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1. Introduction
Starting from this meeting, the WI is being discussed in RAN4. 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 a number of 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, sync raster, etc.  
In addition, there is an LS from RAN1 on CBW [2].
In this contribution, we provide our views in an effort to continue the discussions in the WI phase in RAN4.
2. CBW
2.1 Max. and min. CBW
In the WID [1], there is a note:
Note 3: The maximum FFT size required to operate the system in 52.6GHz-71GHz frequency is 4096, and the maximum of RBs per carrier is 275 RBs.
Separately, the statement in the above note was also agreed on in RAN4 during the discussion of the SI. As such, the following discussion is based on this assumption. For example, for SCS of 120kHz, 480kHz, and 960kHz, the max. CBW will be 400MHz, 1600MHz, and 3200MHz, respectively, considering the same spectrum utilization of 99% as in R15 NR.
As for min. CBW, usually it depends on operators’ spectrum holdings, i.e. the min. size of spectrum blocks. In addition, the other factor to consider is the SSB SCS, meaning ideally the min. CBW should be wide enough to contain the SSB size of 20 PRBs. Also, it is recognized that the larger the min. CBW, the larger the frequency separation between the two adjacent sync raster points, meaning shorter cell search time. 
During the SI phase, the RAN4 agreement regarding CBW was captured in the agreed TP [3]. 
The following are minimum and maximum channel bandwidths for different numerologies as described in Table 4.2.7-1. The values in Table 4.2.7-1 are considered for both licensed and unlicensed conditions.  
Table 4.2.7-1: Minimum and maximum channel bandwidths for supported numerologies
	Subcarrier spacing [kHz]
	Minimum bandwidths [MHz] 
	Maximum bandwidths [MHz] 

	120
	50, 400 (Note)
	400 

	480
	200 
	1600

	960
	400, 2160 (Note)
	1600, 2000, 2160, 3200 (Note)

	Note: for the cases where multiple values are listed as candidates, there is no direct linking among min and max values in this table. 



