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Attendances: LGE, Huawei, CATT, Qualcomm, Intel (total 10 delegates). We started tele-conference call at CET 15:02, closed at CET 17:07. Thank you for joining the V2V/V2X tele-CC.
1
Agenda of V2V/V2X service in rel-14
1) V2V remaining issues
· A-MPR requirements
· Contiguous RB (SCH + CCH) / Non-Contiguous RB (SCH+CCH)
· IBE & other RF requirements
· How can set the IBE detail parameters for V2V/V2X UE
2) V2X WI

· Adjacent cahnnel coexistence results for HP V2X UE at 5.9GHz
· Simulation results for Case 3a and Case 4a
· Multi-carrier V2X UE Tx/Rx requirements
· Inter-band MCC operation
· Tx requirements
· Maximum output power, MPR/A-MPR, Configured Tx power, min./off power, time mask, power control, transmit signal quality, OOB emission, ACLR, SE
· Rx requirements

· REFSENS, Maximum input level, ACS, IBB, OOBB, NBB, Spurious response, Wideband intermodulation

· Intra-band MCC operation
· Tx requirements

· Maximum output power, MPR/A-MPR, Configured Tx power, min./off power, time mask, power control, transmit signal quality, OOB emission, ACLR, SE
· Rx requirements

· REFSENS, Maximum input level, ACS, IBB, OOBB, NBB, Spurious response, Wideband intermodulation
· High power V2X UE Tx/Rx requirements for power class2
· Tx requirements

· Rx requirements

2 Company View on the remaining issues V2V WI
2.1 A-MPR requirements

· Contiguous RB (SCH + CCH) / Non-Contiguous RB (SCH+CCH)
Table 6.2.4G-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


· Each Company view on the A-MPR levels and RB size according to the Carrier center frequency for contiguous RB (SCH + CCH) / Non-Contiguous RB (SCH+CCH) allocation

	Company
	Contiguous
	Non-contigous
	Comment
	Agreements

	
	A-MPR
	RB size
	A-MPR
	RB size
	
	

	LG
	TBD
	TBD
	TBD
	TBD
	Complete at RAN4 #82 meeting by merging of interested companies resuts
	A-MPR table will be complete at next RAN4 meeting by merging of interested companies resuts.

	QC
	TBD
	TBD
	TBD
	TBD
	Complete at RAN4 #82 meeting by merging of interested companies resuts
	

	
	
	
	
	
	LG: The MPR simulation results is not aligned between Fc=5860 and 5920 case. 

HW: Need check the simulation parameters.

QC: Currently it is difficult to agree the A-MPR values.
	

	
	
	
	
	
	
	


2.1.1 Huawei proposal
A-MPR simulation results for PSCCH and the corresponding PSSCH in adjacent resource blocks for each channel can be found in Figure 1.

[image: image1.png]MPR(dE)

10MHz / QPSK/ EN ASEM mask / EN ASE




  [image: image2.png]MPR(dE)

10MHz / 16QAM / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD offset:

0B, Fe=5860MHz





[image: image3.png]MPR(dE)

25

15

05

10MHz / QPSK/EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=30B, Fc=5870MHz

dg
5




  [image: image4.png]8

MPR(d!

10MHz / 16QAM / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=34B, Fc=5870MHz





[image: image5.png]MPR(dB)

10MHz / QPSK / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD offset=30B,

B80MHz




  [image: image6.png]MPR(dE)

10MHz / 1BQAM / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=34B, Fc=5880MHz





[image: image7.png]MPR(dE)

10MHz / QPSK/ EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=30B, Fc=5890MHz




  [image: image8.png]10MHz £ 16LAM £ EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=34B, Fc=5890MHz

MPR(dE)





[image: image9.png]MPR(dE)

10MHz / QPSK/ EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=30B, Fc=5900MHz

o
(]
°
o
o
o
<3
o




  [image: image10.png]MPR(dE)

10MHz / 16QAM / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=30B, Fc=5900MHz

e





[image: image11.png]MPR(dE)

10MHz / QPSK/ EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=30B, Fc=5910MHz




  [image: image12.png]10MHz / 16QAM / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=30B, Fc=5910MHz

b





[image: image13.png]MPR(dE)

10MHz / QPSK / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=30B, Fc=5920MHz




