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[bookmark: OLE_LINK4]Introduction
[bookmark: OLE_LINK30]Based on the WF [1], the following AMPR requirements for NR V2X NS_52 were introduced into the specification. However, after further analysis and measurements, it seems that AMPR value for region 1 is too stringent to meet the ASEM requirement. In addition, the AMPR values of some RB allocation cases are missing for NS_33 PSSCH/PSCCH. Thus, we’d like to further discuss it in this paper.
[bookmark: OLE_LINK27]Discussion for NS_52
Referring to clause 6.5E.2.3.2 from TS 38.101-1, the additional spectrum mask requirements for NS_52 are copied as below.
[bookmark: OLE_LINK1]Table 2-1: Additional spectrum mask requirements for 40MHz channel bandwidth (fc = 5885MHz)
	[bookmark: OLE_LINK11][bookmark: OLE_LINK62][bookmark: OLE_LINK63]ΔfOOB (MHz)
	Emission Limit (dBm)
	Measurement Bandwidth

	[bookmark: OLE_LINK61][bookmark: OLE_LINK12]0-2
	-32
	100kHz

	2-10
	-36
	100kHz

	10-20
	-38
	100kHz

	20-40
	-43
	100kHz

	40-100
	-50
	100kHz


[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK17][bookmark: OLE_LINK65][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK64]The required AMPR is 13.5dB in region 1, considering the worst case (RBstart = 0, LCRB=10). This case is restricted by the first ΔfOOB (0-2) -32dBm/100kHz.
Comparing to the NS_33 for fc=5860MHz, the required AMPR for the worst case (RBstart = 0, LCRB=10) is 24dB. This case is restricted by the ASE -30dBm/MHz.
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]Thus, the difference between these two cases can be summarized as below.
Table 2-2: the AMPR difference for worst case between NS_52 and NS_33
	NS
	[bookmark: OLE_LINK59][bookmark: OLE_LINK60]NS_52 (fc=5885)
	NS_33 (fc=5860)

	[bookmark: OLE_LINK70][bookmark: _Hlk65317815][bookmark: OLE_LINK71][bookmark: OLE_LINK72]Requirements for ΔfOOB (0-2 MHz)
	-32dBm/100kHz
	[bookmark: OLE_LINK76][bookmark: OLE_LINK77]-30dBm/MHz (=-40dBm/100kHz)

	AMPR value for worst case (RBstart = 0, LCRB=10)
	[bookmark: OLE_LINK66][bookmark: OLE_LINK67]13.5dB
	24dB



The difference of Requirements for ΔfOOB (0-2 MHz) is 8dB. (-32dBm/100kHz minus -40dBm/100kHz is 8dB)
[bookmark: OLE_LINK73]Considering the difference of Requirements for ΔfOOB (0-2 MHz), current AMPR requirements for NS_52 is not enough. At least, 16 dB AMPR requirements for NS_52 region 1 is needed.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK84]Proposal 1: It’s proposed to correct the AMPR requirements as 16dB for NS_52 region 1 as below.
Table 2-3: A-MPR for PSSCH/PSCCH by NS_52
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Region 1
	Region 2
	Region 3

	5885
	QPSK
	≤ 13.516
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	Note1:	Void.



[bookmark: OLE_LINK22][bookmark: OLE_LINK23]In addition, based on the FCC regulation [2], the ITS operation using C-V2X technology is in 5895~5925. The specified emissions limits in FCC regulation are not what RAN4 specified in clause 6.5E.2.3.2 from TS 38.101-1. Furthermore, it’s unclear what the maximum channel bandwidth is, in which the emissions limits apply.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26]Observation 1: The specified emissions limits in FCC regulation are not what RAN4 specified in clause 6.5E.2.3.2 from TS 38.101-1.
Observation 2: Currently, there is no 40MHz ITS spectrum allocation based on FCC regulatory.
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Proposal 2: Companies are encouraged to further check the FCC regulation. It’s up to RAN4 how to address this mismatching issue.
Option 1: RAN4 can delete the NS_52 additional requirements and further check and review the FCC regulation.
Option 2: RAN4 can send FCC a LS and ask what the accurate FCC regulation for NR V2X is.
Option 3: Other solutions are not precluded.
Discussion for NS_33
The AMPR values of some RB allocation cases are missing for NS_33 PSSCH/PSCCH. As RAN1 update the RB allocation rules, the allowed RB allocation can be found as below.
{10, 12, 15, 20, 24, 25, 30, 36, 40, 45, 48, 50, 60,70,72, 75,80,84, 90, 96, 100, 105, 108, 110, 120, 130, 132, 135, 140, 144, 150, 156, 160, 165,168,170,175,180,190,192,195,200,204,210, 216}
Probably, we need to review our AMPR requirements. After checking, the missing allocations are highlighted as below.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK10][bookmark: OLE_LINK46][bookmark: OLE_LINK47]Table 2-4: A-MPR for PSSCH/PSCCH by NS_33 (at Fc =5860MHz)
	Carrier frequency [MHz]
	Resources Blocks (LCRB)
	Start Resource
Block
	A-MPRBase (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	≥ 10 and ≤ 15
	0
	≤ 24

