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1. Introduction
RAN4 work on the WI “Extending current NR operation to 71GHz” has started. In particular, the following RAN4 impact is identified in the WID [1]:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
For a new band or bands in this range, RAN4 is expected to discuss and decide on several system parameters including channel bandwidth (CBW) for each supported SCS, the spectrum utilization (SU) of each CBW, i.e., the maximum transmission bandwidth configuration of each CBW, channel raster, and sync raster, etc.  
In RAN#92-e, further updates were made to the WID. As a result, the following SSB SCS is supported in the WI:
· In addition to 120kHz, 480 kHz SSB is supported for initial access.
· Specify 480kHz and 960kHz SCS for SSB for cases other than initial access.
In RAN4 meeting#100-e, discussions on system parameters continued, especially on channelization. In this contribution, we continue to discuss channelization. 
2. Channelization
On channelization, several options were discussed and an agreement was reached, as captured in the WF [2]:
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We provide our views on both Option 1C and Option 1D.
Option 1C
As discussed, there are two issues.
· While we agree more flexibility should be given to operators in deployments for licensed band, because operators may obtain different frequency blocks, it seems such flexibility is not warranted for unlicensed band. Therefore, floating channelization for unlicensed band is not justified. In addition, it will increase UE cell search time.
· We still think alignment with IEEE 802.11ad/ay channels is beneficial for fair coexistence.

Observation 1: Floating channelization for unlicensed band is not warranted, as it increases UE cell search time and does not align with IEEE 802.11ad/ay channels. 

Option 1D
Option 1D [3] considers both the benefits of Alt. A such as more channels can be used (i.e., higher spectrum utilization), and the benefits of Alt. B such as better coexistence with IEEE 802.11ad/ay channels. In terms of implementation in the specification, it is assumed that for both Alt. A and Alt. B, two sets of channel and sync. rasters are to be specified, respectively. In addition, as there is no mention of its applicability to either licensed band or unlicensed band or both, it is not clear how it will work in the field, especially with respect to the unlicensed band. As we understand, the alignment with IEEE channels is to avoid the case where an NR channel overlaps with two IEEE channels and cause unnecessarily high LBT failures for IEEE channels, especially when omni-directional sensing is used. By aligning with IEEE channels, NR will have fixed channels and thus the alignment within NR, i.e., between two NR channels, will be ensured as well. However, if operators have the freedom to choose either Alt. A or Alt. B for deployment in unlicensed bands, even in the absence of IEEE deployments, NR channels are not aligned and as a result, LBT failures will take place just as if in the case of one NR channel overlapping with two IEEE channels. 
Observation 2: It is unclear how option 1D would work for unlicensed band if operators have the freedom to choose either Alt. A or Alt. B for deployments.  
As such, our proposal on the channelization is provided below [4]. 
Licensed band (66 - 71GHz):
For licensed band, channel placement should be flexible to allow different deployment options. Currently in 38.101-2, a global channel raster is specified for frequency range 24.25-100GHz that covers this licensed band. This means the work on channel raster design is to decide how to down-select from the existing raster points based on the supported SCS and CBW options. 
As we know, the supported SCS is 120/480/960kHz. Therefore, instead of specifying ∆FRaster of both 60kHz and 120kHz in existing FR2 bands, we can consider ∆FRaster of 120kHz only for this new band as the minimum SCS is 120kHz.
For sync. raster, we can reuse the current NR floating raster design for both SSB SCS 120kHz and 480kHz that are supported for initial access. To reduce the sync raster points for faster cell search, we should also aim to support a nested raster design, i.e., the raster spacing for 480kHz is integer multiples of that for 120kHz.
Unlicensed band (57 - 71GHz):
To align with IEEE 802.11ad/ay channels of 2160MHz and avoid one NR channel overlapping with two IEEE channels, we can consider the following NR channelization in Fig. 1.
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Figure 1: NR channelization within an IEEE 802.11 ad/ay channel
Note the following points about Fig. 1: 
1. NR channel starts from the lower edge of an IEEE channel, occupying a maximum of 2100MHz bandwidth, leaving the remaining 60MHz spectrum next to the upper edge unused.
2. For a particular CBW, e.g. 800MHz, only two such channels can be placed. The remaining 500MHz spectrum can support channels such as 100/200/400MHz.
3. It is assumed that the CBW options are 100/200/400/800/1600/2000MHz. If there is any other intermediate CBW, they can be placed in a similar manner.
4. Only CBW is listed without a mention of SCS. However, it is recognized that for a particular SCS, not all CBWs are supported.

