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1. Introduction

In the last RAN4 #81 meetings, RAN4 agreed the Table format for the A-MPR requirements of V2V UE according to channel center frequency of Band 47. Also RAN4 agreed to complete the remaining issues of V2V WI in January tele-conference meeting. The following identified works should be solved in this meeting of V2V WI. 
· Issue 1: A-MPR for PSCCH + PSSCH on adjacent/non-adjacent PRBs need further study
· Issue 2: Additional spurious emissions (Tx and Rx) for Region 1 requires further study
· Issue 3: Further study impacts on RF requirements due to simultaneous PSCCH and PSSCH transmissions, e,g. in band emission
In this contribution, we provide how to define A-MPR requirements based on European regulation for LTE-based V2V UE to cover the remaining issue 1 and 2.
2. A-MPR simulation assumption
For LTE-based V2X UE at Band 47, the additional transmission requirements are defined in TS36.101 v14.1.0 based on European regulation. So LTE-based V2X UE in Europe shall satisfy the additional spurious emission requirements and A-SEM in a certain frequency ranges when UE received NS_XX from pre-configured radio parameters in a certain region.  
However, the e.i.r.p based additional SE requirements are not decide the actual level for conducted test mode. So we propose the converted the UE-to-UE coexistence requirements. 

The follow test parameters are provided for A-MPR simulation.

· Basic simulation assumption and parameters 

· Channel BW : 10 MHz (Fc = 5860, 5870, 5880, 5890, 5900, 5910, 5920MHz)
· 3dB power boosting between PSCCH and PSSCH

· FDM transmission 

· Adjacent RB allocation and non-adjacent RB allocation

· Modulation schemes : QPSK, 16QAM
· Modulator impairments

· I/Q imbalance
: 25 dBc

· Carrier leakage: 25 dBc

·  Counter IM3 : 60dBc

· ACLR requirement
Table 1: ACLR for V2X UE
	Channel arrangement
	Minimum channel spacing
with 1 MHz Guard band

	E-UTRAACLR for V2X UE
	30 dB

	Adjacent channel centre1
frequency offset (in MHz)
	+10
/

-10

	E-UTRA  channel1
Measurement bandwidth
	9 MHz


· General SEM requirement
Table 2: General SEM for V2X UE

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15
	-18
	-20
	-21
	30 kHz

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	-13
	-13
	1 MHz

	( 15-20
	
	
	
	
	-25
	-13
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


· Additional SEM requirement for 10MHz
Table 3: Additional SEM for V2X UE in region 1

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	( 0-0.5
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]
	100 kHz

	( 0.5-5
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]
	100 kHz

	( 5-10
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]
	100 kHz


· General SE requirement
Table 4: General SE for V2X UE

	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1


	12.75 GHz - 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:
Applies for Band 22, Band 42 and Band 43.

NOTE 2:
Applies for Band 47.


· Additional SE requirement (SE UE-to-UE coexistence)
Table 5: Additional SE for V2X UE

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	…
	
	
	
	
	
	
	

	47
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	

	
	Frequency range
	5815
	-
	5855
	-30
	1
	

	
	Frequency range
	5795
	-
	5815
	[-65]
	1
	38

	NOTE 38:
Applicable when NS_XX is configured by the pre-configured radio parameters.


3. A-MPR simulation results
Based on last RAN4 discussion and WF, we summarize candidate solution as follow
· How to meet the ETSI regulation 
· Protected Frequency range in all EU regions : 5925-5950 MHz and 5815-5855MHz

· Used NS_XX
· Protected Frequency range when UE is near to CEN/DSRC toll system : 5795-5815MHz
· Solution1: Dynamic MPR by additional signalling from upper layer indication
· Solution2: Apply same A-MPR by NS_XX since there was no big difference among -30dBm and -65dBm.
RAN4 already sent LS to RAN2 to study some possible solutions and the required indication which a V2X UE can be informed that it is within proximity of a DSRC tolling station. 
Before the decide the solution to meet the ETSI regulation, RAN4 need to study how much different A-MPR level between -30dBm/MHz and -65 dBm/MHz to protect the DSRC tolling system at 5795~5815 MHz. So we performed the A-MPR simulation based on the above simulation assumptions.
3.1 Additional SE requirements with -30dBm/MHz and -65dBm/MHz (NS_XX)
The Figure 1 show the A-MPR results according to the adjacent/non-ad RB allocation, modulation schemes to keep the European regulation.
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(a) Adjacent RB allocation      (b) Non-adjacent RB allocation
Figure 1. A-MPR simulation results to protect 5795~5815MHz w/ -30dBm/MHz (Fc= 5860MHz)
The Figure 2 show the required additional power back-off simulation results according to the adjacent/non-adjacent RB allocation, modulation schemes to protect 5795~5815MHz with -65dBm/ MHz. This power back-off requirement will be applied to V2V UE in EU region as coexistence mode.
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(a) Adjacent RB allocation      (b) Non-adjacent RB allocation
Figure 2. A-MPR simulation results to protect 5795MHz~5815MHz w/ -65dBm/MHz (Fc =5860MHz)
From the analysis, we can see the required additional back-off levels are quite similar according to the -30dBm/MHz and -65dBm/MHz limitation to protect DSRC tolling system at 5795~5815MHz. 

