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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
After RAN4#92, the updated version of the TR [1] captured the following note
Editor’s note: Study applicable maximum bandwidths and SCS for SSB/PBCH block and control/data
This contribution examines those topics in detail and provides a text proposal for the TR.
Discussion
SCS for SSB/PBCH block
Background
In NR, SCS selection for SSB / PBCH was considered and decided in the following way:
· SSB for initial access: For FR1, two SCS (15 and 30 kHz) of the 3 possible SCS are used, whereas two different SCS (120 and 240 kHz) of the 3 possible SCS are used for FR2.
· CORESET0: once the UE receives the PBCH, the SCS for CORESET0 is signaled in the MIB. For FR1, either 15 or 30 kHz SCS can be used while either 60 or 120 kHz SCS can be used for FR2.
· The number of SSB opportunities per half frame is much higher for FR2 than for FR1. In addition to initial access, the frequency of SSB transmissions can be used by UEs for beam failure recovery, measurements, and possibly tracking.
Since the UE is unaware of the DL bandwidth, it must use the channel bandwidth associated for the band and the specified SCS to locate the SSB. These are RAN4 decisions.
7-24 GHz
For 7-24 GHz range, the SCS used for the SSB should be among the SCS selected for that range. One or more SCS can used for the SSB design in accordance to the channel bandwidths for the band. Another consideration is the minimum bandwidth. For instance, if 20 RBs is frequency span of the SSB, the smallest channel bandwidth is 5, 10, and 20 MHz for 15, 30, and 60 kHz SCS, respectively. In addition, the minimum channel bandwidth is determined by the allowed channel bandwidths for a specific band. For example, for band n46, the minimum channel bandwidth is 40 MHz because that is the smallest channel bandwidth in that band. 
The relationship between the location of CORESET0 and SSB must be determined according to the minimum bandwidth and SSB location in frequency. 
In addition, the impact to measurements and beam management/recovery need to be examined as well as the time for beam switching.
A text proposal for the SSB is presented below.
Possible TP
The design of SSB for the 7-24 GHz range should consider the minimum channel bandwidth requirements, which is a combination of the occupied bandwidth of the SSB (a function of the number of RBs and SCS) and the smallest channel bandwidth within the frequency band. The resources used for CORESET0 (time location, frequency location, frequency span, SCS) may be determined once the minimum bandwidth is established. In addition, requirements for beam management, beam recovery, measurements, and beam switching should be considered to determine the number of SSBs per half frame.  
Maximum bandwidth
Background
[bookmark: _GoBack]In NR, the maximum bandwidth for a UE was considered and decided by the SCS, the maximum FFT size, spectrum utilization, and defined channel bandwidths for that band. With a 4096-point FFT limit, the largest number of RBs for a channel was determined to be 275. Thus, 50, 100, and 200 MHz are the maximum possible bandwidths for 15, 30, and 60 kHz SCS, respectively. While 50 and 100 MHz channel bandwidths are defined for 15 and 30 kHz SCS, only bandwidths up to 100 MHz are defined for 60 kHz SCS in FR1. For FR2, the number of available channel bandwidths for 60 kHz SCS is limited to 3 values.
Another factor is the bandwidth needed for carrier aggregation. 
7-24 GHz
For the 7-24 GHz range, once the set of SCS along with potential bands are determined, that information coupled with the maximum FFT size and sampling rate can be used to establish the largest bandwidth. When implementation factors are considered, the maximum bandwidth may be less than the largest possible bandwidth. In addition, it may be necessary to specify new channel bandwidths to meet operator requests and regulatory requirements. 
A text proposal for the maximum bandwidth is presented below.
Possible TP
The maximum bandwidth for the 7-24 GHz range for a UE is determined by the SCS, maximum FFT size, sampling rate, and spectrum efficiency. In addition, regulatory requirements may limit the allowed channel bandwidth supported. Another factor for the maximum bandwidth is the number of carriers used for carrier aggregation.
Shared / Control channels
Background
In general, the design of the shared and control channels is agnostic to the SCS and frequency bands. However, to facilitate receiving these channels for FR2, PT-RS is required. In addition, the density of DMRS may change in order to improve reception. Another factor is the number of layers supported.
[bookmark: _Ref129681832]7-24 GHz
For the 7-24 GHz range, whether phase noise is significant and whether signal design (e.g. PT-RS) are necessary needs investigation. In addition, the density of DMRS to ensure adequate demodulation performance needs investigation. This may also affect designs for conformance testing.
A text proposal for the shared / control channels is presented below.
Possible TP
In general, the shared and control channels are independent of frequency and are scalable in SCS. However, for the 7-24 GHz range, factors affecting demodulation performance should be examined: phase noise, reference signal density and carrier tracking. This will be used to specify minimum reference signal requirements.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In the TR, additional items required discussion. This contribution examines the control/shared channels, SSB, maximum channel bandwidths and minimum bandwidths. Text proposals are provided.
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