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1 Introduction
Specific channels for LAA are proposed in [1] and [2] in last meeting, but no consensus is reached. This contribution continues the discussion on channels and proposes draft CR on TS 36.104.
2 Discussion

Figure 1 below shows all the channels defined by regulatory administration which is captured in Annex E in 802.11. LAA channels should be aligned with Wifi channels as much as possible so at least these channels should be defined for LAA. In addition, because the spectrum of LAA band is up to 5925MHz, so additional channels with centre frequency of 5865MHz, 5885MHz and 5905MHz should be also defined.
Proposal 1: Additional channels with centre frequency of 5865MHz, 5885MHz and 5905MHz should be also defined for LAA.
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Figure 1 Valid channel sets for 5GHz spectrum by regulatory administration in 802.11
Except above channels, there are some other channels also defined in [2] like 20MHz in the band edge. The corresponding EARFCN are 255244, 257044, 258444, 260844, 260894 and the center frequencies are 5160MHz, 5340MHz, 5480MHz, 5720MHz and 5725MHz. Carriers with 20MHz BW centered in 5720MHz and 5725MHz will overlap with each other.
In order to reserve enough band edge gaps to make the filter design easy and to meet the strict band edge emission requirement in some regions, it is proposed not to define band edge channels in Rel-13 as well as overlapping channels.

Proposal 2: It is proposed not to define band edge channels in Rel-13 as well as overlapping channels.
In order to accommodate carrier aggregation channel spacing, there are some other channels like n-1, n-2, n+1, n+2 in addition to channels in n. In [2], channels below to n-9 and up to n+9 are also proposed for some edge channels to meet some specific emission requirements. Whether these channels can meet such specific requirements should need further study in RAN4 based on potential new ACLR/UEM requirement for LAA which is still open now.
Proposal 3: Other channels for LAA still need further study and may be defined in later releases.

3 Conclusion

Based on above discussion, some proposals are made:

Proposal 1: Additional channels with centre frequency of 5865MHz, 5885MHz and 5905MHz should be also defined for LAA.

Proposal 2: It is proposed not to define band edge channels in Rel-13 as well as overlapping channels.
Proposal 3: Other channels for LAA still need further study and may be defined in later releases.
Draft CR on channel numbering on TS 36.104 is also provided based on above proposal. As Band 45 has been approved for 1.4GHz [3], Band 46 is proposed for unlicensed 5GHz spectrum for LAA and the EARFCN is numbering continuously with Band 45.
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5.7.3
Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 65539. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 5.7.3-1 and NDL is the downlink EARFCN.


FDL = FDL_low + 0.1(NDL – NOffs-DL) 

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in table 5.7.3-1 and NUL is the uplink EARFCN.


FUL = FUL_low + 0.1(NUL – NOffs-UL)  
Table 5.7.3-1: 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

	28
	758
	9210
	9210 – 9659
	703
	27210
	27210 – 27659

	29
(NOTE 2)
	717
	9660
	9660 – 9769
	N/A

	30
	2350
	9770
	9770 – 9869
	2305
	27660
	27660 – 27759

	31
	462.5
	9870
	9870 – 9919
	452.5
	27760
	27760 – 27809

	32

(NOTE 2)
	1452
	9920
	9920 – 10359
	N/A

	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

	
	
	
	
	
	
	

	46
	5150
	46790
	46790 – 54539
	5150
	46790
	46790 – 54539

	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. 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.

NOTE 2: 
Restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 3: 
Only the following NDL and NUL are allowed for operation in Band 46:

NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 50290 (5500 MHz), 50490 (5520 MHz) , 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz) , 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz) , 53940 (5865 MHz) , 54140 (5885 MHz) , 54340 (5905 MHz)}
NOTE 4:  For Band 46, available EARFCN set for each region is decided by the spectrum allocation in the region and the channels by the regional regulation.
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