This result means that it is possible that RAN4 only consider the protect band as 5925-5950 MHz and 5815-5855MHz regardless of the coexistence requirements to protect 5795-5815MHz. Because, generally V2X UE should protect w/ -30dBm general spurious emission level for 5795 ~5815MHz.
For the solution2, The fixed power restriction is quite insufficient to  protect CEN/DSRC tolling system. because tOne 
Therefore, we can propose as follow 

Proposal 1: Based on the A-MPR simulations, we can see that the additional required power back-off levels are quite similar according to the -30dBm/MHz and -65dBm/MHz limitation. So RAN4 only consider one NS_XX to keep European regulation in all of EU region.

3.2 A-MPR results according to center frequency
In section, we show the A-MPR results according to center frequency with same simulation assumption to satisfy the European regulation.
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Figure 3. A-MPR simulation results to protect 5795~5815MHz w/ -65dBm/MHz (Fc= 5870MHz)
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Figure 4. A-MPR simulation results to protect 5795~5815MHz w/ -65dBm/MHz (Fc= 5880MHz)
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Figure 5. A-MPR simulation results to protect 5795~5815MHz (Fc= 5890MHz)
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Figure 6. A-MPR simulation results to protect 5795~5815MHz (Fc= 5900MHz)
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Figure 7. A-MPR simulation results to protect 5795~5815MHz (Fc= 5910MHz)
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Figure 8. A-MPR simulation results to protect 5795~5815MHz (Fc= 5920MHz)

Based on the simulation results, the fixed MPR level for solution 1 to protect the CEN/DSRC tolling system is not efficient since there was large power reduction compare to A-MPR level e.g. fc=5870 MHz, the required A-MPR level is about 3dB. So the D-MPR approach (at least 13dB) can be reduce the coverage of V2X UE even though European coexistence regulation is restricted as 10dBm max. Power for coexistence mode A in EN 102 792. But this regulation is ongoing discussion in European harmonized regulation, hence RAN4 can input that the coexistence regulation is not useful for low max power V2X UE.
From the analysis results, we propose as follow
Proposal2: RAN4 do not need to define additional signalling from upper layer to protect the CEN/DSRC tolling system since the D-MPR level is quite high absolute level compare to A-MPR level according to the Fc of channel BW.
Table 3.2-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	RB allocation method
	Carrier frequency (MHz)
	Resources Blocks 
(NRB)
	A-MPR (dB)

	NS_33
	6.6.2.2.4 (A-SEM)
6.6.3.2 (A-SE)
	47
	10
	Contiguous allocation
	5860, 5920
	TBD
	TBD

	
	
	
	
	
	
	TBD
	TBD

	
	
	
	
	
	5870, 5910
	TBD
	TBD

	
	
	
	
	
	5880, 5890, 5900
	TBD
	TBD

	
	
	
	
	Non-contiguous allocation
	5860, 5920
	TBD
	TBD

	
	
	
	
	
	
	TBD
	TBD

	
	
	
	
	
	5870, 5910
	TBD
	TBD

	
	
	
	
	
	5880, 5890, 5900
	TBD
	TBD


4. Conclusions


In this contribution, we propose the A-MPR requirements for power class 3 LTE-based V2X UE to meet the some regional regulation requirements. Based on additional power back-off simulation results, we propose as follow
Proposal 1: Based on the A-MPR simulations, we can see that the additional required power back-off levels are quite similar according to the -30dBm/MHz and -65dBm/MHz limitation. So RAN4 only consider one NS_XX to keep European regulation in all of EU region.
Proposal2: RAN4 do not need to define additional signalling from upper layer to protect the CEN/DSRC tolling system since the D-MPR level is quite high absolute level compare to A-MPR level according to the Fc of channel BW.
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