  [image: image14.png]MPR(dE)

10MHz / 16QAM / EN ASEM mask / EN ASE
SA-Data Adjacent, PSD ofiset=34B, Fc=5920MHz

o





Figure 1 A-MPR comply with ASEM and ASE, SA and data in adjacent

A-MPR simulation results for PSCCH and the corresponding PSSCH in non-adjacent resource blocks for each channel can be found in Figure 2.
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Figure 2 A-MPR comply with ASEM and ASE, SA and data in non-adjacent
	Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	Adjacent
	5860
	<20
	14

	
	
	>20 & <30
	12

	
	
	>30
	10

	
	5870, 5900, 5880, 5890, 5900
	<10 & >45
	1

	Non-Adjacent
	5860
	-
	12

	
	5910, 5920
	<10
	3.5

	
	
	>45
	0.5

	
	5870, 5880, 5890, 5900
	>45
	0.5


2.2 IBE & other RF requirements

· How can modify the IBE detail parameters for V2V UE?
	Company
	In-band Emission
	Other RF issue
	Comment
	Agreements

	LG
	FFS
	Not necessary
	It will be decided by agreement of interested companies
	IBE will be discussed at RAN4 meeting by provided technical paper.

If there is no consensus at RAN4 #82 meeting, then it will be treated under TEI.

	Huawei
	FFS
	
	IBE can be studied further under TEI if no conclusion is made in #82 meeting.
	

	QC
	IBE will be defined separately for adjacent and non adjacent case
	Configured transmit power, RF requirement supporting PSBCH/ PSSS/SSSS (Time mask, MPR, A-MPR, transmit power, etc.), there is no clause capturing UTRA ACLR does not apply for V2X
	 
	

	
	
	
	QC: Priority is for adjacent channel.

HW: if no conclusion is made in #82, treat TEI for IBE.

QC: Agree.

Intel: what is different between D2D and V2X?

QC: FDM transmission and power boosting support for V2X

LG: The other RF issues should be discussed at V2X WI not V2V remaining issues.

QC: OK
	


3 Company View on the V2X WI
 3.1 Adjacent cahnnel coexistence results for High Power V2X UE at 5.9GHz
· Simulation results for Case 3a and Case 4a
Table LTE-based V2X service coexistence scenarios in Band 47
	V2V operating frequency
	Deployment scenarios 

(Aggressor-to-Victim)
	Test metrics

	V2V service at 5.9GHz
	· Case 3a: V2X UE-to-DSRC UE
· Case 4a: DSRC UE-to-V2X UE
	· Case 3a: PRR2
· Case 4a: PRR2

	Note1: Compared to Case 3 and Case 4 in TR 36.785, the V2V UE in Case 3a and Case 4a has higher output power.
Note2: PRR (Packet Reception Rate) defined in TR36.885. The mapping model is shown in Annex A in TR36.785


· Each Company view on the adjacent channel coexistence simulation results for Case 3a/4a at Band 47 
	Company
	Case 3a
	Case 4a
	Comment
	Agreements

	LG
	TBD
	TBD
	It will be discussed by simulation results of interested companies
	Coexistence evaluation results for high power V2X UE will be concluded at RAN4 #82 meeting. Also the required ACLR will be decided at RAN4 #82 meeting.

	
	
	
	LG: there was no simulation results in HW for Case 4a.

HW: No diffent between PC3 coexistence evaluations. So expect no interference to V2X

LG: only one company provide simulation results. It is quite difficult to make consensus at this time.
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


3.1.1 Huawei proposal

Co-existence simulation results for case 3a of V2V UE to DSRC UE in urban scenario were provided in below table based on the simulation assumptions. ACLR for V2X high power UE assumes 31dBc and 37dBc, ACS for DSRC assumes 29dBc. Average PRR at 50m for 15 km/h and average PRR at 150m for 60 km/h are used as the agreed performance metric. PRR loss is the PRR with V2X/V2V adjacent interference compared with the PRR without any adjacent channel interference.
Table 1 PRR loss for case 3a
	PRR loss
	at 50m range for 15km/h
	at 150m range for 60km/h

	
	Normal V2V power
	Higher V2X power
	Normal V2V power
	Higher V2X power

	190 Byte
	1.49%
	2.20%
	3.5%
	4.37%

	300 Byte
	1.68%
	2.52%
	3.47%
	4.84%


From the above simulation results, some observations can be derived as below:
· For both PRR loss at 50m range for 15km/h and at 150m range for 60km/h, V2X UE with higher power makes acceptable interference to DSRC victim which means V2X UE with higher power is a good neighbour to DSRC;
· All the PRR loss is less than 5%. 
Therefore, V2X UE with higher power can co-existence well with DSRC system with LTE ACLR requirement which is 31dBc.
3.2 Multi-carrier V2X UE Tx/Rx requirements
· How can define the inter/intra MCC operation for V2V/V2X UE?

