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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the last RAN4 #98 meetings and e-mail discussion, RAN4 agreed the general MPR/A-MPR simulation assumptions for leftover issues for 5G V2X service.
In this paper, we propose to capture MPR/A-MPR simulation assumptions for left over issues such as PC2 V2X operation in ITS spectrum and intra-ban con-current operation in licensed band.


****************** Start of the TP in TR38.xxx ************************

[bookmark: _Toc36034747][bookmark: _Toc42537342][bookmark: _Toc46356407][bookmark: _Toc52566321][bookmark: _Toc63322630]5	Leftover RF requirements
[bookmark: _Toc36034748][bookmark: _Toc42537343][bookmark: _Toc46356408][bookmark: _Toc52566322][bookmark: _Toc63322631]5.1	Power class 2 sidelink UE 

[bookmark: _Toc63322632]5.1.1	Coexistence evaluation for PC2 SL UE in licensed band
In this section, the adjacent channel system coexistence evaluation for PC2 NR V2X operation was studied for NR V2X services.  The operating scenarios include the case where the carrier is deployed for NR V2X service in licensed spectrum. For the licensed carrier, the coexistence evaluation include LTE or NR Uu on the adjacent carrier of NR V2X.

[bookmark: _Toc63322633]5.1.1.1 Coexistence evaluation scenarios
The adjacent channel coexistence evaluation scenarios for PC2 NR V2X service are shown in Table 5.1.1.1-1
Table 5.1.1.1-1: The adjacent channel coexistence scenarios for PC2 NR V2X service
	NR V2X operating frequency
	Deployment scenarios
(Aggressor-to-Victim)

	FR1
	Scenario A: V2X service at licensed band where only NR SL is supported. (TDD: 2.6GHz)
(2nd priority)
	· Case1: PC2 NR V2X UE-to- PC2 NR V2X UE
· Case2: PC2 NR V2X UE-to- PC3 NR V2X UE

	
	Scenario B: V2X service at licensed bands where NR SL and NR Uu are supported. (TDD: 2.6GHz)
(1st  priority)
	· Case3: : PC2 NR V2X UE-to-NR Uu BS
· Case4: NR Uu UE-to- PC2 NR V2X UE



Basic simulation parameters are below
· Deployment scenarios: Urban Manhattan grid model
· Simulation Block Size : 
· Urban : Manhattan grid model: 3*433m, 3*250m

· RAN1 dependent parameter
· For licensed band, NR SL operation in Uplink band in FDD, UL opportunity in TDD is considered.
· For SINR calculation in partial overlapping between aggressor and victim, worst case SINR should be considered.

The details of the deployment scenarios are presented in the following clauses.

[bookmark: _Toc63322634]5.1.1.2 Coexistence simulations assumptions 
[bookmark: _Toc36034752][bookmark: _Toc42537347]5.1.1.2.1 Layout model
RAN4 reuse the Manhattan Grid model based on the network layout model for licensed band as shown in section 5.2.1 and section 5.2.2 in TR38.886.

5.1.1.2.2 Simulation parameters
In Table 5.1.1.2.2-1 and Table 5.1.1.2.2-2, RAN4 provide detail simulation parameters for PC2 coexistence evaluation in licensed band.
Table 5.1.1.2.2-1: Simulation parameters in licensed band for scenarios A
	Parameter
	Value

	
	NR V2X UE (Aggressor)
	NR V2X UE (Victim)

	Tx power
	26dBm
	23dBm or 26dBm

	Channel Bandwidth
	20MHz
	20MHz

	Packet size
	1) 14 PRB (190 byte packet) for 15kHz SCS 
2) Other options are not precluded
	1) 14 PRB (190 byte packet) for 15kHz SCS 
2)Other options are not precluded

	Traffic model
	1 transmission every 100ms
· 100ms message generation period
· Time instance of message generation is randomized among vehicles 

	Noise figure
	9dB
	9dB

	Antenna pattern
	Omni-directional with gain of 0 dBi

	Sidelink Power control
	The worst case of no power control is used

	SINR-to-BLER mapping
	As per link level performance model in TR 38.xxx 
Table A-x for 2.6GHz
	As per link level performance model in TR 38.xxx
Table A-x for 2.6GHz



Table 5.1.1.2.2-2: Simulation parameters in licensed band for scenarios B
	Parameter
	Value

	
	NR UE
	NR BS
	NR V2X UE 

	Max Tx power
	23dBm or 26dBm
	NA
	26dBm

	Channel Bandwidth
	20MHz
	20MHz
	20MHz

	Packet size
	1) [32] PRB for 15kHz SCS 
2) Other options are not precluded
	 
	1) 14 PRB (190 byte packet) for 15kHz SCS 
2) Other options are not precluded

	Traffic model
	Full buffer
	Full buffer
	Reference table 5.2.1.2-1

	Noise figure
	N/A
	5dB
	9dB

	Antenna pattern
	Omni-directional with gain of 0 dBi
	Antenna pattern for FR1 Macro BS from TR 38.828
	Omni-directional with gain of 0 dBi

