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1	Introduction
In RAN4 meeting #91 [1], it was agreed that the following channel bandwidths (CBW) were defined for band n46:
    Define 20MHz, 40 MHz, 80 MHz, 100MHz CBW for band n46. 
· FFS for mandatory support for 100MHZ BW. 
· FFS for the needs of 60MHz
· It’s a Common understanding in RAN4 that for type A multi-LBT sub-band access, 60MHz CBW for band n46 might not be an issue.
· FFS for the feasibility of defining 160MHz BW with 60KHZ SCS. 
· FFS for defining 10MHz CBW 




In this document, we discuss the second point listed as for further studies: the needs of 60 MHz channels, and the definition of channel bonding rules for type B multi-channel access.
2	Discussion
The 5150 – 5925 MHz range is defined as 3GPP TDD band 46 for License-assisted access (LAA) use. It was agreed in RAN4 #90 that the band 46 will be refarmed as band n46 for NR unlicensed usage.
In unlicensed bands, before occupying any channel, the node needs to evaluate if the channel is not occupied through a listen-before-talk (LBT) procedure. In 3GPP, for LTE LAA, the downlink and uplink channel access procedures are defined in [3], and were based on the procedures defined by ETSI in [2]. For NR-U, the channel access procedures are being discussed in RAN1, and are not yet finalized. However, by recent agreements, the channel access is likely to follow to some extent the procedures defined for LTE LAA and by ETSI.
ETSI defines the LBT procedure individually in bands of 20 MHz. However, equipment is allowed to transmit simultaneously in adjacent channels, resulting in channels with a Nominal Channel Bandwidth larger than 20 MHz [2]:
When equipment has simultaneous transmissions in adjacent channels, these transmissions may be considered as one signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal Channel Bandwidth where "n" is the number of adjacent channels.
For this case, both ETSI and 3GPP defined two types of channel access:
1) Type A in 3GPP, Option 1 in ETSI: the full LBT (e.g. LBT Category 4) procedure is done in each sub-band.
2) Type B in 3GPP, Option 2 in ETSI: one of the sub-bands is picked from the sub-bands set, and in this sub-band a full LBT procedure (e.g. LBT Category 4) is done. If the LBT result is positive in this sub-band, the node can transmit in the other sub-bands, after a short LBT (e.g. LBT Category 2). 
Regarding channel access Option 1, it is stated in Clause 4.2.7.3.2.3 [2]:
Option 1: Load Based Equipment may use any combination/grouping of 20 MHz Operating Channels out of the list of channels (Nominal Centre Frequencies) provided in clause 4.2.1, if it satisfies the channel access requirements (Channel Access Mechanism) for an Initiating Device as described in clause 4.2.7.3.2.6 on each such 20 MHz Operating Channel.
 ETSI allows any combination/grouping of 20 MHz sub-bands in case of Option 1 multi-channel operation, if the LBT procedure is successful in each 20 MHz sub-band.
In LTE-LAA, 3GPP has defined the following intra-band carrier aggregation configurations, in Table 5.6A.1-1 from TS 36.101:
Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	…

	CA_46C 4
	-
	20
	20
	
	
	
	40
	0

	
	
	20
	10, 20
	
	
	
	40
	1

	
	
	10, 20
	20
	
	
	
	
	

	CA_46D 4
	-
	20
	20
	20
	
	
	60
	0

	
	
	20
	20
	10, 20
	
	
	60
	1

	
	
	10, 20
	20
	20
	
	
	
	

	CA_46E 4
	-
	20
	20
	20
	20
	
	80
	0

	
	
	20
	20
	20
	10, 20
	
	80
	1



In LTE-LAA, aggregation of carriers resulting in maximum aggregated bandwidth of 40 MHz, 60 MHz and 80 MHz in band 46 were already defined.
Therefore, it is proposed to:
Define 60 MHz channel bandwidth in band n46 for Type A multi-channel access.
Regarding channel access Option 2, or Type B in 3GPP, it is stated in Clause 4.2.7.3.2.3 in [2]:
Figure 3 defines bonded 40 MHz, 80 MHz or 160 MHz channels (see also clause 4.2.1.3 for the channel number). Load Based Equipment that uses a combination/grouping of 20 MHz Operating Channels that is a subset of bonded 40 MHz, 80 MHz or 160 MHz channels, may transmit on any of the 20 MHz Operating Channels, if (…)
[image: ]
[bookmark: _Ref16682111][bookmark: _Hlk16674405]Figure 1 – Channel bonding for Option 2 channel access (Figure 3 from [2]).
ETSI does not explicitly define a 60 MHz bonded channel for Option 2 channel access. However, the definition allows for 60 MHz transmissions that are subset of bonded 80 MHz, for example.
In Option 2 channel access, ETSI allows for transmission in any subset of bonded channels, if the LBT procedure is successful in each 20 MHz sub-band.
Figure 2 shows an example of 60 MHz channels in the 5GHz band. In this example, the 60 MHz channels are either:
· A subset of an 80 MHz bonded channel
· Formed by a 40 MHz bonded channel, and a 20 MHz channel that is not a subset of any other bonded channel (for example, channels 0 and 9 in Figure 1).
Define 60 MHz channels for Type B multi-channel access in band n46, ensuring that a 60 MHz channel is not defined across two 80 MHz bonded channels.
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[bookmark: _Ref16682157]Figure 2 – Possible positions for 60 MHz channels for Type B multi-channel access in band n46


3	Conclusion

In this document, we discuss the needs of 60 MHz channels for NR-U band n46, and the definition of channel bonding rules for type B multi-channel access. We have made following observations and proposals:

1. ETSI allows any combination/grouping of 20 MHz sub-bands in case of Option 1 multi-channel operation, if the LBT procedure is successful in each 20 MHz sub-band.
In LTE-LAA, aggregation of carriers resulting in maximum aggregated bandwidth of 40 MHz, 60 MHz and 80 MHz in band 46 were already defined.
In Option 2 channel access, ETSI allows for transmission in any subset of bonded channels, if the LBT procedure is successful in each 20 MHz sub-band.
1. Define 60 MHz channel bandwidth in band n46 for Type A multi-channel access.
Define 60 MHz channels for Type B multi-channel access in band n46, ensuring that a 60 MHz channel is not defined across two 80 MHz bonded channels.
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