3.2.1 Inter-band MCC operation for V2X UE

	TX requirements
	Issue
	Company
	Comment
	Agreements

	
	
	LG
	QC
	CATT
	
	
	

	
	Maximum output power
	only support power class 3 per UE
	Power class 3 per UE. However, the lower bound for power tolerance need more discussion
	Power class 3 per UE
	
	LG: Agreeable with +2/-3 ?
QC: Need more time to decide the lower tolerance.
	Support power class 3 per UE. The lower bound tolerance will be decided at RAN4 #82 meeting.

	
	MPR/A-MPR
	Follow defined MPR/A-MPR per CC
	Agree
	Apply the same MPR/A-MPR as current requirements per CC
	
	No concern
	Follow defined MPR/A-MPR per CC

	
	Configured Tx power
	Apply per CC. if total power is over the power class of UE, then the configured transmitted power will be decided by priority between legacy LTE transmission and V2X transmission
	UE is allowed to configure max power per V2X, E-UTRA and total transmission power. Handling priority is already specified in RAN1 spec. Also need modification for the case of overlapping V2X and UL transmission.
	May need to be modified  in terms of IE P_Max
	
	LG: Before to decide the configured Tx power for MCC, RAN4 need to define it for single CC for V2X.
QC: Agree and RAN1 also specified the handling priority.

LG: RAN4 need to specify it for two cases with the sync/async scenarios same as dual connectivity.
	It will be further discussed by draft CRs for SCC and MCC. LGE will share draft CRs by e-mail reflectors.

	
	Min./Off power
	Expect no need to change, Apply per CC
	Agree, but need to define when it is considered to be Min./Off
	Same as current requirements per CC
	
	QC: Value acceptable, but need to check the test configuration
	Min/Off power level were agreed. But detail test method need further discussion

	
	Time mask
	Apply per CC. The PSSS/SSSS/PSBCH time mask for E-UTRA V2X sidelink defines due to redefined the DMRS allocation in PSBCH
	Agree. But PSSS/SSSS/PSBCH time mask is in the scope of single carrier operation.
	Same as current requirements per CC
	
	CATT: need to check for the difference between D2D and V2X
	Agreed to need the Time mask for single carrier V2X operation. It will be proposed by LGE draft CR.
The SCC/MCC Time mask will be further discussed with draft CRs by e-mail reflectors 

	
	Power control
	Expect no need to change, Apply per CC
	Agree, only absolute tolerance apply
	Same as current requirements per CC
	
	LG: only specify absolute power control for V2V.
	Agreed not need to change, and it will apply per CC

	
	Transmit signal quality
	Expect no need to change, Apply per CC
	Agree
	Same as current requirements per CC
	
	No comment
	Agreed not need to change, and it will apply per CC

	
	OOB emission
	Expect no need to change, Apply per CC
	Follow interband CA
	Same as current requirements per CC
	
	QC: follow interband CA
	OOB emission requirement follow inter-band CA approach

	
	ACLR
	Expect no need to change, Apply per CC
	Follow interband CA
	Same as current requirements per CC
	
	Intel: what’s the meaning follow same requirements per CC.
QC: V2X ACLR will be apply for Band 47 and legacy ACLR will be apply for LTE carrier.
	ACLR requirements follow the inter-band CA approach

	
	SE
	Need to define UE-to-UE coexistence requirements for V2X_XA-47A operation
	Agree
	Define UE-to-UE coexistence requirements
	
	LG: it was proposed at last RAN4 meeting
	Agreed to define UE-to-UE coexistence requirements for V2X_XA-47A operation.
These requirements will be further discussed with draft CRs by e-mail reflectors

	RX requirements
	REFSENS
	Need to define REFSENS for the inter-band con-current V2X operation with same REFSENS level.
	Agree, same level of REFSENS for V2X SL and DL.

