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD




[bookmark: _Toc13080136][bookmark: _Toc18916161]5.3	Channel bandwidth	Comment by Richard Kybett: These sections are arguably one that could be referenced, there is very little difference between BS and UE. However some language alignment would be necessary and also it is useful to have in spec?
Detailed structure of the subclause is TBD.
[bookmark: _Toc13080145][bookmark: _Toc18916162]The IAB-DU channel bandwidth supports a single NR RF carrier in the uplink or downlink at the IAB-DU. Different IAB-MT channel bandwidths may be supported within the same spectrum for transmitting to and receiving from IAB-MTs connected to the IAB-DU. 
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 IAB-DU channel bandwidth or how the IAB-DU allocates bandwidth to different IAB-MTs.	Comment by Richard Kybett: This is the only text in 101 which differs from 104, it is UE specific so has been added and modified for IAB
The placement of the 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 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 relationship between the 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: _Toc21127428]5.3.2	Transmission bandwidth configuration
The transmission bandwidth configuration NRB for each IAB-DU channel bandwidth / IAB-MT channel bandwidth and subcarrier spacing is specified in table 5.3.2.-1 for FR1 and table 5.3.2-2 for FR2.
[bookmark: _Hlk497144372]Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	25 MHz
	30
MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90
MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135



Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



NOTE:	All Tx and Rx requirements are defined based on transmission bandwidth configuration specified in table 5.3.2-1 for FR1 and table 5.3.2-2 for FR2.
[bookmark: _Toc21127429]5.3.3	Minimum guardband and transmission bandwidth configuration
The minimum guardband for each BS channel bandwidth and SCS is specified in table 5.3.3-1 for FR1 and in table 5.3.3-2 for FR2.
Table 5.3.3-1: Minimum guardband (kHz) (FR1)
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	965
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1490
	1450
	1410
	1370



Table: 5.3.3-2: Minimum guardband (kHz) (FR2)
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	1210
	2450
	4930
	N/A

	120
	1900
	2420
	4900
	9860



[bookmark: _Hlk500346105]The minimum guardband of SCS 240 kHz SS/PBCH block for each BS channel bandwidth is specified in table 5.3.3-3 for FR2.
Table: 5.3.3-3: Minimum guardband (kHz) of SCS 240 kHz SS/PBCH block (FR2)
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz

	240
	3800
	7720
	15560



NOTE:	The minimum guardband in Table 5.3.3-3 is applicable only when the SCS 240 kHz SS/PBCH block is placed adjacent to the edge of the BS channel bandwidth within which the SS/PBCH block is located.
The number of RBs configured in any BS channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.3-1: BS PRB utilization
In the case that multiple numerologies are multiplexed in the same symbol, the minimum guardband on each side of the carrier is the guardband applied at the configured IAB-DU channel bandwidth/ IAB-MT channel bandwidth for the numerology that is transmitted/received immediately adjacent to the guard band.
For FR1, if multiple numerologies are multiplexed in the same symbol and the IAB-DU channel bandwidth/ IAB-MT channel bandwidth is >50 MHz, the guardband applied adjacent to 15 kHz SCS shall be the same as the guardband defined for 30 kHz SCS for the same IAB-DU channel bandwidth/ IAB-MT channel bandwidth.
For FR2, if multiple numerologies are multiplexed in the same symbol and the IAB-DU channel bandwidth/ IAB-MT channel bandwidth is >200 MHz, the guardband applied adjacent to 60 kHz SCS shall be the same as the guardband defined for 120 kHz SCS for the same IAB-DU channel bandwidth/ IAB-MT channel bandwidth.

