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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#101-bis-e, some agreements were reached on channelization. In this contribution, we continue to discuss the two remaining issues on system parameters, namely channelization and optionality of CBWs. 
2. Channelization
On channelization, several options were discussed, and an agreement was reached, as captured in the WF [2]:
Agreement: Consider the different channelization for licensed band(s) and unlicensed band(s)
· Fixed sync raster for unlicensed bands
· Fixed scheme should not be constrained by IEEE channel raster
· Send LS to RAN1 to make sure that RAN1 accommodates the solution already now for both fixed and floating sync raster.
· For the contiguous carrier aggregation, the channel spacing of adjacent channels should be multiple of the larger SCS, i.e., 960KHz, used by two channels/CCs
· Floating sync raster for licensed bands
· Stick to the agreement last meeting for 3 x 17.28MHz as the minimum granularity.
· Refer to gap between adjacent GSCN values is not smaller than 3 x 17.28MHz
· FFS: Unlicensed bands tries to use the sub-set of sync raster for licensed bands

Now that fixed sync raster was agreed for unlicensed band, we share more detailed design for unlicensed band below, referring to the previous proposals from [3][4] as a starting point.
100MHz channel placement
100MHz is specified for 120kHz SCS only. From the RAN4 agreement on CA below, there seems to be no need to consider the CA between 100MHz and any of other channels like 400MHz or 800MHz. 
Agreement: Use the following as the starting point for further discussions
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz.
As such, we need to place 100MHz such that the channel spacing of adjacent 100MHz channels should be multiple of 120kHz. This makes the min. channel spacing of 100.08MHz. Over band n263 (57-71GHz), there are a total of 139 such channels. Let’s denote it as Option 1.  
Meanwhile, as proposed in [3], there are 138 channels over band n263, and the channel spacing of two adjacent channels is 100.8MHz. This placement is denoted as Option 2. 
For both options, the unoccupied spectrum can be split in half and placed at both ends of the band serving as guard band. 
While Option 1 leads to one more channel than Option 2, the benefit of Option 2 is the channel spacing is a multiple of 960kHz so it can better support CA of different CBWs and different SCSs when larger CBWs are formed by aggregating consecutive 100MHz channels. Since there is only one channel difference, we prefer Option 2. 
400/800/1600/2000MHz channel placement
Once the 100MHz channel placements are determined, 400MHz channel can be formed by aggregating four consecutive 100MHz channels, and 800MHz/1600MHz/2000MHz channel can be formed by aggregating two/four/five 400MHz channels. 
Proposal 1: Use 100MHz with 100.8MHz channel spacing as the building block for larger CBWs. As a result, it can ensure the channel spacing of adjacent channels is multiples of 960kHz for contiguous CA of any two 400/800/1600/2000MHz CBW. 
As to how to form the large channels, there are two options:
Option 1: Start from the very beginning of the 100MHz channel placement. Namely, the first four 100MHz channels form the first 400MHz channel, and the next four 100MHz channels form the second 400MHz channel, and so forth until the end of using all remining 100MHz channels. Similar, 800MHz channels can be formed by grouping every two 400MHz channels. And the same can be repeated for 1600MHz and 2000MHz channels. Note this option considers no alignment with IEEE channels or any other regional spectrum allocation situations.
Option 2: A more selective approach as proposed in [3], which is aimed to consider several factors including the alignment with IEEE channels, maximization of the number of used channels, and the consideration of possible regional spectrum allocations. We prefer Option 2.
Proposal 2: The channel placement proposal in [3] can be used as the baseline. 
Coexistence with IEEE channels
While we understand there are views opposing alignment with IEEE 802.11ad/ay channels and the agreement reached at the last meeting is “Fixed scheme should not be constrained by IEEE channel raster.” However, after further thinking we believe the pros greatly outweigh the cons. As we understand, interference is mutual, an NR channel overlapping with two IEEE channels causes interference to two IEEE channels, and conversely, two IEEE channels inference with the NR channel. The downside is the loss of spectrum usage; however, with such a wide band, there is plenty of spectrum. For instance, with alignment, there are still at least two 2000MHz channels available in each region. 
Proposal 3: It is preferred to seek some degree of alignment with IEEE 802.11ad/ay channels when deciding the NR channel placement. 
If the above proposals are acceptable, the exact channel raster and sync raster for band n263 can be down-selected from the set of raster points in [3], although we recognize there are possibly different starting position of the set of 100MHz channels.
Unlicensed bands to use the sub-set of sync raster for licensed bands
As a UE always search the channels band by band when it powers on, we see no clear benefit of letting unlicensed bands use the subset of sync raster of licensed bands. Therefore, there is no need to further consider it as a design target. 
Observation 1: no clear benefit of letting unlicensed bands use the subset of sync raster of licensed bands.  
3. Optionality of CBWs
For FR2-2, the following CBWs are agreed for each SCS:
· 120 kHz: 100 MHz, 400 MHz
· 480 kHz: 400 MHz, 800 MHz, 1600 MHz
· 960 kHz: 400 MHz, 800 MHz, 1600 MHz, 2000 MHz
And what is not yet agreed upon is the optionality of CBWs, i.e., which is mandatory or optional for a UE to support if the UE support a particular SCS.
