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1 Introduction
When reading the updated TR for UMTS-LTE 3500, it is found that the Radio Frequency Channel Number (RFCN) for UMTS-LTE 3500 overlaps with some existing bands in current specifications. In this paper, we provide consideration on this issue and corresponding text proposal on FDD RFCN for UMTS-LTE 3500 TR [1].
2 Discussion
Table 1 and Table 2 show the UARFCN used for some UTRA FDD bands and EARFCN for E-UTRA FDD bands respectively. It is found that the RFCN number for 3.5 GHz FDD band overlaps with that for some existing bands:
⑴ For UTRA FDD, some part of current UARFCN assigned for band [22] is overlapped with band 20 which is already introduced into 25 series specifications, which is highlighted in red color in Table 1.
⑵ For E-UTRA FDD, some part of current EARFCN assigned for band [22] is overlapped with band 21, which is highlighted in red color in Table 2. It is also noted that the EARFCN assigned for band [23] and band [24] are exactly following with band 3.5 GHz.
Table 1 UARFCN used for the UTRA FDD bands
	
	
	
	
	Uplink UARFCN
	Downlink UARFCN

	Derivation
	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	25.101 V9.4.0
	V 
and 
VI
	2x25 (V)

2x10 (VI)
	2x45
	0
	Start res.
	4050
	810.0
	0
	Start res.
	4275
	855.0

	
	
	
	
	
	Min. (V)
	4132
	826.4
	
	Min. (V)
	4357
	871.4

	
	
	
	
	
	Min. (VI)
	4162
	832.4
	
	Min. (VI)
	4387
	877.4

	
	
	
	
	
	Max. (VI)
	4188
	837.6
	
	Max. (VI)
	4413
	882.6

	
	
	
	
	
	Max. (V)
	4233
	846.6
	
	Max. (V)
	4458
	891.6

	
	
	
	
	
	End res.
	4274
	854.8
	
	End res.
	4499
	899.8

	25.101 V9.4.0
	XX
	2x30
	2x30
	-23
	Start res.
	4275
	832.0
	-109
	Start res.
	4500
	791.0

	
	
	
	
	
	Min.
	4287
	834.4
	
	Min.
	4512
	793.4

	
	
	
	
	
	Max.
	4413
	859.6
	
	Max.
	4638
	818.6

	
	
	
	
	
	End res.
	4424
	861.8
	
	End res.
	4649
	820.8

	25.101 V9.4.0
	IX
	2x45
	2x75
	0
	Start res.
	8550
	1710.0
	0
	Start res.
	9025
	1805.0

	
	
	
	
	
	Min.
	8762
	1752.4
	
	Min.
	9237
	1847.4

	
	
	
	
	
	Max.
	8912
	1782.4
	
	Max.
	9387
	1877.4

	
	
	
	
	
	End res.
	8924
	1784.8
	
	End res.
	9399
	1879.8

	U/L 3500 TR v0.8.0
	[XXII]
	90
	90
	2555
	Start res.
	4275
	3410.0
	2610
	Start res.
	4500
	3510.0

	
	
	
	
	
	Min.
	4287
	3412.4
	
	Min.
	4512
	3512.4

	
	
	
	
	
	Max.
	4713
	3497.6
	
	Max.
	4938
	3597.6

	
	
	
	
	
	End res.
	4724
	3499.8
	
	End res.
	4949
	3599.8


Table 2 E-UTRA channel numbers
	E-UTRA 

Band
	Downlink
	Uplink
	Derivation

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
	

	20
	791
	6150
	6150 – 6449
	832
	24150
	24150 – 24449
	36.101 V9.4.0

	21
	1495.9
	7050
	7050 – 7199
	1447.9
	25050
	25050 – 25199
	36.101 V9.4.0

	[22]
	3510
	6600
	6600 – 7499
	3410
	24600
	24600 – 25499
	U/L 3500 TR v0.8.0

	[23]
	2180
	7500
	7500 – 7699
	2000
	25500
	25500 – 25699
	

	[24]
	[1525]
	[7700]
	[7700 – 8039]
	[1626.5]
	[25700]
	[25700 – 26039]
	


To solve the issue for UTRA FDD, one straight way is allocating UARFCN for band [22] following band 20, as shown in table 3. The advantage is that there is no impact on existing 25 series specifications.
Table 3 Modified UARFCN for band [22]

	
	
	
	Uplink UARFCN
	Downlink UARFCN

	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	XX
	2x30
	2x30
	-23
	Start res.
	4275
	832.0
	-109
	Start res.
	4500
	791.0

	
	
	
	
	Min.
	4287
	834.4
	
	Min.
	4512
	793.4

	
	
	
	
	Max.
	4413
	859.6
	
	Max.
	4638
	818.6

	
	
	
	
	End res.
	4424
	861.8
	
	End res.
	4649
	820.8

	[XXII]
	90
	90
	2525
	Start res.
	4425
	3410.0
	2580
	Start res.
	4650
	3510.0

	
	
	
	