[image: ]
Figure 5.3.3-2: Guard band definition when transmitting multiple numerologies

NOTE:	Figure 5.3.3-2 is not intended to imply the size of any guard between the two numerologies. Inter-numerology guard band within the carrier is implementation dependent.
[bookmark: _Toc21127430]5.3.4	RB alignment
5.3.4.1 IAB-DU	Comment by Richard Kybett: The BS and UE specs were slightly different on this issue so have separated to avoid any misundertandings
For each IAB-DU channel bandwidth and each numerology, IAB-DU transmission bandwidth configuration must fulfil the minimum guardband requirement specified in subclause 5.3.3.
For each numerology, its common resource blocks are specified in TS 38.211 subclause 4.4.4.3 in [8], 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.	Comment by Richard Kybett: These are specific references but the referenced do is not versioned. Can the y be non-specific or we need to version the reference
For each numerology, all IAB-MT transmission bandwidth configurations indicated to IAB-MTs served by the IAB-DU by higher layer parameter carrierBandwidth defined in TS 38.331 [11] shall fall within the IAB-DU transmission bandwidth configuration.
5.3.4.1 IAB-MT	Comment by Richard Kybett: The BS and UE specs were slightly different on this issue so have separated to avoid any misundertandings
For each numerology, its common resource blocks are specified in TS 38.211 Section 4.4.4.3 in [8], 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. The IAB-MT transmission bandwidth configuration is indicated by the higher layer parameter carrierBandwidth [11] and will fulfil the minimum IAB-MT guardband requirement specified in Section 5.3.3.
[bookmark: _Toc21127432]5.3A	Channel bandwidth for CA
[bookmark: _Toc21127433]5.3A.1	Transmission bandwidth configuration for CA
[bookmark: OLE_LINK5]For carrier aggregation, the transmission bandwidth configuration is defined per component carrier and the requirement is specified in subclause 5.3.2.
[bookmark: _Toc21127434]5.3A.2	Minimum guardband and transmission bandwidth configuration for CA
For intra-band contiguous carrier aggregation, Aggregated Channel Bandwidth and Guard Bands are defined as follows, see Figure 5.3A.2-1.
FC_low
Lower Edge
Upper  Edge
Lowest Carrier Transmission Bandwidth Configuration [RB]
FC_high
Foffset_low

Highest Carrier Transmission Bandwidth Configuration [RB]
Resource block
Aggregated BS Channel Bandwidth, BWchannel_CA [MHz]
Fedge_low
Fedge_high
Foffset_high


Figure 5.3A.2-1: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation
The aggregated Channel Bandwidth, BWChannel_CA, is defined as
	BWChannel_CA = Fedge,high - Fedge,low (MHz)
The lower bandwidth edge Fedge, low and the upper bandwidth edge Fedge,high of the aggregated BS channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by
	Fedge,low = FC,low - Foffset,low
	Fedge,high = FC,high + Foffset,high
The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)
BWGB, low and BWGB, high are the minimum guard band defined in subclause 5.3.3 for lowest and highest assigned component carrier, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier respectively.
For intra-band non-contiguous carrier aggregation sub-block bandwidth and sub-block edges are defined as follows, see figure 5.3A.2-2.

FC,block 1,low
Sub-block Bandwidth, BWChannel,block[MHz]
Fedge,block 1, low
Fedge,block n, low
FC,block n,high
FC,block 1,high
Sub block n
Sub block 1
Transmission Bandwidth Configuration of the highest carrier in a sub-block [RB]
Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]
Transmission Bandwidth Configuration of the highest carrier in a sub-block [RB]
Fedge,block 1,high
Upper Sub-block Edge
Lower Sub-block Edge
Lower Sub-block Edge
Foffset_high

Fedge,block n,high
Sub-block Bandwidth, BWChannel,block [MHz]
Resource block
Foffset_low

FC,block n,low
Upper Sub-block Edge
Foffset_high

Resource block
Foffset_low

Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]
...

Figure 5.3A.2-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum
The lower sub-block edge of the sub-block bandwidth (BWChannel,block) is defined as follows:
	Fedge,block, low = FC,block,low - Foffset,low
The upper sub-block edge of the sub-block bandwidth is defined as follows:
	Fedge,block,high = FC,block,high + Foffset,high
The sub-block bandwidth, BWChannel,block, is defined as follows:
	BWChannel,block = Fedge,block,high - Fedge,block,low (MHz)
The lower and upper frequency offsets Foffset,block,low and Foffset,block,high depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as
	Foffset,block,low =  (NRB,low*12 + 1)*SCSlow/2 + BWGB,low (MHz)
	Foffset,block,high =  (NRB,high*12 - 1)*SCShigh/2 + BWGB,high (MHz)
where NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier within a sub-block, respectively. SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier within a sub-block, respectively. BWGB,low and BWGB,high are the minimum guard band defined in subclause 5.3.3 for the lowest and highest assigned component carrier respectively.
The sub-block gap size between two consecutive sub-blocks Wgap is defined as follows:
	Wgap = Fedge,block n+1,low - Fedge,block n,high (MHz)


