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Introduction
In RAN4-94e it was agreed to perform V2X PSSS/SSSS/PSBCH MPR/A-MPR simulations. This paper presents the results of these simulations and proposes MPR and AMPR back offs to be added to the TS38.101-1 specification. 
 
Discussion
The details of the assumptions used for these simulations are outlined in [1]. The simulation results for MPR are based on the system requirements agreed to in TR38.886 [2] and those for A-MPR are based on a 10M ETSI mask, 10M ETSI mask with the coexistence requirement and 40M 5GAA mask submitted to the FCC agreed to by RAN4 [3,4,5]. Simulations were done for PSSS/SSSS/PSBCH bandwidths of 10MHz, 20MHz, 30MHz and 40MHz and SCS values of 15KHz, 30kHz and 60KHz and for sub-channel allocations at the lower, middle and upper edges of each band. Based on these simulations the worst case MPR and AMPR values were found for each bandwidth and SCS. In the results presented below the MPR and AMPR values are the back-off from the MPR0 output power. Note that in order to simplify the design the largest MPR and AMPR obtained from these simulations is used for the PSSS/SSSS/PSBCH waveforms. The use of a single MPR/AMPR eliminates the potential need for transition symbols for between the different waveforms. 
MPR results for PSSS/SSSS/PSBCH is given below based on BW, SCS and RB placement inside the band
	
	
	
	MPR (dB)

	Carrier Frequency (MHz)
	Channel BW (MHz)
	SCS (kHz)
	Outer RB Allocations2
	Inner RB Allocations2
	Channel Center RB Allocation1

	5860 , 5890, 5920
	10
	15, 30
	≤ 4.8
	≤ 1.6
	≤ 0.5

	
	
	60
	≤ 5.4
	na
	na

	5890
	20
	15, 30, 60
	≤ 5
	≤ 1.6
	≤ 0.5

	
	30
	15, 30
	
	≤ 1.6
	0

	
	
	60
	
	≤ 2
	≤ 0.5

	
	40
	15, 30, 60
	≤ 5.5
	≤ 2
	0

	
	
	60
	
	≤ 2.3
	

	NOTE 1: Channel center RB placement designates the signal to be placed at the center of the band, it can take advantage of the lowest possible MPR.
NOTE 2: Inner and Outer RB allocations are defined in section 6.2.2.



Table 1 – PSBCH PSSS SSSS MPR requirements
In the above table the channel centre RB allocation designates the signal placed at the centre of the band where the MPR is the smallest. If the signal can be placed here then it can take advantage of the lowest MPR possible. The outer and inner RB allocations are defined in section 6.2.2 in TS38.101-1.
The AMPR results for ETSI (NS_New) and ETSI with coexistence  (NS_33) are given below:

	Carrier Frequency (MHz)
	RBStart
	A-MPRBase (dB)
	AMPRStep (dB)

	58601
	≤1
	≤ 25
	TBD

	
	>1 and ≤3
	≤ 25
	

	
	>3 and ≤17
	≤ 17
	

	
	>17 and ≤18
	≤ 11
	

	
	>18 and ≤30
	≤ 6.5
	

	
	>30 and ≤35
	≤ 5.5
	

	
	>35 and ≤40
	≤ 7
	

	58602, 5870, 5880, 5890, 5900, 5910, 5920
	≤1
	≤ 5.5
	0.5

	
	>1 and ≤7
	≤ 4.5
	

	
	>7 and ≤11
	≤ 3.5
	

	
	>11 and ≤13
	≤ 2.5
	

	
	>13 and ≤25
	0
	

	
	>25 and ≤29
	≤ 1.5
	

	
	>29 and ≤34
	≤ 3.5
	

	
	>34 and ≤36
	≤ 4.5
	

	
	>36 and ≤40
	≤ 5.5
	

	Note 1: Applies only when NS_33 is signalled
Note 2: Applies only when NS_NEW is signalled



Table 2 – PSBCH PSSS SSSS A-MPR and 15kHz SCS for NS_33 or NS_NEW
	Carrier Frequency (MHz)
	RBStart
	A-MPRBase (dB)
	AMPRStep (dB)

