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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#AH-1807, a WF for mixed numerology in [1] stated
· Companies are encouraged to bring analysis to justify a need for additional testing with mixed numerologies for unwanted emission or other RF requirements. 
This document presents a simulation result for a mixed numerology example, provides a study of mixed numerology.
Discussion
Mixed numerology scenarios
Mixed numerology occurs in DL NR, especially when considering the SS block. Table 1 and Table 2 show the scenarios when the SS block has one numerology and the slot has a different numerology.
[bookmark: _Ref520991362]Table 1. FR1 – where mixed numerology is present
	SS Block
	15 kHz SCS carrier
	30 kHz SCS carrier
	60 kHz SCS carrier

	15 kHz SCS
	
	
	

	30 kHz SCS
	
	
	



[bookmark: _Ref520991366]Table 2. FR2 – where mixed numerology is present
	SS Block
	60 kHz SCS carrier
	120 kHz SCS carrier

	120 kHz SCS
	
	

	240 kHz SCS
	
	



For FR1, if the carrier uses 60 kHz SCS, there will always be mixed numerology present when an SS block is present. For Rel. 15, an argument against defining test models for mixed numerology is UEs are not required to support 60 kHz SCS. But future releases may use 60 kHz SCS. 
Under certain BW combinations, mixed numerology will be present. For example, 5 MHz BW does support 30 kHz SCS carrier. However, because a 20 RB 30 kHz SS block cannot fit in the 11 RB bandwidth, a 15 kHz SCS SS block would be needed since 25 RBs fit in the 5 MHz BW for 15 kHz SCS. 
However, for FR2, mixed numerology will always occur if 60 kHz SCS is used for the carrier because there is no 60 kHz SCS SS block. 
Observation 1: FDM mixed numerology will be present for FR2 when 60 kHz SCS carriers are used.
Example
Simulation results are presented based on the following figure. The left 2 figures are a single numerology with the right figure is a mixed numerology.
Guard µB
Guard µA
PDSCH (2) µB
PDSCH µA
fS 
carrier 
PDSCH (1) µB
Guard µB
PDSCH (2) µB
PDSCH (1) µB
Guard µA
PDSCH µA
Guard µB
Guard µA

Figure 1. Simulation layout
An initial evaluation of mixed numerology using a 100 MHz bandwidth and the test model was performed. For a baseline, the PAPR is shown in Figure 2 for 50 MHz µ=1, at 3.37 GHz.
[image: C:\Users\V00901881\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\1RB93331\BWP0 (003).png]
[bookmark: _Ref521655709]Figure 2. PAPR for 50 MHz µ=1
Figure 3 shows the PAPR for 50 MHz µ=1 block and 50 MHz block µ=2, at 3.4 GHz before CFR.
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[bookmark: _Ref521655997]Figure 3. PAPR for 50 MHz µ=1 and 50 MHz µ=2
One observation from the results is a 0.4 dB difference in the crest. But after using CFR, the PAPR results are similar. 
Conclusion
The motivation for mixed numerology is:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Observation 1: FDM mixed numerology will be present for FR2 when 60 kHz SCS carriers are used.
Initial simulations do not show a significant difference in the crest.
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