	SINR-to-BLER mapping for NR V2X
	NA
	NA
	As per link level performance model in TR 38.xxx
Table A-x for 2.6GHz

	SINR-to-rate mapping for NR
	NA
	As per link level performance model in TR 36.942 (Table A.2). α, attenuation = 0.4, SNIRMIN, dB = -10, SNIRMAX, dB = 22 (subclause 5.2.3.6 from TR 38.828).
	NA



5.1.1.2.3 ACLR and ACS
RAN4 only consider 1step ACLR/ACS model to derive the PC2 coxistence evaluation in licensed band
Table 5.1.1.2.3-1: ACLR and ACS in licensed band for scenarios A
	Parameter
	Value

	
	PC2 NR V2X UE (Aggressor) 
	NR V2X UE (Victim PC3/PC2)

	ACLR
	31+XdB
	30 + X dB
31 + X dB

	ACS
	27+XdB
	27+ X dB



Table 5.1.1.2.3-2: ACLR and ACS in licensed band for scenarios B
	Parameter
	Value

	
	NR UE (PC3/PC2)
	NR BS
	NR V2X UE (PC2)

	ACLR
	30 dB/31 dB
	NA
	31 + X dB

	ACS
	NA
	46 dB
	27 + X dB



5.1.1.2.4 [bookmark: _Toc36034759][bookmark: _Toc42537354]Power control
For V2X operating scenarios A, RAN4 make consensus to reuse the OLPC in TR36.786 or no power control is considered.
For V2X operating scenarios B, the power control mechanism which was specified in clause 5.2.3.4 in TR38.886 for FR1 TDD band can be reused.

[bookmark: _Toc63322635]5.1.1.3 Coexistence results

[bookmark: _Toc63322636]5.1.1.4 Conclusion of Coexistence evaluations

[bookmark: _Toc63322637]5.1.2	PC2 NR V2X UE RF requirements for single carrier
[bookmark: _Toc463997753][bookmark: _Toc36034797][bookmark: _Toc42537394]5.1.2.1	Maximum output power for NR V2X UE
The following V2X UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).
Table 8.1-1: V2X UE Power Class
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	…
	
	
	
	
	
	
	
	

	n47
	
	
	26
	±2
	23
	±2
	
	

	NOTE 1:	NR Band n47 is used for NR V2X Service.
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance 



[bookmark: _Toc463997754][bookmark: _Toc36034798][bookmark: _Toc42537395]5.1.2.2	UE maximum output power reduction

The following assumption can serve as a starting point for MPR simulation assumptions as shown in Table 5.1.2.2-1 and Table 5.1.2.2-2.
Table 5.1.2.2-1: MPR simulation assumption for PC2 NR V2X
	parameter
	Assumption

	center frequency
	5.9GHz

	Bandwidth
	10/20/30/40MHz

	Maximum output power
	26 dBm

	numerology
	15 kHz/30kHz/60kHz

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	45dBc or 60dBc

	PA calibration
	PA calibrated to deliver [31dBc] ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.



For PC2 NR V2X, simultaneous transmission of PSCCH and PSSCH in the same sub-frame is supported. The following constraints in Table 5.1.2.2-2 can be assumed based on current RAN1’s agreement.
Table 5.1.2.2-2: PC2 V2X UE’ MPR simulation assumptions
	Items
	Assumption

	Allowed sub-channel sizes
	•	Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

	Allowed LCRB allocation
	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

	Regarding PSCCH / PSSCH multiplexing
	[image: ]

	PSCCH size
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH
	0dB



For simultaneous transmission of PSFCH transmission for PC2 V2X UE, RAN4 assumed as follow
Table 5.1.2.2-3: PC2 V2X UE’ MPR simulation assumptions for PSFCH transmission
	Items
	Assumption

	Modulation for PSSCH
	QPSK

	PSFCH
	ZC sequence

	Structure of Slot
	Baseline is follow RAN1 agreements

	RB allocation
	· 1 RB per user
· All users have the same power per RB
· Total power of all users equals 26dBm for PC2
· Both Non-contiguous PSFCH RB allocation and contiguous PSFCH allocation are allowed
· MPR will be derived by non-contiguous PSFCH RB allocation (N>1)
· At least, the worst cases with possible RBstart and Ngap need to be checked. ( Ngap = RBend – RBstart )
· For example: The worst case N gap is (106-1 =105*15kHz*12=) 18.9MHz for 20MHz, 15kHz SCS
· IMD problem by dual PSFCH in SEM/SE region shall be considered to derive MPR level according to all supporting CBW and SCS.
· N (Number of users) is up to 5 and RBs except for RBstart and RBend can be inserted between RBstart and RBend randomly.
· Assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision. 