As the six IEEE channels occupy the spectrum from 57.24-70.2GHz, there are 240MHz spectrum unoccupied at the lower edge and 800MHz at the upper edge in the unlicensed band (57 – 71GHz), where 100/200/400/800MHz NR channels can be placed in order to utilize the spectrum. 
Once channelization is agreed upon, detailed channel raster and sync raster can be decided. 
Proposal 1: For licensed band, there is no need to align with IEEE 802.11ad/ay channels in order to allow channel placement flexibility. 
Proposal 2: For unlicensed band, align with IEEE 802.11ad/ay channels and avoid one NR channel overlapping with two IEEE 802.11ad/ay channels. A possible NR channelization shown in Fig. 1 can be used as a starting point for further discussion.

Channel raster grid
There was discussion on using 960kHz instead of 120kHz for channel raster grid, since 960 kHz is the LCM of 120 kHz, 480 kHz, and 960 kHz. In the CA example cited at the meeting, CA of 200 MHz CC with 120 kHz SCS and 400 MHz CC with 480 kHz SCS, in case of 120 kHz raster grid, there is no guarantee that the two CCs can be processed with a single FFT, which may increase implementation complexity. This is true, however, since UE support of CA with mixed numerology is optional in R15, it is not clear if intra-band CA with mixed numerology is a typical deployment case for operators. Meanwhile, it can be argued that operators may deploy multiple channels with different SCS to support different scenarios, and CA with mixed numerology can be configured for those UEs that do support it. As such, further inputs, especially ones from operators, are needed to conclude it. 
Proposal 3: Further inputs, especially ones from operators, are needed to decide if channel raster grid is based on 960kHz SCS.
3. Conclusion
In this contribution, we continued the discussions on channelization. Specifically, we have the following proposals:
Proposal 1: For licensed band, there is no need to align with IEEE 802.11ad/ay channels in order to allow channel placement flexibility. 
Proposal 2: For unlicensed band, align with IEEE 802.11ad/ay channels and avoid one NR channel overlapping with two IEEE 802.11ad/ay channels. A possible NR channelization shown in Fig. 1 can be used as a starting point for further discussion.
Proposal 3: Further inputs, especially ones from operators, are needed to decide if channel raster grid is based on 960kHz SCS.
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The latest email discussion summary is captured below:
e Option 1: Harmonize channelization between licensed and unlicensed bands
o Option 1A: Align with IEEE 802.11ad/ay with fixed channelization
o Option 1B: No IEEE 802.11ad/ay alignment with fixed channelization (vivo, MTK)
o Option 1C: No IEEE 802.11ad/ay alignment and floating channelization (Nokia, Ericsson, ZTE, Xiaomi, OPPO, CMCC, Huawei)
o Option 1D: Hybrid between IEEE and no IEEE alignment with fixed channelization depending on max spectrum utilization and better coexistence (Intel,
Charter, CATT, Sony, MTK, QCOM)
o Option 1E: Fixed channelization with proper channel raster granularity to consider the co-existence with IEEE 802.11ad/ay alignment if needed. (CATT, Sony)
e Option 2: Separate channelization
o For Licensed:
= Option 2A: No IEEE 802.11ad/ay alighment (Apple)
o For Unlicensed:
= Option 2B: Align with IEEE 802.11ad/ay (Apple, Sony)
R4-2113159 seems a good compromise among the goals. Channelization and SSB raster are tightly related. From moderating the discussion perspective, however, the

moderator would like to separate the discussion as much as possible so that the discussion can be more manageable. The moderator would like to check if the group can
compromise with the Option 1D?
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