	
	
	≥ 1 and ≤ 3
	≤19

	
	[bookmark: OLE_LINK34][bookmark: OLE_LINK35]≥ 10 and ≤ 15
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33]≥ 26 and ≤ 38
	≤6

	
	≥ 10 and ≤ 15
	[bookmark: OLE_LINK38][bookmark: OLE_LINK39]≥ 38
	7

	
	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]≥ 10 and ≤ 20
	≥ 12 and ≤ 14
	≤11

	
	
	≥ 15 and ≤ 19
	≤9.5

	
	
	≥ 20 and ≤ 25
	≤8.0

	
	> 15 and < 25
	≥ 25
	8

	
	≥ 10 and ≤ < 340
	≥ 4 and ≤7
	≤ 16

	
	
	≥ 8 and ≤ 11
	≤ 13.5

	
	[bookmark: OLE_LINK48][bookmark: OLE_LINK49]≥ 20 and ≤ <340
	≥ 0 and ≤ 3
	≤ 22

	
	≥ 25 and <340
	≥ 16 and ≤ 21
	≤ 9.5

	
	
	≥ 22 and ≤ 27
	≤ 8.0

	
	[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52]≥ 25 and ≤ 40
	≥ 12 and ≤ 15
	≤ 12

	
	≥ 40 and ≤ 45
	0 and 1
	≤ 19

	
	
	≥ 2 and ≤ 5
	≤ 16

	
	
	≥ 6 and ≤ 11
	≤ 13.5

	
	≥ 50>45
	≥ 0
	≤ 16

	NOTE 1:	A-MPRstep =1.2 dB is applied for RBstart 0 and 1 and A-MPRstep =0.7 dB is applied for all other RBstart
NOTE 2:	Applicable for Channel Bandwidth = 10 MHz



[bookmark: OLE_LINK53][bookmark: OLE_LINK54]Proposal 3: It’s proposed to further update the AMPR requirements for NS_33 PSSCH/PSCCH (at Fc =5860MHz).


Conclusion
Based on the analysis and discussion, the proposal are shown below.
Proposal 1: It’s proposed to correct the AMPR requirements as 16dB for NS_52 region 1 as below.
Table 6.2E.3.3-1: A-MPR for PSSCH/PSCCH by NS_52
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Region 1
	Region 2
	Region 3

	5885
	QPSK
	≤ 13.516
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	Note1:	Void.


Observation 1: The specified emissions limits in FCC regulation are not what RAN4 specified in clause 6.5E.2.3.2 from TS 38.101-1.
Observation 2: Currently, there is no 40MHz ITS spectrum allocation based on FCC regulatory.
Proposal 2: Companies are encouraged to further check the FCC regulation. It’s up to RAN4 how to address this mismatching issue.
Proposal 3: It’s proposed to further update the AMPR requirements for NS_33 PSSCH/PSCCH (at Fc =5860MHz).
Table 2-4: A-MPR for PSSCH/PSCCH by NS_33 (at Fc =5860MHz)
	Carrier frequency [MHz]
	Resources Blocks (LCRB)
	Start Resource
Block
	A-MPRBase (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	≥ 10 and ≤ 15
	0
	≤ 24

	
	
	≥ 1 and ≤ 3
	≤19

	
	≥ 10 and ≤ 15
	≥ 26 and ≤ 38
	≤6

	
	≥ 10 and ≤ 15
	≥ 38
	7

	
	≥ 10 and ≤ 20
	≥ 12 and ≤ 14
	≤11

	
	
	≥ 15 and ≤ 19
	≤9.5

	
	
	≥ 20 and ≤ 25
	≤8.0

	
	> 15 and < 25
	≥ 25
	8

	
	≥ 10 and ≤ < 340
	≥ 4 and ≤7
	≤ 16

	
	
	≥ 8 and ≤ 11
	≤ 13.5

	
	≥ 20 and ≤ <340
	≥ 0 and ≤ 3
	≤ 22

	
	≥ 25 and <340
	≥ 16 and ≤ 21
	≤ 9.5

	
	
	≥ 22 and ≤ 27
	≤ 8.0

	
	≥ 25 and ≤ 40
	≥ 12 and ≤ 15
	≤ 12

	
	≥ 40 and ≤ 45
	0 and 1
	≤ 19

	
	
	≥ 2 and ≤ 5
	≤ 16

	
	
	≥ 6 and ≤ 11
	≤ 13.5

	
	≥ 50>45
	≥ 0
	≤ 16

	NOTE 1:	A-MPRstep =1.2 dB is applied for RBstart 0 and 1 and A-MPRstep =0.7 dB is applied for all other RBstart
NOTE 2:	Applicable for Channel Bandwidth = 10 MHz
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