For test setting, UL must be active for SL REFSENS test.
	Same as current requirements per CC
	
	QC: for the UL configuration, both CCs should be active for REFSENS
	Agreed to define REFSENS for the inter-band con-current V2X operation with same REFSENS level.
For test setting, UL must be active for SL REFSENS test.

	
	Maximum input level
	Expect no need to change, Apply per CC
	Agree
	Same as current requirements per CC
	
	No concorn
	Agreed not to change the current level. It will be applied per CC

	
	ACS
	Keep the same requirements per CC
	Agree
	Same as current requirements per CC
	
	No concorn
	Agreed not to change the current level. It will be applied per CC

	
	IBB
	Keep the same requirements per CC
	Need added table to handle ΔRIB,c
	Same as current requirements per CC
	
	HW: Consider separate antenna architecure, then this is 0.
QC:clarifythe values is 0 or not

LG: it is quite similar as LAA. RAN4 did not define the ΔRIB,c.
	FFS whether or not to apply the ΔRIB,c

	
	OOBB
	Keep the same requirements per CC
	Need added table to handle ΔRIB,c
	Same as current requirements per CC
	
	Same as above IBB
	FFS whether or not to apply the ΔRIB,c

	
	NBB
	Keep the same requirements per CC
	How to capture the fact that NBB is not applicable to V2X
	Same as current requirements per CC
	
	LG: agreed with HW/QC comments
	Not need the NBB requirements for V2X

	
	Spurious response
	Keep the same requirements per CC
	Need added table to handle ΔRIB,c
	Same as current requirements per CC
	
	Same as above IBB
	FFS whether or not to apply the ΔRIB,c

	
	Wideband intermodulation
	Keep the same requirements per CC
	Need added table to handle ΔRIB,c
	Same as current requirements per CC
	
	Same as above IBB
	FFS whether or not to apply the ΔRIB,c


3.2.2 Intra-band contiguous MCC operation (10M+10M) for V2X UE
	TX requirements
	Issue
	company
	Comment
	Agrements

	
	
	LG
	Huawei
	CATT
	QC
	
	

	
	Maximum output power
	Only support power class 3 for V2X_47B UE (10+10)
	Only support power class 3 for V2X_47B UE (10+10)
	Power calss 3 per ue
	Agree
	LG: support only 10+10 or both 10+10 and 20+20?
HW: 10+10 only
	Only support power class 3 for 10+10MHz

	
	MPR/A-MPR
	TBD (Need to analysis of MPR/A-MPR for V2X_47B
	Refer to section 3.2.2.1
	TBD
	TBD
	Need to agreements in RAN4 #82meeting
	It will be decided at RAN4 #82 meeting by merging with interested companies results

	
	Configured Tx power
	Expect no need to change, Apply per CC
	The configured transmitted power per UE for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X. 
	May need to be modified  in terms of IE P_Max
	The configured transmitted power per UE for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X. TBD how to handle power imbalance between CCs.
	QC: What is the realistic scenarios for intra-band V2X operation?

LG: For the intra-band con-current V2X will be operated with synchronous case mostly.
QC: Power imbalnace should consider between 0dB ~xdB. It is some different compare to intra-band CA 


	For intra-band con-current V2X operation, RAN4 prioritized the synchronous case. Also need to consider the Power imbalance level between 0dB ~xdB.

	
	Min./Off power
	Expect no need to change, Apply per CC
	Intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
	Same as current requirements per CC
	TBD
	QC: agreed to apply per CC
	Agreed not to change the current level. It will be applied per CC

	
	Time mask
	Apply per CC. The PSSS/SSSS/PSBCH time mask for E-UTRA V2X sidelink defines due to redefined the DMRS allocation in PSBCH
	For intra-band contiguous MCC operation for V2X, the general output power ON/OFF time mask is applicable for each component carrier during the ON power period and the transient periods. The OFF period shall only be applicable for each component carrier when all the component carriers are OFF.
	Same as current requirements per CC
	TBD
	CATT:futher check
	FFS. It will be further discussion with Draft CRs.