In the meantime, RAN1 made some agreement as conveyed to RAN4 in the LS [2].
RAN1 would like to inform RAN4 about RAN1’s agreement on the maximum channel bandwidth for NR operation in 52.6 GHz to 71 GHz.
· The maximum channel bandwidth for 120 kHz SCS is 400 MHz
· The maximum channel bandwidth for 480 kHz SCS is 1600 MHz
· The maximum channel bandwidth for 960 kHz SCS is one of the following options
· 2000 MHz
· 2160 MHz
…
RAN1 has also discussed and identified at least the following options of the minimum channel bandwidth for NR operation in 52.6 GHz to 71 GHz.
· for 120 kHz SCS
· Option 1-1: 100 MHz
· Option 1-2: 200 MHz
· Option 1-3: 400 MHz
· for 480 kHz SCS
· Option 2-1: 200 MHz
· Option 2-2: 400 MHz
· for 960 kHz SCS
· Option 3-1: 400 MHz
· Option 3-2: 800 MHz
· Option 3-3: same value as the maximum channel bandwidth for 960 kHz SCS
As can be seen, there is quite a big common agreement between RAN4 and RAN1. In the following, we share our views where further agreement is needed. In particular, we believe it is beneficial to consider if the same CBW should be specified for both licensed and unlicensed operations.
120kHz SCS:
Since 50MHz is already supported in NR since R15, it is reasonable to consider having it for this new band also as there is no additional implementation efforts required. At the same time, it is still worthwhile to look at the licensed spectrum block sizes. If the block size is larger than 50MHz, the min. CBW can be specified as 100MHz or larger. In addition, in our understanding, RAN1 initially considered 50MHz as min. CBW, but eventually dropped it because a small CBW will lead to denser sync raster points and increase UE cell search time and/or implementation complexities in the presence of multiple SSB SCS hypotheses. Therefore, it is preferred to adopt 100MHz as the min. CBW.
The max. CBW is 400MHz.
480kHz SCS:
The RAN4 agreement of min. CBW of 200MHz and max. CBW of 1600 is reasonable and can be confirmed.
960kHz SCS:
While 3200MHz is the largest CBW that corresponds to 275RBs, from both BS/UE implementation perspectives, the increased complexity associated with processing timeline and ADC/DAC sampling rate is a bit high. In addition, it is larger than the IEEE 802.11ad/ay channelization of 2160MHz. Therefore, it should not be specified.
Between 2000MHz and 2160MHz, there are two possible options:
1. If the same max. CBW is specify for both licensed and unlicensed operation, 2000MHz is preferred as it can be perfectly supported by CA modes too, say 1600MHz + 400MHz, or 1200MHz + 800MHz, assuming some intermediate CBWs between min. and max. CBWs are most likely to be 800MHz, 1200MHz, or 1600MHz. Having the same max. bandwidth will also help UE reduce implementation complexity, since most UEs may choose to support both licensed and unlicensed operations.
2. If it is possible to specify different max. CBW for licensed and unlicensed operation, especially to have 2160MHz to have a perfect alignment with 802.11ad/ay channelization, 2000MHz can be the one for licensed operation and 2160MHz can the one for unlicensed operations.
As for the min. CBW, we believe 400MHz is a good choice, especially from UE’s implementation perspective. For unlicensed operation, it can be argued that 2160MHz is an option to align with 802.11ad/ay channelization, but to support different UE capabilities, it seems a bit stretched.
Optionality of max. CBW:
As in R15 and R16, 400MHz CBW is optionally supported by UE for FR2 to accommodate different UE implementation choices. We believe the same consideration should apply for this band. 
More specifically, we can have the following max. CBW optional:
120kHz: 400MHz
480kHz: 1600MHz
960kHz: 2000MHz and/or 2160MHz 
Note we understand that the support of 480kHz and 960kHz SCS is optional to UE. However, when UE chooses to support 480kHz or 960kHz, the option of not having to support max. CBW is still very much preferred in order to allow implementation flexibility and fast time to market. 
Proposal 1: The following max./min. CBW are proposed:
	Subcarrier spacing [kHz]
	Min. CBW [MHz] 
	Max. CBW [MHz] 

	120
	100
	400 

	480
	200 
	1600

	960
	400
	2000 (if there is one max. CBW specified for both licensed and unlicensed operation) or
2000 (for licensed operation) and 2160 (for unlicensed operation) 



Proposal 2: it is proposed that UE support of the following max. CBW for each SCS is optional:
120kHz: 400MHz
480kHz: 1600MHz
960kHz: 2000MHz and/or 2160MHz 

2.2 Spectrum utilization (SU)
To decide the SU, we usually look at the following aspects:
1. Large SCS usually requires large GB to meet the emission requirements as out-of-band emission degrades more slowly, compared to the smaller SCS. This is the case in 50MHz when comparing 60kHz and 120kHz SCS in secion 5.3.2 in 38.101-2. Note that When in RAN4 NR BS and UE specifications, SU is specified as maximum transmission bandwidth configuration.
2. What are the suitable ACLR/OOBE and ACS/blocking requirements from the coexistence study point of view. It is a bit unclear if such study needs to be carried out. From the study carried out during NR SI, it can be seen that interferences from adjacent systems are less severe in mmWave spectrum than those in sub-6GHz spectrum, thanks to the beamforming effect in mmWave transmitters and receivers. As such, it can be assumed this is still the case for this new band, meaning there may be even room for such requirements to be further relaxed somewhat. It may be more likely that for this band, RAN4 may specify some spectrum mask that is in line with ETSI BRAN SEM, similar to what the NR-U work has concluded. In this case, we believe that meeting such mask will be done through properly setting MPR/A-MPR requirements, in connection with the SU discussion.
3. In addition, 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, as ACLR is improved at the expense of output power and PAE [4]. As we know, the ouput power is critical in meeting certain coverage requirements, so ACLR cannot be unduly specified. From the RX side, we also maintain the similar considerations should be rendered when specifying the requirements.
Assuming the above aspects are carefully taken into account, we believe the current RAN4 SU values, with a maximum of 95%, can be a good starting point, as shown in the table below in terms of maximum transmission bandwidth configuration, as shown in Table 1. Note all the values are put in bracket as the final conclusion will need to be made together with RF requirements including MOP, ACLR/OOBE, and ACS/blocking, etc.
Table 1: Proposed maximum transmission bandwidth configuration
	SCS (kHz)
	[50MHz]
	100MHz
	200MHz
	400MHz
	[800MHz]
	[1600MHz]
	[2000MHz]
	[2160MHz]

