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1 Introduction
[bookmark: _Hlk204189084]This TP will focus on 5.3 BS channel bandwidth and 5.4 Channel arrangement.
2 Reference
[1] 
Text Proposal
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[bookmark: _Toc194056377][bookmark: _Toc194056416][bookmark: _Toc21062]5.3.1	R2D Channel bandwidth
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The R2D channel bandwidth supports a single reader RF carrier in R2D link at the reader.  
The relationship between the R2D channel bandwidth, the guardband and the transmission bandwidth is shown in figure 5.3.1.1-1.

[bookmark: _Toc21127428][image: 20e8da03-e393-4575-b76c-235a1f3bea90]
Figure 5.3.1.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one reader channel
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The transmission bandwidth NRB for each reader channel bandwidth and subcarrier spacing is specified in table 5.3.1.2.-1 .
[bookmark: _Hlk497144372]Table 5.3.1.2-1: R2D Transmission bandwidth configuration NRB for FR1

	SCS (kHz)
	200
kHz
	400
kHz
	600
kHz
	800
kHz

	
	NRB
	NRB
	NRB
	NRB

	15
	1
	2
	3
	4




NOTE:	All BS Tx and device Rx requirements are defined based on transmission bandwidth configuration specified in table 5.3.1.2-1.
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The minimum guardband for each reader channel bandwidth and SCS is specified in table 5.3.3-1.
Table 5.3.1.3-1: Minimum guardband (kHz) (FR1)
	R2D CBW
	200kHz
	400kHz
	600kHz
	800kHz

	Minimum guardband(kHz)
	2.5
	12.5
	22.5
	32.5



[bookmark: _Hlk500346105]The number of RBs configured in any reader channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.1.3-1: reader PRB utilization
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[bookmark: _Hlk530774890]For each reader channel bandwidth, BS transmission bandwidth configuration must fulfil the minimum guardband requirement specified in clause 5.3.3.
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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 FR1. 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 the Tx path.
Table 5.3.5-1: BS channel bandwidths and SCS per operating band 
	NR Band
	SCS (kHz)
	Reader channel bandwidth (kHz)

	
	
	200
	400
	600
	800

	n8
	15
	200
	400
	600
	800



5.3.2	D2R Channel bandwidth
5.3.2.1	General
The D2R channel bandwidth supports a single NR RF carrier in the uplink at the BS. From a BS perspective, different device channel bandwidths may be supported within the same spectrum for transmitting to and backscattering from devices connected to the BS. 
5.3.2.2	Minimum guardband
The minimum guardband for each D2R channel bandwidth at BS side is specified as 10% D2R channel bandwidth at BS side.
[bookmark: _GoBack]5.3.2.3	D2R channel bandwidth per operating band
The requirements in this specification only apply to the operating band n8 shown in in table 5.3.2.3-1 for BS.

Table 5.3.2.3-1: BS D2R channel bandwidth 
	　BS D2R channel bandwidth (kHz) 

	Norminal D2R transmission 
Bandwidth without SFO (kHz)
　
	Norminal Small frequency shift without SFO(kHz)

	
	3.75 
	7.5 
	15 
	30 
	60
	120 
	240
	480
	720 

	15
	19

	28
	46
	83
	156
	303
	596
	1183
	　

	30
	　
	37
	55
	92
	165
	312
	605
	1192
	　

	60
	　
	　
	74
	110
	184
	330
	624
	1210
	　

	120
	　
	　
	　
	147
	220
	367
	660
	1247
	　

	240
	　
	　
	　
	　
	294
	440
	734
	1320
	　

	480
	　
	　
	　
	　
	　
	587
	880
	1467
	　

	960
	　
	　
	　
	　
	　
	　
	1174
	1760
	　

	2880
	　
	　
	　
	　
	　
	　
	　
	　
	3520



[bookmark: _Toc107419235][bookmark: _Toc131595776][bookmark: _Toc61179286][bookmark: _Toc53178590][bookmark: _Toc123048949][bookmark: _Toc53178139][bookmark: _Toc106782760][bookmark: _Toc82621720][bookmark: _Toc37260109][bookmark: _Toc131766308][bookmark: _Toc138837530][bookmark: _Toc44712099][bookmark: _Toc123717438][bookmark: _Toc107474862][bookmark: _Toc124266418][bookmark: _Toc123051868][bookmark: _Toc36817193][bookmark: _Toc61178816][bookmark: _Toc131740774][bookmark: _Toc124157014][bookmark: _Toc123054337][bookmark: _Toc29811641][bookmark: _Toc156567351][bookmark: _Toc90422567][bookmark: _Toc193202733][bookmark: _Toc114255455][bookmark: _Toc45893412][bookmark: _Toc187245462][bookmark: _Toc176875957][bookmark: _Toc115186135][bookmark: _Toc107311651][bookmark: _Toc37267497][bookmark: _Toc74663180][bookmark: _Toc67916582]5.4	Channel arrangement
5.4.1	Channel spacing
5.4.25.4.1	Channel raster
[bookmark: _Toc131740779][bookmark: _Toc90422572][bookmark: _Toc82621725][bookmark: _Toc115186140][bookmark: _Toc123051873][bookmark: _Toc45893417][bookmark: _Toc36817198][bookmark: _Toc74663185][bookmark: _Toc61179291][bookmark: _Toc29811646][bookmark: _Toc124266423][bookmark: _Toc107311656][bookmark: _Toc123054342][bookmark: _Toc61178821][bookmark: _Toc156567356][bookmark: _Toc21127440][bookmark: _Toc114255460][bookmark: _Toc131766313][bookmark: _Toc123717443][bookmark: _Toc37260114][bookmark: _Toc107474867][bookmark: _Toc131595781][bookmark: _Toc138837535][bookmark: _Toc67916587][bookmark: _Toc44712104][bookmark: _Toc107419240][bookmark: _Toc37267502][bookmark: _Toc53178595][bookmark: _Toc53178144][bookmark: _Toc106782765][bookmark: _Toc124157019][bookmark: _Toc123048954]5.4.1.1	NR-ARFCN and channel raster
[bookmark: _Hlk514074796][bookmark: _Hlk515622859][bookmark: _Hlk514074832][bookmark: _Hlk514074872][bookmark: _Hlk514075221][bookmark: _Hlk515622922]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 and other elements. 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 5.4.1.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.1.1-1: 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



