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1
Introduction

During RAN4 #88bis, a WF on clarification on LAA channel access for multi-carrier operation was approved [1].  In this WF, there were four options identified.  These options are listed below:

	Option 1
	Same LAA channel bonding as eLAA from Rel-13, regardless of maximum frequency separation between outermost carriers

	Option 2
	· Apply the channel bonding from Rel-15 onwards regardless of maximum frequency separation between outermost carriers

· No channel bonding for Rel-13 and Rel-14 LAA multi-carrier access regardless of maximum frequency separation between outermost carriers

· Not allow non-contiguous intra-band CA in band 46 which has the following: the maximum frequency separation between two outermost carriers is larger than 62MHz

	Option 3
	· Channel bonding does not apply for combinations with maximum frequency separation between outer most carriers less than 62 MHz for any release

· Channel bonding applies for combinations with maximum frequency separation between outer most carriers higher than 62 MHz from Rel-13

	Option 4
	· Channel bonding applies for combinations with maximum frequency separation between outer most carriers less than 62 MHz from Rel-15 onwards

· Channel bonding does not apply for combinations with maximum frequency separation between outer most carriers less than 62 MHz for Rel-13 and Rel-14 DL LAA

· Channel bonding apply for combinations with maximum frequency separation between outer most carriers higher than 62 MHz from Rel-13


 Options 3 and 4 identifies that the channel bonding for all combinations need to be part of the channel super set below:

· Option 1 (FCC case)
· for sets of two Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290}, {47490, 47690}, {47890, 48090}, {48290, 48490}, {50290, 50490}, {50690, 50890}, {51090, 51290}, {51490, 51690}, {51890, 52090}; {52290, 52490}; {52740, 52940}; {53140, 53340}
· for sets of four Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690}, {47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890}, {51090, 51290, 51490, 51690}, {51890, 52090, 52290, 52490}, {52740, 52940, 53140, 53340}
· for sets of eight Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690, 47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890, 51090, 51290, 51490, 51690}
· Option 2 (ETSI)
· for sets of two Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290}, {47490, 47690}, {47890, 48090}, {48290, 48490}, {50290, 50490}, {50690, 50890}, {51090, 51290}, {51490, 51690}, {51890, 52090}
· for sets of four Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690}, {47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890}, {51090, 51290, 51490, 51690}
· for sets of eight Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690, 47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890, 51090, 51290, 51490, 51690}
· Combination of option 1 and option 2 are not precluded.
· Channel 0 (5160MHz), 9 (5340MHz), 16 (5480MHz) of ETSI set need further consideration.
This document provides a recommendation on which options in the WF shall be followed and what superset shall be used for fair co-existence between certain LAA channel combinations and Wi-Fi. 
2
Discussion of channel bonding options
Based on the agreements made in RAN4#88bis, a decision on the options listed above is required.

Considering that, there are some LAA base stations which are already in market or in market release phase based on Rel-13 and Rel-14 LAA spec, it is our understanding that, the DL LAA channel bonding can be applied to Rel-15 onwards. Thus, we propose the following: 
Proposal-1: Adopt option 4 for the DL LAA multi-carrier Type B channel access. 
· Channel bonding applies for combinations with maximum frequency separation between outer most carriers less than 62 MHz from Rel-15 onwards

· Channel bonding does not apply for combinations with maximum frequency separation between outer most carriers less than 62 MHz for Rel-13 and Rel-14 DL LAA
· Channel bonding apply for combinations with maximum frequency separation between outer most carriers higher than 62 MHz from Rel-13

3

Discussion on channel bonding sets
In figure 1, we show the ETSI channel bonding structure.
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Figure 1 ETSI Wi-Fi channel bonding

For ETSI, channels 0, 9, and 16 are valid regional regulated channels.  On the other hand, figure 2 shows the US regulated Wi –Fi channel structures. Please note that channels 0, 9, and 16 are not valid channels in the US
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Figure 2 US Wi-Fi channel structure