	
	Power control
	Expect no need to change, Apply per CC
	Intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
	Same as current requirements per CC
	TBD
	No concern
	Agreed to follow the current requirements. It will be applied per CC

	
	Transmit signal quality
	Expect no need to change, Apply per CC
	Intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
	Expected to be the same as current requirements per CC
	TBD
	No concern
	Agreed to follow the current requirements. It will be applied per CC

	
	OOB emission
	For V2X_47B UE, consider same SEM for intra-band CA E-UTRA Class B UE and A-SEM for V2X UE. keep the same additional SE to meet the regulation limitation.
	The spectrum emission mask requirement for intra-band contiguous CA 10MHz+10MHz can be reused for intra-band contiguous MCC operation 10MHz+10MHz for V2X.
In Europe, additional emission mask requirement is specified in harmonized standard for ITS service for 10MHz. For intra-band contiguous MCC operation, same additional requirement should be reused.

MPR and A-MPR requirements should consider meeting above spectrum emission mask requirements.
	Taking intra band CA requirements as reference for SEM.
	TBD
	LG: Follow SEM for intra-band CA. and apply A-SEM and A-SE per 10MHz. 

HW: 10MHz A-SE and A-SEM should be apllied per CC. MPR and A-MPR should be applied to meet these limits.

QC: Need further check the regulation aspects for OOB emission
	It will be needed further discussion.

	
	ACLR
	Follow the intra-band CA E-UTRA ACLR for class B with 30dB for V2X_47B
	The ACLR requirement for intra-band contiguous CA can be reused for intra-band contiguous MCC operation 10MHz+10MHz for V2X.
	Taking intra band CA requirements as reference.
	TBD
	HW: ACLR for intra-band contiguous CA will be considered. 
	Follow the intra-band CA E-UTRA ACLR for class B with 30dB for V2X_47B

	
	SE
	Follow the intra-band CA FOOB for V2X_47B. Keep the same A-SE for B47
	Intra-band contiguous MCC operation for V2X can reuse the single carrier requirement.
	Taking intra band CA requirements as reference.
	TBD
	QC: need further discussion.
	It will be needed further discussion.

	RX requirements
	REFSENS
	Keep the same REFSENS requirements per CC
	intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
	Same as current requirements per CC
	Agree
	No concern
	Agreed to apply  the same REFSENS requirements per CC

	
	Maximum input level
	FFS. can modify the requirements due to CA approach
	The method of maximum input level for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, only the power for each CC is changed to align with V2X operation. (-25dBm per CC)
	Taking intra band CA requirements as reference.

(-25dBm)
	-22dBm per CC
	LG: is it benefitial to specify the total -19dBm for MIL
HW: prefer the -25dBm per CC

QC: it is some different compare to intra-band CA. the source is from just one eNB. But for the V2X, the source are come from different cars. Hence prefer -22dBm per CC
	Agreed to apply -22dBm per CC

	
	ACS
	Follow intra-band CA E-UTRA UE
	The method of ACS for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, only the interference bandwidth is changed to align with V2X operation. (10MHz interference)
	Taking intra band CA requirements as reference.

	TBD.
	QC: need further discussion
	It will be needed further discussion.

	
	IBB
	Keep the same requirements per CC
	The method of ACS for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, the interference bandwidth and application range is changed to align with V2X operation. (10MHz interference)
	Same as current requirements per CC
	TBD
	QC: need further discussion
	It will need further discussion.

	
	OOBB
	Keep the same requirements per CC
	The method of ACS for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, only the application range is changed to align with V2X operation.(30MHz outside the band)
	Same as current requirements per CC
	TBD
	QC: it can be acceptable to the approach. But need to check the test range
	Agreed the principle. FFS for for the application range with xMHz.

	
	NBB
	Keep the same requirements per CC
	Not related to V2X
	Same as current requirements per CC
	Not related to V2X
	LG: agreed with HW/QC comments
	Not need the NBB requirements for V2X

	
	Spurious response
	Keep the same requirements per CC
	intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X.
	Same as current requirements per CC
	intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X.
	No concern
	Agreed to apply  the same Spurious response requirements per CC

	
	Image Rejection
	
	
	
	TBD. This may cause V2X-V2X coexistence issue.
	LG: it rasied by QC. Can you clarify?
QC: The two adjacent cars sent the signal into different CC. One signal is quite high level Rx power, but the other is quite low level power, then, the low power can be interfered by the image of high rx power.
	It will need further discussion

