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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
With the publication of the 38.104 standard, several minor errors in the channel raster were identified. This contribution identifies the errors and offers suggestions for correction.
[bookmark: _Ref129681832]Discussion
Observation for n258
There appears to be an inconsistency for the ARFCN for band n258. In section 5.4.2.1, the range of NREF begins at 2016667 for FR2. Yet in section 5.4.2.3, band n258 begins at NREF value of 2016666.
Observation 1: NREF for band n258 begins at value outside the range for FR2.
Mathematically, the computation for NREF is correct for n258 (24250 MHz).
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

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



Background
One way to compute the NREF value for the lower edge of the band flow is to solve
flow ≤ FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Using the values for FR2
-1.333 ≤ NREF – NREF-Offs
or
-1.333 + NREF-Offs = 2016665.67 ≤ NREF
When the value 2016666 is inserted into the equation for the range 24250-100000MHz
FREF = 24250.08 + 0.060 (2016666 –2016667) = 24250.08 + 0.060(-1) = 24250.02 MHz
However, when the value 2016666 is inserted into the equation for the range 3000-24250MHz
FREF = 3000 + 0.015 (2016666 – 600000) = 3000+0.0151416666 = 242499.99 MHz
The questions are:
1. Is there ambiguity in the frequency range (FR1 / FR2) if the value 2016666 is signaled?
a. If the wrong range is used, an incorrect value for FREF is computed. Furthermore, 242499.99 MHz is not a channel raster frequency for FR2.
2. Is the intent to have a 1-to-1 association between NREF and FREF?

Some possible solutions are:
1. Do nothing in RAN4
a. Use additional information about the band with NREF. For example, the GSCN value can qualify which parameters are used. (higher layer)
2. Change the value of NREF for n258 to be 2016667. Note that raster frequency 24250.02 MHz is not used but has the least amount of change.
3. Exclude 2016666 from FR1. Note that channel raster 242499.99 MHz cannot be used but the change is minimal.
4. Change the value of FREF-Offs to 24250.02 MHz. Note that this change affects GSCN values for FR2 and the ARFCN values for FR2.
5. Change the value of NREF-Offs to 2016668 to allow 2016667 to be used. Note that this change affects the ARFCN values for FR2.
Proposal: Select a listed solution to avoid the ambiguity to multiple interpretations of NREF=2016666.
Observation 2: Any changes made for 38.104 should be applied to 38.101-2 (38.101-1).
Example text proposals are provided in the appendix.
Conclusion
The document observed that the ARFCN value for n258 also corresponds to an ARFCN value in the FR1 band. 
Observation 1: NREF for band n258 begins at value outside the range for FR2.
There are at least 4 solutions presented.
[bookmark: _GoBack]Proposal: Select a listed solution to avoid the ambiguity to multiple interpretations of NREF=2016666.
Observation 2: Any changes made for 38.104 should be applied to 38.101-2 (38.101-1).
Example text proposals are provided in the appendix for each solution.
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Appendix
Example proposals are given for each solution



A1	Do nothing solution
· Fix the range of ARFCN in text.
***** BEGIN *****
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…32791673279165] 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.
***** END *****


A.2	Skip raster frequency 24250.02 MHz
· Fix the range of ARFCN in text.
· Adjust the value for n258
***** BEGIN *****
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…32791673279165] 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.
***** END *****

***** BEGIN *****
5.4.2.3	Channel raster entries for each operating band
<text omitted>
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

	n258
	60
	2016666 2016667 – <1> – 2070832

	n260
	60
	2229166 – <1> – 2279165



***** END *****


A.3	Change upper range of FR1
· Fix the range of ARFCN in text.
· Adjust the value for n258
***** BEGIN *****
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…32791673279165] 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

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 20166662016665

	24250 – 100000
	60
	24250.08
	2016667
	2016667 2016666 – 3279165



***** END *****


A.4	Change FREF-offs for FR2
· Fix the range of ARFCN in text and table
· Adjust the values in Table 5.4.2.3-2
· Adjust the values in Table 5.4.3.1-1

***** BEGIN *****
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…32791673279166] 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

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.0802
	2016667
	2016667 – 3279165



***** END *****

***** BEGIN *****
[bookmark: _Toc510005188]5.4.2.3	Channel raster entries for each operating band
<text omitted>

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 2054167 – <1> – 21041652104166

	n258
	60
	2016666 2016667 – <1> – 20708322070833

	n260
	60
	2229166 2229167 – <1> – 22791652279166



***** END *****

***** BEGIN *****
[bookmark: _Toc510005190]5.4.3.1	Synchronization raster and numbering
<text omitted>

Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 2700 MHz
	N * 900kHz + M * [TBD 70 -100 kHz] 
N=1:3000, M=-1:1
	3N + M - 1
	1 – [8999]

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

	24250 – 100000 MHz
	24250.08 02 MHz + N * 17.28 MHz 
N= 0:4383
	[24174+ N]
	[24174– 28557]


***** END *****



A.5	Change NREF-offs for FR2
· Fix the range of ARFCN in text and table
· Adjust the values in Table 5.4.2.3-2
***** BEGIN *****
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…32791673279166] 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

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	20166672016668
	2016667 – 32791653279166



***** END *****

***** BEGIN *****
5.4.2.3	Channel raster entries for each operating band
<text omitted>

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 2054167 – <1> – 21041652104166

	n258
	60
	2016666 2016667 – <1> – 20708322070833

	n260
	60
	2229166 2229167 – <1> – 22791652279166



***** END *****

