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1	Introduction 
During Rel-16 and Rel-17 discussions, several operators expressed an interest in enabling more efficient utilization of "non-standard" channel bandwidths, i.e., the ones which are not present now in TS 38.101 specifications. Referring to the corresponding operator requests, the following channel bandwidths were suggested by operators: 6, 7, 11, 12, 13, 33MHz. As an outcome a new SI was agreed at the RAN#89 meeting aiming to study further which existing solutions can be used and whether new mechanism should be devised [1]. The SI was concluded at RAN#99 meeting with the general conclusions that two methods – overlapping channels from network perspective and the next larger channel – can be used to support irregular channels without requiring changes at the UE side. In addition to that, companies concluded that the existing NR channel raster design is not flexible and does not allow configuring certain NR channel combinations. In response to that RAN#99 agreed a new WI with the only main objective to enable a more flexible raster design [2].  
During the previous RAN WG4 several solutions were discussed, which at the end were structured around two major approaches. In this discussion paper we elaborate further on proposed approach suggesting proceeding with an explicit channel raster defined at least for UE side. 

2	Enhanced channel raster 
2.1	General considerations
As discussed during previous RAN WG4 meetings, there are two major approaches for implementing enhanced channel raster: a) introduce explicitly new channel raster points with step of e.g. 10kHz, and b) introduce the "offraster" concept in which a UE channel can be on a raster different than the existing 100kHz.  
Our view is that from a UE implementation perspective these two approaches are not different if the "offraster" concept still sets some limits or steps in which a UE channel can be offset from the 100kHz raster. It is worth noting that it would not be possible to assume that the "offraster" UE channel location does not have any limits. From the UE implementation perspective, it will mean that the channel can be almost on any raster, which is somewhat against existing RAN WG4 specifications. And once we set limits or constraints to the "offraster" UE channel, it will define a set of applicable channel raster points, which is the same as defining a more granular channel raster at least for the UE side. In general, a UE does not and should not care about the BS channel because the latter can be of the size that is not even supported by the UE. Thus, it is not reasonable to define enhanced channel raster as some offset from 100kHz; instead, it should be specified as an explicit set of more granular channel raster points.  
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2.2	Specification impact
Referring to the considerations presented above in section 2.1, introduction of the enhanced channel raster to the RAN WG4 specifications should be rather trivial. There is already a table summarising applicable channel raster points (see Appendix A), where for every band we specify the starting and the ending point, and the step size. For all FR1 bands below 3GHz the step size is defined as 20, i.e. 20x5kHz=100kHz. If the intention is to enable a more granular channel raster, e.g. 10kHz, then the corresponding step size should be changed to 2. In fact, there are already bands for which the channel raster in steps of 2 and even 1, so applying a more granular step size should not be an issue from the specification perspective.


3	Conclusions
In this discussion paper we have presented our further considerations on the design of the flexible channel raster. As summarized in our paper, the easiest way to enable a more flexible raster is to specify a more granular step size in the table that specifies applicable raster points to the existing bands. In fact, there are already existing bands for which the step size is defined as 1 and 2.
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Appendix A: NR bands channel raster points
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n1
	100
	384000 – <20> – 396000
	422000 – <20> – 434000

	n2
	100
	370000 – <20> – 382000
	386000 – <20> – 398000

	n3
	100
	342000 – <20> – 357000
	361000 – <20> – 376000

	n5
	100
	164800 – <20> – 169800
	173800 – <20> – 178800

	n7
	100
	500000 – <20> – 514000
	524000 – <20> – 538000

	n8
	100
	176000 – <20> – 183000
	185000 – <20> – 192000

	n12
	100
	139800 – <20> – 143200
	145800 – <20> – 149200

	n13
	100
	155400 – <20> – 157400
	149200 – <20> – 151200

	n14
	100
	157600 – <20> – 159600
	151600 – <20> – 153600

	n18
	100
	163000 – <20> – 166000
	172000 – <20> – 175000

	n20
	100
	166400 – <20> – 172400
	158200 – <20> – 164200

	n24
	100
	325300 – <20> – 332100
	305000 – <20> – 311800

	n25
	100
	370000 – <20> – 383000
	386000 – <20> – 399000

	n26
	100
	162800 – <20> – 169800
	171800 – <20> – 178800

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	n29
	100
	N/A
	143400 – <20> – 145600