[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.
The mapping between the channel raster and corresponding resource element is given in clause 5.4.1.2. The applicable entries for each operating band are defined in clause 5.4.1.3.
[bookmark: _Toc61178823][bookmark: _Toc61179293][bookmark: _Toc29811648][bookmark: _Toc53178146][bookmark: _Toc67916589][bookmark: _Toc37260116][bookmark: _Toc106782767][bookmark: _Toc107311658][bookmark: _Toc74663187][bookmark: _Toc131595783][bookmark: _Toc124157021][bookmark: _Toc107419242][bookmark: _Toc37267504][bookmark: _Toc53178597][bookmark: _Toc156567358][bookmark: _Toc123048956][bookmark: _Toc90422574][bookmark: _Toc115186142][bookmark: _Toc131740781][bookmark: _Toc45893419][bookmark: _Toc21127441][bookmark: _Toc123051875][bookmark: _Toc124266425][bookmark: _Toc82621727][bookmark: _Toc44712106][bookmark: _Toc138837537][bookmark: _Toc107474869][bookmark: _Toc114255462][bookmark: _Toc36817200][bookmark: _Toc131766315][bookmark: _Toc123054344][bookmark: _Toc123717445]5.4.1.2	Channel raster to resource element mapping
[bookmark: _Hlk514075049]The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.1.2-1 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 BS.
Table 5.4.1.2-1: 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: _Toc106782768][bookmark: _Toc90422575][bookmark: _Toc107311659][bookmark: _Toc107419243][bookmark: _Toc124157022][bookmark: _Toc45893420][bookmark: _Toc37267505][bookmark: _Toc123054345][bookmark: _Toc61179294][bookmark: _Toc138837538][bookmark: _Toc36817201][bookmark: _Toc21127442][bookmark: _Toc74663188][bookmark: _Toc67916590][bookmark: _Toc131595784][bookmark: _Toc124266426][bookmark: _Toc37260117][bookmark: _Toc123048957][bookmark: _Toc156567359][bookmark: _Toc131740782][bookmark: _Toc29811649][bookmark: _Toc44712107][bookmark: _Toc123051876][bookmark: _Toc53178598][bookmark: _Toc107474870][bookmark: _Toc131766316][bookmark: _Toc115186143][bookmark: _Toc82621728][bookmark: _Toc123717446][bookmark: _Toc61178824][bookmark: _Toc114255463][bookmark: _Toc53178147]5.4.1.3	Channel raster entries for each operating band
[bookmark: _Hlk514075080][bookmark: _Hlk514075096][bookmark: _Hlk514075107]The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in table 5.4.1.3-1, using the channel raster to resource element mapping in clause 5.4.1.2.
Channel raster is defined with ΔFRaster = 2 × ΔFGlobal. In this case every 2th 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 5.4.1.3‑1 is given as <2>.
Table 5.4.1.3-1: Applicable NR-ARFCN per operating band for enhanced channel raster
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n8
	10
	176000 – <2> – 183000
	185000 – <2> – 192000

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. These channel numbers shall also be such that the minimum guard band for each channel bandwidth and SCS specified in Table 5.3.3-1 are met for carriers located at the upper or lower edge of an operating band.



5.4.3	Synchronization raster


---End of changes---
---Start of changes---

Annex TBD (informative):
D2R channel bandwidth
The following describes the equation to derive BS D2R channel bandwidth.
For BS D2R CBW:
D2R CBW for BS (kHz)
= ceiling ((2SB Transmission BW_without SFO× (1/2) +2× Small frequency shift_without SFO)/0.9)
=ceiling ( (2+2R)/Tb × (1+∣SFO∣)/0.9)
=ceiling ( (1+R)/ (Tc ×R) × (1+∣SFO∣)/0.9) 
The 0.9 divisor presents the 90% BS filter spectrum utility (10% guard band).

oleObject1.bin

image3.wmf
k


oleObject2.bin

image4.wmf
PRB

n


oleObject3.bin

image5.wmf
ú

û

ú

ê

ë

ê

=

2

RB

PRB

N

n


oleObject4.bin

image6.wmf
ú

û

ú

ê

ë

ê

=

2

RB

PRB

N

n


oleObject5.bin

image1.png
Channel bandwidth [MHz]

Configuration [RB]

k
| Transmission bandwidth |
|
|
|

bandwidth [SC]

a8py [ouuey)
a8py [ouuey)

Guardband, asymmetric




image2.png
.~ Minimum guard band

BS channel BW

All PRBs falling within BS
channel bandwidth not covering
the minimum guard band can be
used




