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Background
The channelization of licensed and un-licensed bands and their harmonization has been discussed in the last meeting and a WF has been agreed as [1]. In this paper, we would like to give further clarification on the channelization of license and un-licensed band based on the regulation requirement as well as the use case scenarios.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
The channelization of licensed and un-licensed bands have been discussed as well as the harmonization of these two methods and it has been proposed to further discuss as captured in WF [1]. Based on the GTW discussion, whether to introduce a fixed channelization or using the floating raster as NR system are the most competitive discussions. The LBT issue is also raised during the meeting as for un-licensed spectrum, fixed channelization as well as LBT should be considered. If we look into the regulation requirements, currently the ETSI EN 303 753 is a representative EU regulation while FCC prat 15.255 is the US federal regulations. To further check these regulations, it can be observed that for EN 303 753, a specific spectrum sharing mechanism chapter has been specified and captured as below in the draft EN 303 753 [2]:
[image: ]
It clearly stated that “spectrum sharing mechanism are intended to facilitate sharing between the various technology and applications in the frequency band” as well as “All the equipment within the scope of the present document shall fulfil the spectrum sharing mechanism”. The beamforming mechanism is defined then in the following chapter of the ETSI standard. It is assumed that with large enough beamforming gain and narrow enough beam width, the interference caused by side lobe is very small the system can itself tolerate the interference. LBT is not mentioned in this chapter so we assume that LBT mechanism is not required by regulation. 
Observation 1: Spectrum sharing mechanism is defined in EU regulation as beamforming instead of LBT mechanism.
However, even the LBT mechanism is not required as regulation requirement, IEEE 802.11 DMG [2] as directional multi-gigabit technology still defines the Contention based Access Period (CBAP). In this case, even though the regulation do not require LBT mechanism, a similar approach and corresponding channelization comparing to IEEE 802.11ad will be more acceptable to the unlicensed spectrum. 
Observation 2: Contention based Access Period is used in IEEE 802.11ad technology.
According to the latest 802.11 standard, the operating classes in different countries are captured as below:
Table 1 802.11 Operating class
	Region
	Operating class
	Global operating class
	Channel starting frequency(GHz)
	Channel spacing (MHz)
	Channel set

	US
	34
	180
	56.16
	2160
	1,2,3,4,5,6

	EU
	18
	180
	56.16
	2160
	1,2,3,4

	Japan
	59
	180
	56.16
	2160
	1,2,3,4

	China
	10
	181
	56.16
	2160
	2,3

	
	11
	182
	56.7
	1080
	35,36,37,38


In most of the region, the channel starting frequency are from 56.16 GHz with 2.16GHz as channel spacing and couple of 2.16GHz channels will apply while especially for China, the 1.08GHz channel spacing is also introduced. For unlicensed spectrum, at least from China, sub-channel spacing as 1.08GHz which is 1/2 of the 2.16GHz is already defined and hence the other sub-channelization of 2.16GHz channels should be also feasible. 
Observation 3: Sub-channelization as 1.08GHz is already defined by IEEE.
Proposal 1: To better co-exist with IEEE 802.11ad, it is proposed to support sub-channelization for 2.16 GHz channels to facilitate smooth coexistence for narrowband operation in unlicensed spectrum.
For licensed spectrum, as from observation 1 that no LBT mechanism is defined in current regulation, we believe there is no restriction from regulation side for the channelization. To define the licensed band channelization, two possible way forward are provided as:
1, Define the floating raster channelization as NR.
2, Define fixed channelization and the unlicensed channels can be the sub-set of licensed channels.
For method 1, reusing the NR design provides great flexibility of the spectrum usage. However, as computed with max 960kHz SCS, the initial access will cost a long time. This need to be considered with usage scenario when we consider the channel design. Firstly we have agreed the 120 kHz SCS as well as 100MHz minimum channel bandwidth during the last meeting. So different from the IEEE 802.11 with 2.16GHz single carrier use cases, it is still believed that within the 3GPP group, we are still trying to use the 57—71GHz spectrum with more flexible use cases. From this perspective, we believe the NR channelization method match the concern when we are defining the minimum SCS as well as min channel bandwidth.
Observation 4: Min SCS as 120 kHz and min channel bandwidth as 100MHz which is the same as FR2 hence more flexible spectrum usage is assumed.
Proposal 2: To define NR floating raster for licensed spectrum.
Conclusions
In this contribution, we give discussion on the chennelization and the observations are shown as below：
Observation 1: Spectrum sharing mechanism is defined in EU regulation as beamforming instead of LBT mechanism.
Observation 2: Contention based Access Period is used in IEEE 802.11ad technology.
Observation 3: Sub-channelization as 1.08GHz is already defined by IEEE.
Proposal 1: To better co-exist with IEEE 802.11ad, it is proposed to support sub-channelization for 2.16 GHz channels to facilitate smooth coexistence for narrowband operation in unlicensed spectrum.
Observation 4: Min SCS as 120 kHz and min channel bandwidth as 100MHz which is the same as FR2 hence more flexible spectrum usage is assumed.
Proposal 2: To define NR floating raster for licensed spectrum.
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«4.25 Spectrum sharing mechanisms«
4250 General«

Spectrum sharing mechanisms are intended to facilitate sharing between the various technologies and applications in the
frequency band. All the equipment within the scope of the present document shall fulfil [one or a combination of] the
spectrum sharing mechanisms defined in the following sections.

In the following, a device that initiates a sequence of one or more transmissions is denoted as the Initiating Device
Otherwise, the device is denoted as a Responding Device. Equipment may be an Initiating Device, a Responding
Device, or both.

4251 Beamforming«
.4.251.1 Definition«

Beamforming reduces the interference caused to other devices and facilitates spectrum sharing by directing the radiated
energy towards the intended spatial direction.

.4.251.2 Limit.

Initiating Device shall have the combined maximum gain for the antenna assembly G and beamforming Y of at least

[x1] dBi,«

Responding Device shall have the combined maximum gain for the antenna assembly G and beamforming Y of at least
[x2]dBi,

[The total duration of the Responding Device’s transmissions shall be less than [t1] ps within an observation period of
[t2] ms, If a Responding Device is capable of combined gain for the antenna assembly G and beamforming Y of at least
[x1] dBi, then it is not constrained by the duration limit ]
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