	n30
	100
	461000 – <20> – 463000
	470000 – <20> – 472000

	n34
	100
	402000 – <20> – 405000
	402000 – <20> – 405000

	n38
	100
	514000 – <20> – 524000
	514000 – <20> – 524000

	n39
	100
	376000 – <20> – 384000
	376000 – <20> – 384000

	n40
	100
	460000 – <20> – 480000
	460000 – <20> – 480000

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

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

	n462
	15
	743334 – <1> – 795000
	743334 – <1> – 795000

	n47
	15
	790334 – <1> – 795000
	790334 – <1> – 795000

	n48
	15
	636667 – <1> – 646666
	636667 – <1> – 646666

	
	30
	636668 – <2> – 646666
	636668 – <2> – 646666

	n50
	100
	286400 – <20> – 303400
	286400 – <20> – 303400

	n51
	100
	285400 – <20> – 286400
	285400 – <20> – 286400

	n53
	100
	496700 – <20> – 499000
	496700 – <20> – 499000

	n54
	100
	334000 – <20> – 335000
	334000 – <20> – 335000

	n65
	100
	384000 – <20> – 402000
	422000 – <20> – 440000

	n66
	100
	342000 – <20> – 356000
	422000 – <20> – 440000

	n67
	100
	N/A
	147600 – <20> – 151600

	n70
	100
	339000 – <20> – 342000
	399000 – <20> – 404000

	n71
	100
	132600 – <20> – 139600
	123400 – <20> – 130400

	n74
	100
	285400 – <20> – 294000
	295000 – <20> – 303600

	n75
	100
	N/A
	286400 – <20> – 303400

	n76
	100
	N/A
	285400 – <20> – 286400

	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

	n80
	100
	342000 – <20> – 357000
	N/A

	n81
	100
	176000 – <20> – 183000
	N/A

	n82
	100
	166400 – <20> – 172400 
	N/A

	n83
	100
	140600 – <20> –149600
	N/A

	n84
	100
	384000 – <20> – 396000
	N/A

	n85
	100
	139600 – <20> – 143200
	145600 – <20> – 149200

	n86
	100
	342000 – <20> – 356000
	N/A

	n89
	100
	164800 – <20> – 169800
	N/A

	n90
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

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

	
	100
	499200 – <20> – 538000
	499200 – <20> – 538000

	n91
	100
	166400 – <20> – 172400
	285400 – <20> – 286400

	n92
	100
	166400 – <20> – 172400
	286400 – <20> – 303400

	n93
	100
	176000 – <20> – 183000
	285400 – <20> – 286400

	n94
	100
	176000 – <20> – 183000
	286400 – <20> – 303400

	n95
	100
	402000 – <20> – 405000
	N/A

	n963
	15
	795000 – <1> – 875000
	795000 – <1> – 875000

	n97
	100
	460000 – <20> – 480000
	N/A

	n98
	100
	376000 – <20> – 384000
	N/A

	n99
	100
	325300 – <20> – 332100
	N/A

	n100
	100
	174880 – <20> – 176000
	183880 – <20> – 185000

	n101
	100
	380000 – <20> – 382000
	380000 – <20> – 382000

	n1024
	15
	795000 – <1> – 828333
	795000 – <1> – 828333

	n104
	15
	828334 – <1> – 875000
	828334 – <1> – 875000

	
	30
	828334 – <2> – 875000
	828334 – <2> – 875000

	n105
	100
	132600 – <20> – 140600
	122400 – <20> – 130400

	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.
NOTE 2:	The following NREF are allowed for operation in Band n46: see Table 5.4.2.3-2.
NOTE 3:	The following NREF are allowed for operation in Band n96: see Table 5.4.2.3-3.
NOTE 4:	The following NREF are allowed for operation in Band n102: see Table 5.4.2.3-4.
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