For S-SSB transmission for PC2 V2X UE, RAN4 assumed as follow
Table 5.1.2.2-4: PC2 V2X UE’ MPR simulation assumptions for S-SSB transmission
	Items
	Assumption

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Golden-sequence

	S-SSB structure
	[image: ]

	RB allocation
	RBstart: All the possible cases 
LCRB: 11 RB



<Unchanged sections are omitted>

[bookmark: _Toc36034750][bookmark: _Toc42537345][bookmark: _Toc46356410][bookmark: _Toc52566324][bookmark: _Toc63322640]5.2	Partial used SL Intra-band V2X operation in a licensed band
[bookmark: _Toc36034753][bookmark: _Toc42537348][bookmark: _Toc46356413][bookmark: _Toc52566327][bookmark: _Toc63322641]5.2.1	Partial used SL Intra-band V2X operation scenarios and basic assumptions

[bookmark: _Toc36034755][bookmark: _Toc42537350][bookmark: _Toc46356415][bookmark: _Toc52566329][bookmark: _Toc63322642]5.2.2	Coexistence evaluation

[bookmark: _Toc63322643]5.2.2.1 Coexistence evaluation scenarios

[bookmark: _Toc63322644]5.2.2.2 Coexistence simulations assumptions 

[bookmark: _Toc63322645]5.2.2.3 Coexistence results

[bookmark: _Toc63322646]5.2.2.4 Conclusion of Coexistence evaluations

5.2.3	NR V2X intra-band UE RF requirements for TDM operation

[bookmark: _Toc63322647]5.2.43	NR V2X intra-band con-current UE RF requirements with adjacent channel for FDM operation

[bookmark: _Toc63322648]5.2.43.1 Tx requirements for NR V2X intra-band contiguous con-current operation
5.2.4.1.1	Maximum output power
The following NR V2X intra-band contiguous con-current operating UE’ Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).
Table 5.2.4.1.1-1: intra-band contiguous con-current V2X UE Power Class
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	…
	
	
	
	
	
	
	
	

	V2X_n79B
	
	
	
	
	23
	±2
	
	

	V2X_n79C
	
	
	
	
	23
	±2
	
	

	NOTE 1:	the intra-band contiguous con-current NR V2X operating band is used for NR V2X and NR Uu Service.
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance 



5.2.4.1.2	UE maximum output power reduction

The following assumption can serve as a starting point for MPR simulation assumptions as shown in Table 5.2.4.1.2-1 and Table 5.2.4.1.2-2.
Table 5.2.4.1.2-1: MPR simulation assumption for NR V2X intra-band contiguous con-current operation
	parameter
	Assumption

	center frequency
	4.5GHz (n79)

	Bandwidth
	10/20/30/40MHz for NR SL
10/20/40/60/80MHz for NR Uu

	Maximum output power
	26 dBm

	numerology
	15 kHz/30kHz/60kHz

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM for NR SL
CP-OFDM or DFT-S-OFDM for NR Uu

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	45dBc or 60dBc

	PA calibration
	PA calibrated to deliver 30dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.



For NR V2X intra-band contiguous con-current operation, simultaneous transmission of PUSCH/PUCCH and NR V2X’s PSCCH and PSSCH in the same sub-frame is supported. The following constraints in Table 5.2.4.1.2-2 can be assumed based on current RAN1’s agreement.
Table 5.2.4.1.2-2: NR V2X intra-band contiguous con-current operation UE’ MPR simulation assumptions
	Items
	Assumption

	Allowed sub-channel sizes for NR SL
	•	Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

	Allowed LCRB allocation for NR SL
	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.
No restriction of LCRB for NR Uu

	Regarding PSCCH / PSSCH multiplexing for NR SL
	[image: ]

	PSCCH size for NR SL
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH for NR SL
	0dB

	NOTE 1: If there is not indicate the detail parameters, then follow TR38.886 for NR SL operation. Also follow TS38.211/TS38.212/TS38.101-1 for NR Uu operation.



For simultaneous transmission of PSFCH transmission for V2X UE and PUSCH/PUCCH for NR Uu, RAN4 need further discussion how to apply the MPR requirements. 
For simultaneous transmission of S-SSB transmission for V2X UE and PUSCH/PUCCH for NR Uu, RAN4 need further discussion how to apply the MPR requirements.
[bookmark: _MON_1489222163]
<End of Changes>
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