	120
	[32]
	[66]
	[132]
	[264]
	
	
	
	

	480
	
	
	[32]
	[66]
	[132]
	[264]
	
	

	960
	
	
	
	[32]
	[66]
	[132]
	[165]
	[178]



Proposal 3: it is proposed to use Table 1 as a starting point for further SU discussion.
3. Rasters
3.1 Channel raster
Currently in 38.101-2, a global channel raster is specified for frequency range 24.25-100GHz, covering 52.6-71GHz. This means the work on channel raster design is to decide how to down-select or adapt from the existing raster points. It is better to discuss channel raster in detail with a clear band plan in mind. At the same time, we can share the following preliminary design principles.
1. In the unlicensed spectrum, considering 802.11ad/ay channelization of 2160MHz, it is proposed to specify NR channel raster in such a way that for any CBW, there is no NR channel that overlaps with two 802.11 ad/ay channels, i.e. the straddling case as shown in the figure below, in order to ensure the good channel usage of 802.11ad/ay. Moreover, a minimum set of raster points can be specified in order to align with 802.11ad/ay channelization of 2160MHz as much as possible. 
802.11ad/ay 2160MHz




NR channel, say 800MHz


Figure 1: one case where NR channel that overlaps with two 802.11 ad/ay channels 
2. Also, for NR deployment only in unlicensed spectrum, similar efforts can be made to avoid as much as possible that one NR channel does not overlap with two other NR channels in frequency. This requires a careful consideration of both CBW selection and raster design.
3. Since for this band, the minimum SCS is 120kHz. 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, whose support is mandatory
4. For licensed spectrum, denser raster points can be specified than for unlicensed spectrum to allow more flexibility in channel placement.

3.2 Sync raster
Currently in 38.101-2, a global sync raster is specified for frequency range 24.25-100GHz, covering 52.6-71GHz. To decide sync raster, we need to consider the band plan, SSB SCS, the min. CBW, and the SU for each CBW. Therefore, instead of discussing sync raster At the same time, we can share the following preliminary design principles.
1. In the unlicensed spectrum, corresponding to the channel raster points for the channels with min. CBW, a sync raster point can be specified. It can be further discussed where to put the SSB with the channel, i.e. at channel edge or center, pending the discussion in RAN1 on SSB and CORESET0 pattern design. 
2. For licensed spectrum, denser raster points can be specified than for unlicensed spectrum to allow more flexibility in channel placement.

4. Conclusion
In this contribution, we provided our initial views on system parameters. Specifically, we have the following proposals:
Proposal 1: The following max./min. CBW are proposed:
	Subcarrier spacing [kHz]
	Min. CBW [MHz] 
	Max. CBW [MHz] 

	120
	100
	400 

	480
	200 
	1600

	960
	400
	2000 (if there is one max. CBW specified for both licensed and unlicensed operation) or
2000 (for licensed operation) and 2160 (for unlicensed operation) 



Proposal 2: it is proposed that UE support of the following max. CBW for each SCS is optional:
120kHz: 400MHz
480kHz: 1600MHz
960kHz: 2000MHz and/or 2160MHz 
Proposal 3: it is proposed to use Table 1 as a starting point for further SU discussion.
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