Observation 1: LAA transmissions shall be permitted by national regulation on carriers that are part of the national set of Wi-Fi channel bonds

Below we compare the two options of super sets (FCC and ETSI) in the WF [1].
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	 Bonded Channel allocations (Option 1 on WF, see below) 

	ETSI channel bonding numerology
	Wi Fi channel bonding numerology
	Wi Fi channel bonding numerology
	Center Freq [MHz]
	Center EARFCN
	Start Channel Freq [MHz]
	Start EARFCN
	Stop Channel Freq [MHz]
	Stop EARFCN
	Comments ( MHz)

	0
	 
	 
	5160
	46890
	5150
	46790
	5170
	46990
	20

	1
	36
	38
	5180
	47090
	5150
	46790
	5190
	47190
	40

	2
	40
	
	5200
	47290
	5170
	46990
	5210
	47390
	40

	3
	44
	46
	5220
	47490
	5190
	47190
	5230
	47590
	40

	4
	48
	
	5240
	47690
	5210
	47390
	5250
	47790
	40

	5
	52
	54
	5260
	47890
	5230
	47590
	5270
	47990
	40

	6
	56
	
	5280
	48090
	5210
	47390
	5290
	48190
	80

	7
	60
	62
	5300
	48290
	5230
	47590
	5310
	48390
	80

	8
	64
	
	5320
	48490
	5310
	48390
	5330
	48590
	20

	9
	-
	 
	5340
	48690
	5330
	48590
	5350
	48790
	20

	-
	120 MHz GAP
	 
	5360
	48890
	5350
	48790
	5370
	48990
	20

	-
	120 MHz GAP
	 
	5380
	49090
	5370
	48990
	5390
	49190
	20

	-
	120 MHz GAP
	 
	5400
	49290
	5390
	49190
	5410
	49390
	20

	-
	120 MHz GAP
	 
	5420
	49490
	5410
	49390
	5430
	49590
	20

	-
	120 MHz GAP
	 
	5440
	49690
	5430
	49590
	5450
	49790
	20

	-
	120 MHz GAP
	 
	5460
	49890
	5450
	49790
	5470
	49990
	20

	16
	-
	 
	5480
	50090
	5470
	49990
	5490
	50190
	20

	17
	100
	102
	5500
	50290
	5490
	50190
	5510
	50390
	20

	18
	104
	
	5520
	50490
	5510
	50390
	5530
	50590
	20

	19
	108
	110
	5540
	50690
	5530
	50590
	5550
	50790
	20

	20
	112
	
	5560
	50890
	5550
	50790
	5570
	50990
	20

	21
	116
	118
	5580
	51090
	5570
	50990
	5590
	51190
	20

	22
	120
	
	5600
	51290
	5590
	51190
	5610
	51390
	20

	23
	124
	126
	5620
	51490
	5610
	51390
	5630
	51590
	20

	24
	128
	
	5640
	51690
	5630
	51590
	5650
	51790
	20

	25
	132
	134
	5660
	51890
	5650
	51790
	5670
	51990
	20

	26
	136
	
	5680
	52090
	5670
	51990
	5690
	52190
	20

	27
	140
	142
	5700
	52290
	5690
	52190
	5710
	52390
	20

	 
	144
	
	5720
	52490
	5710
	52390
	5730
	52590
	20

	U-NII-3
	149
	151
	5745
	52740
	5735
	52640
	5755
	52840
	20

	U-NII-3
	153
	
	5765
	52940
	5755
	52840
	5775
	53040
	20

	U-NII-3
	157
	159
	5785
	53140
	5775
	53040
	5795
	53240
	20

	U-NII-3
	161
	
	5805
	53340
	5795
	53240
	5815
	53440
	20

	U-NII-3
	165
	 
	5825
	53540
	5815
	53440
	5835
	53640
	20

	 
	 
	 
	5845
	53740
	5835
	53640
	5855
	53840
	20

	 
	 
	 
	5865
	53940
	5855
	53840
	5875
	54040
	20

	 
	 