	58601
	≤1
	≤ 25
	TBD

	
	>1 and ≤4
	≤ 12
	

	
	>4 and ≤7
	≤ 10.5
	

	
	>7 and ≤10
	≤ 8
	

	
	>10 and ≤13
	≤ 7
	

	58602, 5870, 5880, 5890, 5910, 5920
	≤1
	≤ 6.5
	0.25

	
	>1 and ≤4
	≤ 5.5
	

	
	>4 and ≤6
	≤ 4.0
	

	
	>6 and ≤9
	≤ 3.0
	

	
	>9 and ≤12
	≤ 5.5
	

	
	>12 and ≤13
	≤ 6.5
	

	Note 1: Applies only when NS_33 is signalled
Note 2: Applies only when NS_NEW is signalled


Table 3 – PSBCH PSSS SSSS A-MPR and 30kHz SCS for NS_33 or NS_NEW

	Carrier Frequency (MHz)
	RBStart
	A-MPRBase (dB)
	AMPRStep (dB)

	58601
	0
	≤ 25
	0

	58602, 5870, 5880, 5890, 5910, 5920
	0
	≤ 5
	0.625

	Note 1: Applies only when NS_33 is signalled
Note 2: Applies only when NS_NEW is signalled


Table 4 – PSBCH PSSS SSSS A-MPR and 60kHz SCS for NS_33 or NS_NEW
Figure 1 illustrates the type of data collected from these simulations. This figure shows the BO for 10MHz ETSI (NS_NEW)  mask for an SCS of 15kHz. The various colors on this graph correspond to the BO required for different Gpostconnector gains.

[image: ]
Figure1 – BO for 10M ETSI mask (NS_New)

The AMPR requirements for the 40M 5GAA mask (NS_48) are provided below
	Carrier Frequency (MHz)
	RBStart
	A-MPR (dB)

	5885
	≤5
	≤13

	
	>5 and ≤35
	≤12

	
	>35 and ≤55
	≤11.5

	
	>55 and ≤65
	≤9.5

	
	>65 and ≤135
	0

	
	>135 and ≤140
	≤9.5

	
	>140 and ≤160
	≤10

	
	>160 and ≤205
	≤12



Table 5 – PSBCH PSSS SSS A-MPR and 15kHz SCS under NS_48
	Carrier Frequency (MHz)
	RBStart
	A-MPR (dB)

	5885
	≤10
	≤13

	
	>10 and ≤20
	≤12.5

	
	>20 and ≤30
	≤10.5

	
	>30 and ≤62
	0

	
	>62 and ≤65
	≤9.5

	
	>65 and ≤80
	≤11

	
	>80 and ≤95
	≤12


Table 6 – PSBCH PSSS SSS A-MPR and 30kHz SCS under NS_48
	Carrier Frequency (MHz)
	RBStart
	A-MPR (dB)

	5885
	≤2
	≤16

	
	>2 and 7
	≤14.5

	
	>7 and ≤13
	≤13

	
	>13 and ≤15
	≤11

	
	>15 and ≤20
	≤9.5

	
	>20 and ≤25
	0

	
	>25 and ≤30
	≤11

	
	>30 and ≤35
	≤14

	
	>35 and ≤40
	≤15


Table 7 – PSBCH PSSS SSS A-MPR and 60kHz SCS under NS_48


Based on this work the following proposals are made:
Proposal 1: Use MPR values given in table1 for PSSS/SSSS/PSBCH operation
Proposal 2: Use the A-MPRBase  and AMPRStep values in table2, table3 and table4 for ETSI 10M emissions with coexistence when NS33 is signaled and for ETSI 10M emissions (NS_New) for PSSS/SSSS/PSBCH operation
Proposal 3: Use the A-MPRvalues in table5, table6 and table7 for 40M emissions when 5GAA requirements are signaled with NS_48 for PSSS/SSSS/PSBCH operation 

Conclusion
Based on MPR and AMPR simulations done on PSSS/SSSS/PSBCH performance the following proposals are made:

Proposal 1: Use MPR values given in table1 for PSSS/SSSS/PSBCH operation
[bookmark: _GoBack]Proposal 2: Use the A-MPRBase  and AMPRStep values in table2, table3 and table4 for ETSI 10M emissions with coexistence when NS33 is signaled and for ETSI 10M emissions (NS_New) for PSSS/SSSS/PSBCH operation
Proposal 3: Use the A-MPRvalues in table5, table6 and table7 for 40M emissions when 5GAA requirements are signaled with NS_48 for PSSS/SSSS/PSBCH operation 
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