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For MPR in TR 38.785[2], we provide more MPR simulation results considering a combination of each modulation order(MO). Based on the simulation results, we would like to propose the MPR for NR V2X intra-band con-current operation. 

Discussion 
In [2], the MPRs for PC3 and PC2 are captured as follows.
Table 5.2.4.1.2-3: Contiguous RB allocation for Power Class 3
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	≤ [1.0]
	≤ [1.0]

	
	16QAM
	≤ [1.0]
	≤ [1.0]

	
	64QAM
	≤ [1.0]
	≤ [1.0]

	
	256QAM
	≤ [1.5]
	≤ [1.5]



Table 5.2.4.1.2-4: Non-contiguous RB allocation for Power Class 3
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	≤ [1.0]
	≤ [1.5]
	≤ [3.0]

	
	16QAM
	≤ [1.0]
	≤ [1.5]
	≤ [3.0]

	
	64QAM
	≤ [1.0]
	≤ [1.5]
	≤ [3.0]

	
	256QAM
	≤ [1.5]
	≤ [2.0]
	≤ [3.0]



Table 5.2.4.1.2-5: Contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	≤ [1.5]
	≤ [3.5]

	
	16QAM
	≤ [2.0]
	≤ [3.5]

	
	64QAM
	≤ [3.0]
	≤ [3.5]

	
	256QAM
	≤ [5.0]
	≤ [5.0]



Table 5.2.4.1.2-6: Non-contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	≤ [2.0]
	≤ [4.0]
	≤ [6.0]

	
	16QAM
	≤ [2.5]
	≤ [4.0]
	≤ [6.0]

	
	64QAM
	≤ [3.5]
	≤ [4.5]
	≤ [6.0]

	
	256QAM
	≤ [4.5]
	≤ [5.0]
	≤ [6.0]



For the MPRs, we did more simulations with different combinations of SL MO and UL MO with the following simulation assumptions.
Considered simulation assumptions.
	· Channel BW configurations for class B 
· 10MHz (NR SL, 30kHz SCS) + 10MHz (NR Uu, 30kHz SCS)
· Waveform
· CP-OFDM(NR SL) + CP-OFDM(NR Uu)
· Maximum total output power
· 26dBm : 23dBm 2 PAs
· Modulation order
· {SL, UL} = {QPSK,      QPSK/16QAM/64QAM/256QAM}
                    {16QAM,   QPSK/16QAM/64QAM/256QAM}
{64QAM,   QPSK/16QAM/64QAM/256QAM}
{256QAM, QPSK/16QAM/64QAM/256QAM}
· RB allocation 
· Refer table 2-1 & 2-2




The following tables show simulation results of MPR with a maximum total output power of 26dBm assuming 23dBm 2 PAs.  
· Table 2.1: MRR for contiguous RB allocation 
· Table 2.2: MPR for non-contiguous RB allocation 

Table 2.1 : MPR for  contiguous RB allocation in 10MHz(SL) + 10MHz(UL) @ Max.Total.Power = 26dBm
	SL Config.
	UL Config.
	　
	MPR

	CBW(10MHz):
SCS(30kHz)
	CBW(10MHz):
SCS(30kHz)
	
	

	(L_CRB,StartRBidx)
	
	UL Modulation Order(MO)