5.4	Channel arrangement
Detailed structure of the subclause is TBD.	Comment by Richard Kybett: This section is another contender for referencing as BS and UE are almost the same except:
Some references to BS
Many bands in tables which are not appropriate to IAB
[bookmark: _Toc21127436]5.4.1	Channel spacing
[bookmark: _Toc21127437]5.4.1.1	Channel spacing for adjacent NR carriers
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent NR carriers is defined as following:
-	For NR FR1 operating bands with 100 kHz channel raster,
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
-	For NR FR1 operating bands with 15 kHz channel raster,
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-5 kHz, 0 kHz, 5 kHz} for ∆FRaster equals to 15 kHz
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-10 kHz, 0 kHz, 10 kHz} for ∆FRaster equals to 30 kHz
-	For NR FR2 operating bands with 60 kHz channel raster,
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-20 kHz, 0 kHz, 20 kHz} for ∆FRaster equals to 60 kHz
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-40 kHz, 0 kHz, 40 kHz} for ∆FRaster equals to 120 kHz
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective NR carriers. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.
[bookmark: _Toc21127438]5.4.1.2	Channel spacing for CA
For intra-band contiguously aggregated carriers, the channel spacing between adjacent component carriers shall be multiple of least common multiple of channel raster and sub-carrier spacing.
The nominal channel spacing between two adjacent aggregated NR carriers is defined as follows:
For NR operating bands with 100 kHz channel raster:
	
For NR operating bands with 15 kHz channel raster:
	
with
	
For NR operating bands with 60kHz channel raster:
	
with
	
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1 and 5.3.2-2 with values in MHz, the largest  value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and Table 5.3.5-2 and GBChannel(i) the minimum guard band for channel bandwidth i according to Table 5.3.3-1 and Table 5.3.3-2 for the said  value, with  as defined in TS 38.211 [9].
The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common multiple of channel raster and sub-carrier spacing less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this subclause.
[bookmark: _Toc21127439]5.4.2	Channel raster
[bookmark: _Toc21127440]5.4.2.1	NR-ARFCN and channel raster
The global frequency raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels, SS blocks and other elements. The global frequency raster is defined for all frequencies from 0 to 100 GHz. The granularity of the global frequency raster is ΔFGlobal.
RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0…3279165] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz is given by the following equation, where FREF-Offs and NRef-Offs are given in table 5.4.2.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



[bookmark: _Hlk514075025]The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel position in the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.
For SUL bands, for the uplink of all FDD bands defined in table 5.2-1 and for TDD band [n90],
	FREF,shift = FREF + Δshift, where Δshift = 0 kHz or 7.5 kHz
where Δshift is signalled by the network in higher layer parameter frequencyShift7p5khz as defined in TS 38.331 [11].
The mapping between the channel raster and corresponding resource element is given in subclause 5.4.2.2. The applicable entries for each operating band are defined in subclause 5.4.2.3.
[bookmark: _Toc21127441]5.4.2.2	Channel raster to resource element mapping
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the IAB node.
Table 5.4.2.2-1: Channel Raster to Resource Element Mapping
	

	
	

	
Resource element index 
	0
	6

	
Physical resource block number 

	