	 
	5885
	54140
	5875
	54040
	5895
	54240
	20

	 
	 
	 
	5905
	54340
	5895
	54240
	5915
	54440
	20

	 
	 
	 
	5925
	54540
	5915
	54440
	5935
	54640
	20


Option 1 ( FCC case)
Option 2 (ETSI case)
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	 Bonded Channel allocations (Option 2 on WF see below)

	ETSI channel bonding numerology
	Wi Fi channel bonding numerology
	Wi Fi channel bonding numerology
	Center Freq [MHz]
	Center EARFCN
	Start Channel Freq [MHz]
	Start EARFCN
	Stop Channel Freq [MHz]
	Stop EARFCN
	Comments ( MHz)

	0
	 
	 
	5160
	46890
	5150
	46790
	5170
	46990
	20

	1
	36
	38
	5180
	47090
	5150
	46790
	5190
	47190
	40

	2
	40
	
	5200
	47290
	5170
	46990
	5210
	47390
	40

	3
	44
	46
	5220
	47490
	5190
	47190
	5230
	47590
	40

	4
	48
	
	5240
	47690
	5210
	47390
	5250
	47790
	40

	5
	52
	54
	5260
	47890
	5230
	47590
	5270
	47990
	40

	6
	56
	
	5280
	48090
	5210
	47390
	5290
	48190
	80

	7
	60
	62
	5300
	48290
	5230
	47590
	5310
	48390
	80

	8
	64
	 
	5320
	48490
	5310
	48390
	5330
	48590
	20

	9
	-
	 
	5340
	48690
	5330
	48590
	5350
	48790
	20

	-
	120 MHz GAP
	 
	5360
	48890
	5350
	48790
	5370
	48990
	20

	-
	120 MHz GAP
	 
	5380
	49090
	5370
	48990
	5390
	49190
	20

	-
	120 MHz GAP
	 
	5400
	49290
	5390
	49190
	5410
	49390
	20

	-
	120 MHz GAP
	 
	5420
	49490
	5410
	49390
	5430
	49590
	20

	-
	120 MHz GAP
	 
	5440
	49690
	5430
	49590
	5450
	49790
	20

	-
	120 MHz GAP
	 
	5460
	49890
	5450
	49790
	5470
	49990
	20

	16
	-
	 
	5480
	50090
	5470
	49990
	5490
	50190
	20

	17
	100
	102
	5500
	50290
	5490
	50190
	5510
	50390
	20

	18
	104
	
	5520
	50490
	5510
	50390
	5530
	50590
	20

	19
	108
	110
	5540
	50690
	5530
	50590
	5550
	50790
	20

	20
	112
	
	5560
	50890
	5550
	50790
	5570
	50990
	20

	21
	116
	118
	5580
	51090
	5570
	50990
	5590
	51190
	20

	22
	120
	
	5600
	51290
	5590
	51190
	5610
	51390
	20

	23
	124
	126
	5620
	51490
	5610
	51390
	5630
	51590
	20

	24
	128
	
	5640
	51690
	5630
	51590
	5650
	51790
	20

	25
	132
	134
	5660
	51890
	5650
	51790
	5670
	51990
	20

	26
	136
	
	5680
	52090
	5670
	51990
	5690
	52190
	20

	27
	140
	142
	5700
	52290
	5690
	52190
	5710
	52390
	20

	 
	144
	
	5720
	52490
	5710
	52390
	5730
	52590
	20

	U-NII-3
	149
	151
	5745
	52740
	5735
	52640
	5755
	52840
	20

	U-NII-3
	153
	
	5765
	52940
	5755
	52840
	5775
	53040
	20

	U-NII-3
	157
	159
	5785
	53140
	5775
	53040
	5795
	53240
	20

	U-NII-3
	161
	
	5805
	53340
	5795
	53240
	5815
	53440
	20

	U-NII-3
	165
	 
	5825
	53540
	5815
	53440
	5835
	53640
	20

	 
	 
