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Introduction
This contribution provide a TP to capture the operating bands and channel arrangement for BS type 1-O and BS type 2-O into TS38.141-2[1], where the texts are from TS38.104[2].
Reference
[1] TS38.141-2, v0.0.1

[2] R4-1800265, TS 38.104 Combined updates (NSA) from RAN4 AH-1801
Text Proposal
----- Start of TP -----
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Operating bands and channel arrangement


5.1


General

The channel arrangements presented in this clause are based on the operating bands and BS channel bandwidths defined in the present release of specifications.

NOTE:
Other operating bands and BS 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 this 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 

	FR2
	24250 MHz – 52600 MHz


5.2


Operating bands

NR is designed to operate in the operating bands for FR2 defined in table 5.2-1.

Table 5.2-1: NR operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive 

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


5.3


BS channel bandwidth
5.3.1
General

The BS channel bandwidth supports a single NR RF carrier in the uplink or downlink at the Base Station. Different UE channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected to the BS. The placement of the UE channel bandwidth is flexible but can only be completely within the BS channel bandwidth. The BS shall be able to transmit to and/or receive from one or more UE 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.
5.3.2
Maximum transmission bandwidth configuration

The maximum transmission bandwidth configuration NRB for each BS channel bandwidth and subcarrier spacing is specified in table 5.3.2.-1 for FR2.

Table 5.3.2-1: Maximum 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


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 FR2 . 

Table 5.3.3-1: 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


The number of RBs configured in any BS channel bandwidth shall ensure that the minimum guardband specified in this clause is met. 
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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 BS channel bandwidth for the numerology that is transmitted/received immediately adjacent to the guard band. 
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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.

5.3.4
RB alignment with different numerologies

Editor’s note: Will be described with reference to the RAN1 definition. 

5.3.5
BS channel bandwidth per operating band 

The requirements in this specification apply to the combination of BS channel bandwidths, SCS and operating bands shown in table 5.3.5-1 for FR2. The transmission bandwidth configuration in table 5.3.2-1 shall be supported for each of the BS channel bandwidths within the BS capability. The BS channel bandwidths are specified for both the Tx and Rx path.

Table 5.3.5-1: BS channel bandwidths and SCS per operating band in FR2

	NR band / SCS / BS channel bandwidth

	NR Band
	SCS

kHz
	50 MHz
	100 MHz
	200

MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n260
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes


5.4


Channel arrangement

5.4.1

Channel spacing

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 BS channel bandwidths. The nominal channel spacing between two adjacent NR carriers is defined as following: 

For NR FR2 operating bands with 60 kHz channel raster,


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-20kHz, 0Hz, 20kHz}
where BWChannel(1) and BWChannel(2) are the BS 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. 

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 60kHz channel raster:
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Where BWChannel(1) and BWChannel(2) are the BS channel bandwidths of the two respective NR component carriers according to Table 5.3.3-1 and 5.3.3-2 with values in MHz, and the GBChannel(i) is the minimum guard band defined in sub-clause 5.3.3, while[image: image5.wmf]1
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 are the subcarrier spacing configurations of the component carriers as defined in TS 38.211.
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.

5.4.2

Channel raster

5.4.2.1

Channel raster and numbering

The channel raster defines a set of RF reference frequencies that are used to identify the RF channel position. The RF reference frequency for an RF channel maps to a resource element on the carrier. 

A global frequency raster is defined for all frequencies from 0 to 100 GHz and is used to define the set of allowed RF reference frequencies. The granularity of the global frequency raster is ΔFGlobal. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster for that band with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.  

The RF reference frequency in the uplink and downlink is designated by the NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0…3279167] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz for the downlink and uplink 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
	Frequency range [MHz]
	ΔFGlobal [kHz]
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279167


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. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL.

Table 5.4.2.2-1: Channel Raster to Resource Element Mapping
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	Resource element index 
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	Physical resource block number 
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 are as defined in 3GPP TS 38.211 [9].

5.4.2.3

Channel raster entries for each operating band

The NR-ARFCN that are applicable in each NR operating band are given in table 5.4.2.3-1 for FR2. 
-
For NR operating bands with 15kHz and 60 kHz channel raster above 3 GHz, ΔFRaster = ΔFGlobal. In this case all 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 <1>.

Table 5.4.2.3-1: 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

	n258
	60
	2016666 – <1> – 2070832

	n260
	60
	2229166 – <1> – 2279165


5.4.3

Synchronization raster

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 frequency ranges are in table 5.4.3.1-1.

The mapping between the SSREF and the corresponding resource element 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
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	2400 – 24250 MHz
	2400 MHz + N * 1.44 MHz 
N= 0:15173
	9000 + N
	9000 – 24173

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	24174+ N
	24174– 28557


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 
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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 FR2.

Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR2)

	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n257 
	120 kHz
	Case D
	24306 – <1> – 24476

	
	240 kHz
	Case E
	24308 – <2> – 24474

	n258
	120 kHz
	Case D
	24175 – <1> – 24361

	
	240 kHz
	Case E
	24176 – <2> – 24360

	n260 
	120 kHz
	Case D
	24913 – <1> – 25084

	
	240 kHz
	Case E
	24916 – <2> – 25080

	NOTE 1:
SS Block pattern is defined in section 4.1 in [TS 38.213].


<< Unchanged sections omitted >>
----- End of TP -----
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