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1. Introduction
This contribution provides our high level considerations for the spectrum utilization issue for 71GHz.
2. Discussion
Spectrum utilization is highly related to the RF requirements, especially Tx BS UEM/UE SEM, ACLR and Rx ACS. Baseband signal spectrum shaping is the most important aspect needs to be taken into account. PA linearity is another aspect but it’s not the dominate factor. Non-linearity of PA can degrade the UEM/SEM, ACLR performance but worse linearity also make EVM worse, so our understanding is that PA linearity is not the bottle neck of SU. If the digital domain spectrum shape is not good, there’s no means to improve the emission performance as the analog components can’t help to shape the spectrum nearby the channel. Therefore, there’s the observation 1.
Observation 1: Digital domain spectrum shaping implementation complexity is the dominate factor to decide spectrum utilization.
Based on the above analysis, when the SCS doesn’t change and the sampling rate also maintains the same, the spectrum shaping implementation can be reused if the UEM/SEM, ACLR, ACS requirement don’t change. 
RF requirement are not decided yet, BS OBUE and ACLR requirement are under discussion, UE requirement discussion is also in a very earlier stage. The final SU decision needs to wait the requirements decision. If the requirements are defined more stringent, the usable RB number may be less.
Observation 2: For 120kHz SCS, FR2-2 can use FR2-1 SU if related RF requirements doesn't change. If the requirements are more stringent, SU may be less.
For the new SCS 480 kHz and 960 kHz, new evaluation is needed. However, the SU for the same CBW such as 400MHz of 120kHz SCS can be reused. Because RF requirements are defined according to CBW not SCS if there’s no specific issues. So in the implementation after FFT, SCS can’t be visible by the operations like windowing, filter, PA. Only the BW, sampling rate and RF requirements are the issues need to be considered. Usually, sampling rate is corresponding to CBW, so in theory the same CBW can use the same SU regardless which SCS is used. Of course, some scaling may be needed, for example, 66/2 is 33 which is odd number, the RB number for 960 KHz SCS should be 32. Table 1 show the 400MHz CBW SU possibilities for different SCS when the RF requirements are decided.
Table 1: 400 MHz CBW SU possibilities for different SCS
	SCS (kHz)
	120
	480
	960

	FFT points 
	4096
	1024
	512

	Fs (MHz)
	491.52
	491.52
	491.52

	CBW (MHz)
	400
	400
	400

	Maximum RB number
	[264/256]
	[66/64]
	[32]

	TBW (MHz)
	380.16
	368.64/380.16
	368.64

	Spectrum Utilization
	0.950.92
	0.950.92
	0.92



Looking at current SU for FR2-1 as following, the same principle is used.
Table 2: Transmission bandwidth configuration NRB for FR2-1
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



Observation 3: The SU for 400MHz CBW of 480/960kHz can reuse 120kHz conclusion. Some scale of RB number may be needed.
For the 800MHz, 1600MHz CBW of 480kHz and 960kHz, new SU evaluation is needed because there’s no such large CBW in FR2-1. However, as digital windowing/filtering implementation are related to the ratio of TBW/CBW, when the windowing/filter coefficients are not changed but sampling rate is increased, SU which is a relative ratio maintains the same. Of course, although the computing complexity such as number of multiplications seemingly not changes, when the sampling rate is increased, the burden to the digital domain implementation is increased seriously. So in deep evaluation may be needed. Similar with the analysis in observation 3, Same CBW for 480/960kHz can use the same SU.
Observation 4: Same CBW for 480/960kHz can use the same SU. Deep implementation complexity may be needed to reach the final SU.
For 2GHz CBW of 960kHz SCS, it’s a specific case that sampling rate is less than the CBW but TBW is in the rage of sampling rate. As shown in our contribution [2], the limitation may be the interpolation filter in the ADC. We had a very preliminary analysis that [165] RB which is 1900.8 MHz may be a starting point. There was a proposal in last meeting that ~85% SU is considered because the regulation only request 70% OCB. However, considering competition of unlicensed operation and 1830.47MHz is the TBW of WIFI 2.16GHz channel, it seems at least 1830.47/2000=91.5% should be considered. Therefore, the final SU needs to be decided as a trade-off of many aspects.
[bookmark: OLE_LINK31]Observation 5: SU for 2 GHz CBW should be discussed separately considering RF requirement, implementation, and the competition of unlicensed operation.
3. Conclusion
Some high level principle considerations for SU are provided in this contribution, we have the following observations.
Observation 1: Digital domain spectrum shaping implementation complexity is the dominate factor to decide spectrum utilization.
Observation 2: For 120kHz SCS, FR2-2 can use FR2-1 SU if related RF requirements doesn't change. If the requirements are more stringent, SU may be less.
Observation 3: The SU for 400MHz CBW of 480/960kHz can reuse 120kHz conclusion. Some scale of RB number may be needed.
[bookmark: _GoBack]Observation 4: Same CBW for 480/960kHz can use the same SU. Deep implementation complexity may be needed to reach the final SU.
Observation 5: SU for 2GHz CBW should be discussed separately considering RF requirement, implementation, and the competition of unlicensed operation.
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