While there are views expressed in previous meetings that if a UE supports an SCS, it should support all the associated CBWs for the SCS. In addition, if a UE does not want to support those large CBWs that have not been defined in FR2-1, namely 800/1600/2000MHz, the UE always has the choice of not supporting 480kHz or 960kHz SCS, since the support of 480kHz/960kHz SCS is optional as agreed at the early stage of the WI. 
We however have a different view. First, it would be useful to review the implementation challenges for UEs, especially smartphones, to support very wide CBWs.
· As frequency increases, the performance of RF components degrades. For example, it is observed that for PAs working in this band, both power efficiency and RF saturated output power capability decrease with increasing frequency. To boost the UE min. peak EIRP power to a sufficient level to ensure reasonable coverage, more RF chains and antenna elements need to be implemented. For instance, RAN4 agreed to increase the baseline assumption of antenna elements from 4 to 8 in 60GHz. This increase would directly translate into increased power consumption and RF circuitry area. Furthermore, with increased RF chains, power gain due to beamforming will be harder to control, especially over a large channel bandwidth. On the other hand, even with such an increase in RF chains, the resulting power is going to be lower than that for the FR2-1 bands. With lower TX power, usually narrower CBWs leads to better coverage/performance than wider CBWs because of increased PSD and SNR at the receiver. And it is well known that coverage is going to be very limited for 60GHz. 
· To guarantee TX linearity, usually DPD (digital pre-distortion) is used. As the signal bandwidth increases, DPD performance becomes more challenging to achieve. 
· Wider channels would also directly increase the sampling rate of ADC/DAC. Doubling in CBW means doubling sampling rate, which as a rule of thumb would mean doubling in power consumption. Also, working in the unlicensed environment is susceptible to interferences from other radio. If DAC resolutions needs to be improved by increasing ENOB to deal with interference, it would lead to increased power consumption too.
· On the baseband side, wider channels lead to increase data throughput, which means encoding/decoding capability per CC needs to scale up as well, increasing both complexity and power consumption and putting more stringent requirements on timing and control. 
Second, it is necessary to revisit what UE capability is for. In our understanding, UE capability is a construct that is used to provide the needed flexibility for UE to decide whether to implement a feature at a certain time taking into account implementation challenges, technology maturity for mass production, and market demands. It is noted that essential features required for operation should and will always be mandated.  
For 60GHz, there are different types of UEs, e.g., smartphone and CPE/FWA. Because they may have different power and form factor constraints, they would have different RF/BB capabilities. Furthermore, as the deployment scenarios of 60GHz remains murky, it is unclear if the usage is centered around mobile access or fixed access. Therefore, a one-size-fits-all approach to deciding which CBW should be supported without discerning their capabilities is unreasonable. Instead, it is more reasonable to leave the support of wider CBWs to UE implementation, so different types of UEs may have the flexibility of deciding which CBW to support.
Therefore, we have the following proposal on the optionality of CBW.
Proposal 4: The optionality of CBW is agreed as follows: 
· 120 kHz: mandatory (100 MHz) , optional (400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz, 2000 MHz)
4. CA scope
During the RAN4 #101bis meeting the discussion related to whether requirements for CA within FR2-2 are part of the Rel-17 band n263 requirements resulted in the following agreements:
	Agreement: Use the following as the starting point for further discussions
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz.
Agreement: When FR2-2 bands and band combinations involving FR2-2 are introduced, existing tables and table formatting should be re-used as much as possible.
Agreement: CA/DC combinations with FR2-2 and with an anchor in FR1 can be added directly by draft CR’s just like it is done for CA/DC FR2-1 combinations with an anchor in FR1.
· In principle, work on the requirements for single band before working on the CRs for FR1+FR2-2 DC/CA.



We draw attention to the agreed principle on the requirements for single band before working on CA-related CRs within FR2-2. Apart from the agreements on CA configurations within FR2-2 (above), RAN4 has not even yet agreed MPR and REFSENS for CA configurations within FR2-2, as well as all other CA-related requirements. Our understanding is that until these generic CA requirements are defined, the CA band combination within band n263 cannot be added to Rel-17. Considering that RAN4 #102 is the last meeting of Rel-17 Core work scope, it is proposed to deprioritize the CA related work.
Proposal 5: RAN4 deprioritize the work related to CA within band n263 in Rel-17.
5. Conclusion
In this contribution, we discussed the remaining issues on system parameters. Specifically, we have the following observation and proposals:
Proposal 1: Use 100MHz with 100.8MHz channel spacing as the building block for larger CBWs. As a result, it can ensure the channel spacing of adjacent channels is multiples of 960kHz for contiguous CA of any two 400/800/1600/2000MHz CBW. 
Proposal 2: The channel placement proposal in [3] can be used as the baseline. 
Proposal 3: It is preferred to seek some degree of alignment with IEEE 802.11ad/ay channels when deciding the NR channel placement. 
Observation 1: no clear benefit of letting unlicensed bands use the subset of sync raster of licensed bands.  
Proposal 4: The optionality of CBW is agreed as follows: 
· 120 kHz: mandatory (100 MHz) , optional (400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz, 2000 MHz)
Proposal 5: RAN4 deprioritize the work related to CA within band n263 in Rel-17.
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