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1. Introduction
In RAN4#64 meeting, the issue of extending E-UTRA band number and EARFCN numbering space was discussed, and RAN4 sent an LS [1] to ask RAN2 to consider their conclusions:
It’s proposed to extend the operating band number to 128 from release 11. The EARFCN numbering space also needs to be extended.

This contribution discusses how to extend the E-UTRA band number and whether to extend EARFCN numbering space.
2. Discussion
2.1. Band Number
As said in RAN4’s LS, “The maximum E-UTRA operating band number was defined to be 64 in release 8. FDD band number is from 1 to 32 and TDD band number is from 33 to 64. RAN4 have already defined 28 FDD bands and 12 TDD bands. In addition, several new band work items are on-going or to be set up. The remaining band numbers are not enough for E-UTRA rapid expansion in the near future. Furthermore, more frequency bands are expected to be allocated to International Mobile Telecommunications (IMT) in WRC-15 (World Radiocommunication Conference 2015).” It is proposed to extend max E-UTRA band number from 64 to 128.
Proposal 1: Extend E-UTRA band number range to 128 from release 11.
Current IE freqBandIndicator is mandatory in SystemInformationBlockType1. Considering the backward compatible, the extension of E-UTRA band number can be done by the following options:
Option 1: Introduce a new IE freqBandIndicator-v11xy with value range from 65 to 128, and UE ignores the IE freqBandIndicator if the IE freqBandIndicator-v11xy is present. 

In this case, the legacy UE which doesn’t support the new band can’t support the frequencies of the new band, if there is no overlapping between the legacy and new band. Therefore, only UE supports the new bands can camp on the cell and read SIB1. If the new band is overlapping with certain legacy band, in order to let the legacy UE camp on this cell, the IE freqBandIndicator should be set to the legacy band, and the IE freqBandIndicator-v11xy should be set to the new band. If two new bands are overlapping, it is necessary to introduce a new IE multiBandInfoList-v11xy to resolve the issue. Since how to use the IE multiBandInfoList is under another ongoing discussion, how to use the new IE multiBandInfoList-v11xy can be determined by that.
Option 2: Introduce new IE freqBandIndicator-v11xy with value range from 65 to 128, and define band 64 as the reserved band to be used when IE freqBandIndicator-v11xy is present.
In this case, when there is no overlapping between the legacy and new band, the IE freqBandIndicator is 64 which mean that the cell is barred for legacy UE, and the IE freqBandIndicator-v11xy is the new band. For overlapping and multi-band cases, the handling is similar to option 1. 

Option 2 has an advantage that it can indicate explicitly to legacy UE that the cell is barred. However, if we adopt option 2, we need to send an LS to ask RAN4 to define band 64 or other unused band as reserved for the purpose of backward compatible. Therefore, we have slightly preference on option 1. And the corresponding CR can be found in [2]. 

Proposal 2: Introduce new IE freqBandIndicator-v11xy with value range from 65 to 128, and UE ignores the IE freqBandIndicator if the IE freqBandIndicator-v11xy is present. 
2.2. EARFCN Numbering Space
Current use of EARFCN can be seen in the following table [3]:
Table 1: E-UTRA channel numbers

	E-UTRA Operating

Band
	Downlink
	Uplink

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

	1
	2110
	0
	0 – 599
	1920
	18000
	18000 – 18599

	2
	1930
	600
	6001199
	1850
	18600
	18600 – 19199

	3
	1805
	1200
	1200 – 1949
	1710
	19200
	19200 – 19949

	4
	2110
	1950
	1950 – 2399
	1710
	19950
	19950 – 20399

	5
	869
	2400
	2400 – 2649
	824
	20400
	20400 – 20649

	6
	875
	2650
	2650 – 2749
	830
	20650
	20650 – 20749

	7
	2620
	2750
	2750 – 3449
	2500
	20750
	20750 – 21449

	8
	925
	3450
	3450 – 3799
	880
	21450
	21450 – 21799

	9
	1844.9
	3800
	3800 – 4149
	1749.9
	21800
	21800 – 22149

	10
	2110
	4150
	4150 – 4749
	1710
	22150
	22150 – 22749

	11
	1475.9
	4750
	4750 – 4949
	1427.9
	22750
	22750 – 22949

	12
	729
	5010
	5010 - 5179
	699
	23010
	23010 - 23179

	13
	746
	5180
	5180 – 5279
	777
	23180
	23180 – 23279

	14
	758
	5280
	5280 – 5379
	788
	23280
	23280 – 23379

	…
	
	
	
	
	
	

	17
	734
	5730
	5730 – 5849
	704
	23730
	23730 - 23849

	18
	860
	5850
	5850 – 5999
	815
	23850
	23850 – 23999

	19
	875
	6000
	6000 – 6149
	830
	24000
	24000 – 24149

	20
	791
	6150
	6150 – 6449
	832
	24150
	24150 – 24449

	21
	1495.9
	6450
	6450 – 6599
	1447.9
	24450
	24450 – 24599

	22
	3510
	6600
	6600 – 7399
	3410
	24600
	24600 – 25399

	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

	26
	859
	8690
	8690 - 9039
	814
	26690
	26690 - 27039

	27
	852
	9040
	9040 – 9209
	807
	27040
	27040 – 27209

	282
	758
	9210
	9210 – 9659
	703
	27210
	27210 – 27659

	…
	
	
	
	
	
	

	33
	1900
	36000
	36000 – 36199 
	1900
	36000
	36000 – 36199

	34
	2010
	36200
	36200 – 36349
	2010
	36200
	36200 – 36349 

	35
	1850
	36350
	36350 – 36949
	1850
	36350
	36350 – 36949

	36
	1930
	36950
	36950 – 37549
	1930
	36950
	36950 – 37549

	37
	1910
	37550
	37550 – 37749
	1910
	37550
	37550 – 37749

	38
	2570
	37750
	37750 – 38249
	2570
	37750
	37750 – 38249

	39
	1880
	38250
	38250 – 38649
	1880
	38250
	38250 – 38649

	40
	2300
	38650
	38650 – 39649
	2300
	38650
	38650 – 39649

	41
	2496
	39650
	39650 –41589
	2496
	39650
	39650 –41589

	42
	3400
	41590
	41590 – 43589
	3400
	41590
	41590 – 43589

	43
	3600
	43590
	43590 – 45589
	3600
	43590
	43590 – 45589

	44
	703
	45590
	45590 – 46589
	703
	45590
	45590 – 46589

	NOTE: 
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. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.


For FDD, DL EARFCN is used from 0~9659, and UL EARFCN is used from 18000~23379. So the remained EARFCN number is more than 13000, which is about 40% of all (i.e. 32768). For TDD, EARFCN is used from 36000~46589. So the remained EARFCN number is more than 22000, which is about 67% of all. Therefore, different from the band number, the EARFCN can be assumed sufficient for the future E-UTRA rapid expansion. We propose to not extend the EARFCN number now.
Proposal 3: Remain current EARFCN numbering space, i.e. 65536.
3. Conclusion

This document discuss the issue of extending E-UTRA band number and EARFCN numbering space. And we propose:
Proposal 1: Extend E-UTRA band number range to 128 from release 11.
Proposal 2: Introduce new IE freqBandIndicator-v11xy with value range from 65 to 128, and UE ignores the IE freqBandIndicator if the IE freqBandIndicator-v11xy is present. 
Proposal 3: Remain current EARFCN numbering space, i.e. 65536.
The corresponding CR for proposal 2 can be found in [2].
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