	





k,  and   NRB are as defined in TS 38.211 [9].
[bookmark: _Toc21127442]5.4.2.3	Channel raster entries for each operating band
The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in table 5.4.2.3-1 for FR1 and table 5.4.2.3-2 for FR2, using the channel raster to resource element mapping in subclause 5.4.2.2.
-	For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case, every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <20>.
-	For NR operating bands with 15 kHz channel raster below 3 GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {3,6}. In this case, every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <I>.
-	For NR operating bands with 15 kHz and 60 kHz channel raster above 3 GHz, ΔFRaster = I ×ΔFGlobal, where I ϵ {1, 2}. In this case, every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 and table 5.4.2.3-2 is given as <I>.
-	In frequency bands with two ΔFRaster, the higher ΔFRaster applies to channels using only the SCS that equals the higher ΔFRaster.
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band in FR1
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n41
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

	n77
	15
	620000 – <1> – 680000
	620000 – <1> – 680000

	
	30
	620000 – <2> – 680000
	620000 – <2> – 680000

	n78
	15
	620000 – <1> – 653333
	620000 – <1> – 653333

	
	30
	620000 – <2> – 653332
	620000 – <2> – 653332

	n79
	15
	693334 – <1> – 733333
	693334 – <1> – 733333

	
	30
	693334 – <2> – 733332
	693334 – <2> – 733332



Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2
	NR operating band
	ΔFRaster
(kHz) 
	Uplink and Downlink
range of NREF
(First – <Step size> – Last)

	n257
	60
	2054166 – <1> – 2104165

	
	120
	2054167 – <2> – 2104165

	n258
	60
	2016667 – <1> – 2070832

	
	120
	2016667 – <2> – 2070831

	n260
	60
	2229166 – <1> – 2279165

	
	120
	2229167 – <2> – 2279165

	n261
	60
	2070833 – <1> – 2084999

	
	120
	2070833 – <2> – 2084999



[bookmark: _Toc21127443]5.4.3	Synchronization raster
[bookmark: _Toc21127444]5.4.3.1	Synchronization raster and numbering
The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present.
A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as SSREF with corresponding number GSCN. The parameters defining the SSREF and GSCN for all the frequency ranges are in table 5.4.3.1-1.
The resource element corresponding to the SS block reference frequency SSREF is given in subclause 5.4.3.2. The synchronization raster and the subcarrier spacing of the synchronization block is defined separately for each band.
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000
	N * 1200 kHz + M * 50 kHz,
N = 1:2499, M ϵ {1,3,5} (Note)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255

	24250 – 100000
	24250.08 MHz + N * 17.28 MHz, 
N = 0:4383
	22256 + N
	22256 – 26639

	NOTE:	The default value for operating bands which only support SCS spaced channel raster(s) is M=3.



[bookmark: _Toc21127445]5.4.3.2	Synchronization raster to synchronization block resource element mapping
The mapping between the synchronization raster and the corresponding resource element of the SS block is given in table 5.4.3.2-1. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL.
Table 5.4.3.2-1: Synchronization Raster to SS block Resource Element Mapping
	Resource element index k
	0

	
Physical resource block number  of the SS block
	





k and  are as defined in TS 38.211 [9].
[bookmark: _Toc21127446]5.4.3.3	Synchronization raster entries for each operating band
The synchronization raster for each band is give in table 5.4.3.3-1. The distance between applicable GSCN entries is given by the <Step size> indicated in table 5.4.3.3-1 for FR1 and table 5.4.3.3-2 for FR2.
Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1)
	NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	n41
	15 kHz
	Case A
	6246 – <3> – 6717

	
	30 kHz
	Case C
	6252 – <3> – 6714

	n77
	30 kHz
	Case C
	7711 – <1> – 8329

	n78
	30 kHz
	Case C
	7711 – <1> – 8051

	n79
	30 kHz
	Case C
	8480 – <16> – 8880

	NOTE:	SS Block pattern is defined in section 4.1 in TS 38.213 [9].



Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	n257 
	120 kHz
	Case D
	22388 – <1> – 22558

	
	240 kHz
	Case E
	22390 – <2> – 22556

	n258
	120 kHz
	Case D
	22257 – <1> – 22443

	
	240 kHz
	Case E
	22258 – <2> – 22442

	n260 
	120 kHz
	Case D
	22995 – <1> – 23166

	
	240 kHz
	Case E
	22996 – <2> – 23164

	n261
	120 kHz
	Case D
	22446 – <1> – 22492

	
	240 kHz
	Case E
	22446 – <2> – 22490

	NOTE:	SS Block pattern is defined in section 4.1 in TS 38.213 [9].
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