	Min.
	4437
	3412.4
	
	Min.
	4662
	3512.4

	
	
	
	
	Max.
	4863
	3497.6
	
	Max.
	5088
	3597.6

	
	
	
	
	End res.
	4874
	3499.8
	
	End res.
	5099
	3599.8


Regarding the issue for E-UTRA FDD, two proposals are provided to discuss:
Option 1: Modify E-UTRA channel numbers for band [22]
The advantage is that there is no impact to existing 36 series specifications. Harmonization with ongoing band WIs including S-band, L-Band and E1900 shall be taken into account to avoid overlapping. Table 4 gives the exact number for this option.
Option 2: Modify E-UTRA channel numbers for band 21
The advantage is that there is no impact to other bands and the order of band number in first column can keep incremental.
Table 4 Option 1:Modified E-UTRA channel numbers
	E-UTRA 

Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	21
	1495.9
	7050
	7050 – 7199
	1447.9
	25050
	25050 – 25199

	[23]
	2180
	7500
	7500 – 7699
	2000
	25500
	25500 – 25699

	[24]
	[1525]
	[7700]
	[7700 – 8039]
	[1626.5]
	[25700]
	[25700 – 26039]

	[25]
	1930
	8040
	8040- 8689
	1850
	26040
	26040 -26689

	[22]
	3510
	8690
	8690 – 9589
	3410
	26690
	26690 – 27589


Table 5 Option 2:Modified E-UTRA channel numbers
	E-UTRA 

Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	20
	791
	6150
	6150 – 6449
	832
	24150
	24150 – 24449

	21
	1495.9
	6450
	6450 – 6599
	1447.9
	24450
	24450 – 24599

	[22]
	3510
	6600
	6600 – 7499
	3410
	24600
	24600 – 25499

	[23]
	2180
	7500
	7500 – 7699
	2000
	25500
	25500 – 25699

	[24]
	[1525]
	[7700]
	[7700 – 8039]
	[1626.5]
	[25700]
	[25700 – 26039]


To avoid making changes for existing 25 or 36 series specifications, we suggest to designate new RFCN for 3.5 GHz FDD band as shown in Table 3 and Table 4. Corresponding text proposal for [1] is attached.
3 Conclusion
In this paper, we provide consideration on Radio Frequency Channel Number (RFCN) for band 3.5GHz and the corresponding text proposal for [1] is attached.
References
[1] R4-103160, “UMTS/LTE 3500 Work Item TR v0.8.0” , Ericsson, ST-Ericsson
[2] TS 25.101 V9.4.0
[3] TS 36.101 V9.4.0
4 Text proposal
<Start of the TP>
7.1
UTRA Channel raster and numbering

It was shown in Table 5.1.8-1 that the frequency allocations in 3.4-3.6 GHz throughout Europe are made in blocks of from 2x11 up to 2x42 MHz. Block sizes are generally large, so there does not seem to be a need to have any UARFCN in addition to the default 200 kHz raster.

For the band 3400-3600 MHz, a 2x90 MHz FDD duplex arrangement was concluded in Subclause 5.5.3 and illustrated in Figure 5.5.3-1:

· FDD Uplink 3410-3500 MHz

· FDD Downlink 3510-3600 MHz
This band allocation is for UTRA referred to as Band [XXII].

UARFCN can be defined as in Table 7.1-1, by reserving a part of the unused numbers that follow the Band V/VI allocation.

Table 7.1-1: UARFCN allocated for UTRA FDD Band [XX]

	
	
	
	Uplink UARFCN
	Downlink UARFCN

	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	[XXII]
	90
	90
	2525
	Start res.
	4425
	3410.0
	2580
	Start res.
	4650
	3510.0

	
	
	
	
	Min.
	4437
	3412.4
	
	Min.
	4662
	3512.4

	
	
	
	
	Max.
	4863
	3497.6
	
	Max.
	5088
	3597.6

	
	
	
	
	Stop res.
	4874
	3499.8
	
	Stop res.
	5099
	3599.8


<Unchanged section is omitted>

8.1
E-UTRA Channel raster and numbering

It was shown in Table 5.1.8-1 that the frequency allocations in 3.4-3.6 GHz throughout Europe are made in blocks of from 2x11 up to 2x42 MHz. E-UTRA is based on channel bandwidths from 1.4 to 20 MHz and a 100 kHz raster that supports carrier deployment anywhere within those block sizes.

For the band 3400-3600 MHz, a 2x90 MHz FDD duplex arrangement was concluded in Subclause 5.5.3 and illustrated in Figure 5.5.3-1:

· FDD Uplink 3410-3500 MHz

· FDD Downlink 3510-3600 MHz
This band allocation is for E-UTRA referred to as Band [22].

E-UARFCN can be defined as in Table 8.1-1, by reserving a part of the unused numbers that follow the band [21] allocation.

Table 8.1-1 EARFCN allocated for E-UTRA Band [20]

	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	[22]
	3510
	8690
	8690 – 9589
	3410
	26690
	26690 – 27589


<End of the TP>
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