	
	Wideband intermodulation
	Keep the same requirements per CC
	intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X.
	Same as current requirements per CC
	intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X.
	LG: CC time is up. lack of discussion time, RAN4 can discuss the remaining items by e-mail discussion
	E-mail discussion


3.2.2.1 MPR/A-MPR for intra-band contiguous MCC operation (10M+10M) for V2X UE
3.2.2.1.1 Huawei proposal
MPR simulation results for 10MHz+10MHz intra-band MCC can be found in Figure 1 with general LTE CA ACLR, CA SEM requirements are met. General requirements are specified regardless of the centre frequency so the MPR simulation results and requirements apply for all channels.
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Figure 3 MPR comply with general ACLR and SEM

Based on the simulation results in above Figure, for intra-band contiguous MCC 10MHz+10MHz the allowed Maximum Power Reduction (MPR) for the maximum output power is specified in Table 1. In case the modulation format is different on different component carriers then the MPR is determined by the rules applied to higher order of those modulations.
Table 1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	50 RB + 50 RB
	50 RB + 100 RB
	100 RB + 100 RB
	MPR (dB)

	QPSK
	-
	N/A
	N/A
	≤ 3

	16 QAM
	-
	N/A
	N/A
	≤ 3


A-MPR simulation results for 10MHz+10MHz intra-band MCC can be found in Figure 1 with ETSI ASEM and ASE requirements are met. It is noted that ASEM requirement is specified only for 10MHz in ETSI but we use it here for 10MHz+10MHz MCC scenario.

For Multi-carrier scenario, since the RB allocation is always non-contiguous among the total bandwidth, so the A-MPR is expected to be similar regardless of the RB allocation within one carrier. This is also verified in MPR simulation results. Therefore, only adjacent SA and data allocation for both carriers are simulated.
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Figure 4 A-MPR comply with ASEM and ASE, adjacent
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Figure 5 A-MPR comply with ASEM and ASE, non-adjacent
Based on the simulation results in above Figures, if the UE is configured to intra-band contiguous MCC 10MHz+10MHz and it receives IE NS_xx, the allowed additional Maximum Power Reduction (A-MPR) for the maximum output power is specified as follows

A-MPR = CEIL {MA-3.0, 0.5}

Where MA is defined as follows 
For MCC centre frequency = 5865MHz,

MA =
16.0

; 0 ≤ A ≤0.10

-20.0 A + 18.0


; 0.10 < A≤ 0.40

10.0

 ; 0.40 < A≤ 0.60
6.0


 ; 0.60 < A≤ 1.0
For MCC centre frequency = 5875MHz, 5905MHz, 5915MHz,

MA =
16.0

; 0 ≤ A ≤0.10

-20.0 A + 18.0


; 0.10 < A≤ 0.40

6.0


 ; 0.40 < A≤ 1.0
For MCC centre frequency = 5885MHz, 5895MHz

MA =
14.0

; 0 ≤ A ≤0.10

-20.0 A + 16.0


; 0.10 < A≤ 0.20

6.0


 ; 0.20 < A≤ 1.0
Where A = NRB_alloc / NRB_agg.
 3.3 Single carrier high power V2X UE Tx/Rx requirements
 High power V2X UE for single CC operation (Power class2)

	TX requirements
	Issue
	company
	Comment
	Agree/Disagree

	
	
	LG
	
	CATT
	
	
	

	
	Maximum output power
	Support Power class 2 (26dBm)
	
	Power class 2 per UE
	
	
	E-mail discussion

	
	MPR/A-MPR
	TBD. Need to study to satisfy the regulation and reasonable  CM/PAPR
	Refer to section 3.3.1
	TBD
	
	Need to agreements in RAN4 #82meeting
	E-mail discussion

	
	Configured Tx power
	Follow V2X configured Tx power with PC2
	
	May need to be modified  in terms of IE P_Max
May need to add ΔPPowerClass as defined for HPUE in band 41
	
	
	E-mail discussion

	
	Min./Off power
	Expect no need to change,
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	Time mask
	Follow same V2X Time mask
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	Power control
	Expect no need to change
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	Transmit signal quality
	Expect no need to change
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	OOB emission
	Same SEM/A-SEM for V2X UE to meet the regulation limitation.
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	ACLR
	FFS. depending on the adjacent channel coexistence results
	