	 
	5845
	53740
	5835
	53640
	5855
	53840
	20

	 
	 
	 
	5865
	53940
	5855
	53840
	5875
	54040
	20

	 
	 
	 
	5885
	54140
	5875
	54040
	5895
	54240
	20

	 
	 
	 
	5905
	54340
	5895
	54240
	5915
	54440
	20

	 
	 
	 
	5925
	54540
	5915
	54440
	5935
	54640
	20

	 
	 
	 
	5945
	54740
	5935
	54640
	5955
	54840
	20


Observation 2: Option 2 (ETSI case) does not include U-NII-3 channel sets which are used significantly in Wi-Fi in the US. 
Proposal-2:  Go forward with the super set below and include U-NII-3 channels in the Wi-Fi channel bonding super set.  .
· for sets of two Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290}, {47490, 47690}, {47890, 48090}, {48290, 48490}, {50290, 50490}, {50690, 50890}, {51090, 51290}, {51490, 51690}, {51890, 52090}, {52290, 52490}; {52740, 52940}; {53140, 53340}
· for sets of four Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690}, {47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890}, {51090, 51290, 51490, 51690}, {51890, 52090, 52290, 52490}, {52740, 52940, 53140, 53340}
· for sets of eight Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690, 47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890, 51090, 51290, 51490, 51690},{51890, 52090, 54490, 52740, 52940, 53140, 53340}
4. Channel 0 (5160MHz), 9 (5340MHz), 16 (5480MHz) of ETSI clarification
Channels 0, 9, and 16 are permitted in Europe by ETSI but they are not permitted in the US by FCC.  Hence, these frequencies shall be allowed usage by national regulation.
Proposal 3: When LAA transmissions are permitted by national regulations on carriers which are not a subset of the sets of EARFCN in proposal 2, then single carrier access procedure as defined in clause 15.1.1 and 15.1.2 of [2] or Type A multi-carrier access procedure as defined in clause 15.1.5.1 of [11] are allowed without the above EARFCN restrictions.
Conclusion

This document provided clarifications on the channel bonding options decision and clarifications on the super set of Wi-Fi channel structure.
Proposal-1: Adopt option 4 for the DL LAA multi-carrier Type B channel access. 
· Channel bonding applies for combinations with maximum frequency separation between outer most carriers less than 62 MHz from Rel-15 onwards

· Channel bonding does not apply for combinations with maximum frequency separation between outer most carriers less than 62 MHz for Rel-13 and Rel-14 DL LAA
· Channel bonding apply for combinations with maximum frequency separation between outer most carriers higher than 62 MHz from Rel-13

Observation 1: LAA transmissions shall be permitted by national regulation on carriers that are part of the national set of Wi-Fi channel bonds

Observation 2: Option 2 (ETSI case) does not include U-NII-3 channel sets which are used significantly in Wi-Fi in the US. 

Proposal-2:  Go forward with the super set below and include U-NII-3 channels in the Wi-Fi channel bonding super set.  Allow the usage of ETSI channels 0, 9, and 16 channels by national regulation.
· for sets of two Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290}, {47490, 47690}, {47890, 48090}, {48290, 48490}, {50290, 50490}, {50690, 50890}, {51090, 51290}, {51490, 51690}, {51890, 52090}, {52290, 52490}; {52740, 52940}; {53140, 53340}
· for sets of four Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690}, {47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890}, {51090, 51290, 51490, 51690}, {51890, 52090, 52290, 52490}, {52740, 52940, 53140, 53340}
· for sets of eight Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690, 47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890, 51090, 51290, 51490, 51690},{51890, 52090, 54490, 52740, 52940, 53140, 53340}
Proposal 3: When LAA transmissions are permitted by national regulations on carriers which are not a subset of the sets of EARFCN in proposal 2, then single carrier access procedure as defined in clause 15.1.1 and 15.1.2 of [2] or Type A multi-carrier access procedure as defined in clause 15.1.5.1 of [11] are allowed without the above EARFCN restrictions.
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