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1	Introduction
In RAN4 meeting #92 [1], the following was agreed:=> It is agreed to introduce 60MHz channel bandwidth for type A 
Companies will further discuss the channel bandwidth considering the restriction of Type B channel access scheme.



Additionally, the Way Forward in [2] stated the following: · Scenario : co-existing with wifi, LAA
· Down selection principle for single carrier operation: 
· Down selection Nref is Based on R15 NR channel raster of 15kHz granularity (Table 5.4.2.1-1 in 38.104 for frequency range 3000MHz – 24250 MHz)
· For 20 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) as close as to the WIFI nominal center frequency. 
· For 40 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the WIFI 40MHz nominal center frequency. Two more center frequency on 5835MHz and 5875MHz  is added.
· For 80 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the WIFI 80MHz nominal center frequency. One more center frequency on 5855MHz is added.
· For 10 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the center frequency of 5730 MHz and 5830 MHz, 10 MHz channel bandwidth shall only apply in certain regions where the absence of non 3GPP technologies can be guaranteed on a long term basis in this version of specification.
· For 60 MHz BW: FFS
· For 100 MHz BW: FFS
· CA shall be supported, FFS on other CA scenario to define new raster points. Companies are encouraged to bring Tdoc to suggest CA scenario at next meeting.
· Other aspect related to channel raster not excluded.



In this document, we discuss the channel raster down selection principle for 60 MHz channels in band n46.
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 [4], and were based on the procedures defined by ETSI in [3]. 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 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 (…)
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[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.
Considering channel raster down selection principles agreed in RAN4 #92, channels with CBW equals to 20 MHz, 40 MHz and 80 MHz will be defined as close as to the WiFi corresponding nominal center frequency as possible. 
The channel raster down selection principle for channels with 20 MHz, 40 MHz and 80 MHz bandwidth agreed in RAN4 #92[2] consider channel alignment between the channels in band n46 and WiFi.

The topic of channel bonding in Type B multi-channel access was also discussed in 3GPP before, in the context of eLAA. In [5], EARFCN restrictions were defined, depending on the maximum frequency separation between the center frequency of any two of the carriers on which LAA transmissions are performed > 62 MHz. Then on a configured set of carriers with carrier frequencies that are a subset of any of the defined sets of EARFCN, downlink transmissions in accordance with Type B multi-carrier access procedure as defined in 4.1.6.2 of TS 37.213 are described in [5] as sets of two or four SCells. However, if the maximum frequency separation between the center frequencies of any two of the carriers on which LAA transmissions are performed is ≤ 62 MHz, then the Type B multi-carrier access procedure as defined in 4.1.6.2 of TS 37.213 is allowed without any of the EARFCN restrictions.

LTE-LAA did not have any restrictions on the channel raster for 60 MHz channels. 60 MHz channels could be defined as a combination of any contiguous set of 20 MHz carriers.
Considering the previous observations, there are two options to be discussed in RAN4.
1) RAN 4 to define no restrictions to 60 MHz channel raster. In this case, the down selection principle would be: 
a. For 60 MHz BW: Select NREF with its corresponding FR frequency (FREF), as close as to the nominal center frequency of any combination of a set of three contiguous 20 MHz channels.
2) RAN4 to follow the channel raster down selection principle agreed in RAN4 #92 for channels with BW equals to: 20 MHz, 40 MHz and 80 MHz.
a. For 60 MHz BW: Select NREF with its corresponding FR frequency (FREF), ensuring that a 60 MHz channel is not defined across two 80 MHz bonded channels. An example of this case is given in Figure 2. 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).
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[bookmark: _Ref16682157]Figure 2 – Possible positions for 60 MHz channels for option 2.
1. RAN4 to agree on one of the following channel raster down selection principle for Type B access to 60 MHz channels in band n46:
0. For 60 MHz BW: Select NREF with its corresponding FR frequency (FREF), as close as to the nominal center frequency of any combination of a set of three contiguous 20 MHz channels.
0. For 60 MHz BW: Select NREF with its corresponding FR frequency (FREF), ensuring that a 60 MHz channel is not defined across two 80 MHz bonded channels. An example of this case is given in Figure 2. 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.

3	Conclusion
In this document, we discussed the channel raster down selection principle for 60 MHz channels in band n46 for NR-U. We have made following observations and proposal: 
1. 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. The channel raster down selection principle for channels with 20 MHz, 40 MHz and 80 MHz bandwidth agreed in RAN4 #92[2] consider channel alignment between the channels in band n46 and WiFi.
1. LTE-LAA did not have any restrictions on the channel raster for 60 MHz channels. 60 MHz channels could be defined as a combination of any contiguous set of 20 MHz carriers.
1. RAN4 to agree on one of the following channel raster down selection principle for Type B access to 60 MHz channels in band n46:
1. For 60 MHz BW: Select NREF with its corresponding FR frequency (FREF), as close as to the nominal center frequency of any combination of a set of three contiguous 20 MHz channels.
1. For 60 MHz BW: Select NREF with its corresponding FR frequency (FREF), ensuring that a 60 MHz channel is not defined across two 80 MHz bonded channels. An example of this case is given in Figure 2. 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.
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