	TBD
	
	
	E-mail discussion

	
	SE
	Follow the same A-SE for B47
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	RX requirements
	REFSENS
	Expect no need to change
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	Maximum input level
	Keep the same requirements
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	ACS
	Keep the same requirements
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	IBB
	Keep the same requirements
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	OOBB
	Keep the same requirements
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	NBB
	Keep the same requirements
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	Spurious response
	Keep the same requirements
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion

	
	Wideband intermodulation
	Keep the same requirements
	
	Expected to be the same as power 3 UE
	
	
	E-mail discussion


3.3.1 MPR/A-MPR for high power V2X UE

3.3.1.1 Huawei proposal

Maximum output power with power class 2 of 26dBm is agreed for high power V2X UE for single carrier operation. MPR simulation is done to meet LTE PC2 ACLR (31dBc) and SEM requirements. The simulation assumptions follow legacy LTE assumptions with Carrier leakage=25dBc, IQ image=25dBc and CIM3=60dBc. 

MPR simulation results for PSCCH and the corresponding PSSCH in adjacent resource blocks for 26dBm output power UE can be found in Figure 1.
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Figure 6 MPR comply with LTE ACLR and SEM, SA and data adjacent

MPR simulation results for PSCCH and the corresponding PSSCH in non-adjacent resource blocks for 26dBm output power UE can be found in Figure 2.
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Figure 7 MPR comply with LTE ACLR and SEM, SA and data non-adjacent
MPR Proposal

Based on the simulation results in above sections, for power class 2 V2X UE, the allowed Maximum Power Reduction (MPR) for the maximum output power due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified as follows:
Table 1: Maximum Power Reduction (MPR) for Power class 2 V2X UE with PSCCH and PSSCH in adjacent
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	-
	
	-
	≤ 2

	16 QAM
	
	
	
	-
	
	-
	≤ 2.5


For power class 2 V2X UE with PSCCH and PSSCH transmissions in non-adjacent resource blocks in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power is specified as follows
MPR = CEIL {MA, 0.5}

Where MA is defined as follows
For 10MHz channel bandwidth         MA =
4.5

         ; 0.0< A ≤ 0.2
8.5 – 20.0A

; 0.2< A ≤0.3
2.5



   ; 0.3< A ≤1.00
For 20MHz channel bandwidth         MA =
9.0

         ; 0.0< A ≤ 0.1
12.0 – 30.0A

; 0.1< A ≤0.3
3.0



   ; 0.3< A ≤1.00

Where


A = NRB_alloc / NRB.


CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.

Considering these MPR values, regulatory requirement of PSD limitation 23dBm/MHz can already be guaranteed, so no additional requirements for regulatory requirements are needed.
A-MPR simulation results for PSCCH and the corresponding PSSCH in adjacent resource blocks for 26dBm output power UE for each channel can be found in Figure 1.
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Figure 8 A-MPR comply with ASEM and ASE for high power UE, SA and data in adjacent

A-MPR simulation results for PSCCH and the corresponding PSSCH in non-adjacent resource blocks for 26dBm output power UE for each channel can be found in Figure 2.
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Figure 9 A-MPR comply with ASEM and ASE for high power UE, SA and data in non-adjacent
A-MPR Proposal

Based on the simulation results in above sections, for power class 2 V2X UE, the allowed additional Maximum Power Reduction (A-MPR) for the maximum output power due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified as follows:

It is noted that the allowed A-MPR values specified below are in addition to the allowed MPR requirements specified in above section.
Table 1: Additional Maximum Power Reduction (A-MPR) for power class 2 V2X UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_xx
	6.6.2.2.4 (A-SEM)

6.6.3.2 (A-SE)
	47
	10
	Table 2


Table 2: A-MPR for NS_xx
	Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	Adjacent
	5860
	<20
	15

	
	
	>20 & <30
	13

	
	
	>30
	12

	
	5870, 5900, 5880, 5890, 5900
	<15 & >40
	1

	Non-Adjacent
	5860
	-
	12.5

	
	5910, 5920
	<10
	5.5

	
	
	<20 & >10
	3

	
	5870, 5880, 5890, 5900
	<10
	5.5


4 Other issues for V2V/V2X WI