	SL_RB
	UL_RB
	Inner/Outer
	SL MO
	QPSK
	16QAM
	64QAM
	256QAM

	(10,14)
	(1,0)
	Inner
	QPSK
	0.13 
	0.43 
	1.47 
	3.14 

	(10,14)
	(13,0)
	Inner
	QPSK
	0.28 
	0.69 
	1.90 
	3.89 

	(10,14)
	(1,0)
	Inner
	16QAM
	0.84 
	0.81 
	1.48 
	3.18 

	(10,14)
	(13,0)
	Inner
	16QAM
	0.63 
	0.68 
	1.91 
	3.91 

	(10,14)
	(1,0)
	Inner
	64QAM
	2.08 
	2.15 
	2.08 
	3.04 

	(10,14)
	(13,0)
	Inner
	64QAM
	1.86 
	1.88 
	1.96 
	3.90 

	(10,14)
	(1,0)
	Inner
	256QAM
	4.06 
	4.07 
	4.11 
	4.02 

	(10,14)
	(13,0)
	Inner
	256QAM
	3.72 
	3.64 
	3.67 
	3.87 

	(10,14)
	(14,0)
	Outer
	QPSK
	0.40 
	0.77 
	2.00 
	3.91 

	(10,14)
	(24,0)
	Outer
	QPSK
	2.29 
	2.27 
	2.28 
	4.54 

	(10,14)
	(14,0)
	Outer
	16QAM
	0.63 
	0.75 
	1.99 
	3.98 

	(10,14)
	(24,0)
	Outer
	16QAM
	2.30 
	2.27 
	2.27 
	4.42 

	(10,14)
	(14,0)
	Outer
	64QAM
	1.82 
	1.86 
	2.00 
	3.95 

	(10,14)
	(24,0)
	Outer
	64QAM
	2.29 
	2.29 
	2.27 
	4.43 

	(10,14)
	(14,0)
	Outer
	256QAM
	3.73 
	3.64 
	3.69 
	3.99 

	(10,14)
	(24,0)
	Outer
	256QAM
	3.65 
	3.64 
	3.68 
	4.31 




Table 2.2 : MPR for  non-contiguous RB allocation in 10MHz(SL) + 10MHz(UL) @ Max.Total.Power = 26dBm
	SL Config.
	UL Config.
	　
	MPR

	CBW(10MHz):
SCS(30kHz)
	CBW(10MHz):
SCS(30kHz)
	
	

	(L_CRB,StartRBidx)
	
	UL Modulation Order(MO)

	SL_RB
	UL_RB
	Inner/Outer1
/Outer2
	SL MO
	QPSK
	16QAM
	64QAM
	256QAM

	(10,14)
	(1,2)
	Inner
	QPSK
	0.14 
	0.34 
	1.53 
	3.20 

	(10,14)
	(1,2)
	Inner
	16QAM
	0.68 
	0.66 
	1.40 
	3.10 

	(10,14)
	(1,2)
	Inner
	64QAM
	1.90 
	1.94 
	1.92 
	3.07 

	(10,14)
	(1,2)
	Inner
	256QAM
	3.85 
	3.86 
	3.86 
	3.86 

	(10,14)
	(14,3)
	Outer1
	QPSK
	1.10 
	1.13 
	1.93 
	3.91 

	(10,14)
	(14,10)
	Outer1
	QPSK
	2.46 
	2.47 
	2.44 
	3.70 

	(10,14)
	(14,3)
	Outer1
	16QAM
	1.10 
	1.10 
	1.92 
	3.92 

	(10,14)
	(14,10)
	Outer1
	16QAM
	2.46 
	2.49 
	2.46 
	3.66 

	(10,14)
	(14,3)
	Outer1
	64QAM
	1.81 
	1.81 
	1.93 
	3.97 

	(10,14)
	(14,10)
	Outer1
	64QAM
	2.46 
	2.44 
	2.47 
	3.73 

	(10,14)
	(14,3)
	Outer1
	256QAM
	3.67 
	3.65 
	3.55 
	3.89 

	(10,14)
	(14,10)
	Outer1
	256QAM
	3.64 
	3.58 
	3.64 
	3.68 

	(10,9)
	(1,12)
	Outer2
	QPSK
	2.29 
	2.29 
	2.29 
	3.71 

	(10,9)
	(1,12)
	Outer2
	16QAM
	2.29 
	2.32 
	2.32 
	4.30 

	(10,9)
	(1,12)
	Outer2
	64QAM
	2.29 
	2.30 
	2.30 
	3.86 

	(10,9)
	(1,12)
	Outer2
	256QAM
	3.81 
	3.85 
	3.92 
	4.08 



From Table 2.1 and Table 2.2, we can see different MPRs under the same SL MO according to the combination of UL MO. 
Table 2.3 and Table 2.4 summarize maximum MPR among the relative differences to MPR of the combination of {QPSK, QPSK} for all MO combinations in each Inner/Outer for Table 2.3 and in each Inner/Outer1/Outer2 for Table 2.4.

Table 2.3 : Relative maximum difference of other MO combinations from a maximum MPR of {QPSK, QPSK} for contiguous RB allocation in 10MHz(SL) + 10MHz(UL) @ Max.Total.Power = 26dBm
	　
	Relative MPR from {QPSK, QPSK}

	
	

	
	UL Modulation Order(MO)

	Inner/Outer
	SL MO
	QPSK
	16QAM
	64QAM
	256QAM

	Inner
	QPSK
	0
	0.41
	1.62
	3.61

	
	16QAM
	0.56
	0.53
	1.63
	3.63

	
	64QAM
	1.8
	1.87
	1.8
	3.62

	
	256QAM
	3.78
	3.79
	3.83
	3.74

	Outer
	QPSK
	0
	-0.02
	-0.01
	2.25

	
	16QAM
	0.01
	-0.02
	-0.02
	2.13

	
	64QAM
	0
	0
	-0.02
	2.14

	
	256QAM
	1.44
	1.35
	1.4
	2.02



Table 2.4 : Relative maximum difference of other MO combinations from a maximum MPR of {QPSK, QPSK}  for  non-contiguous RB allocation in 10MHz(SL) + 10MHz(UL) @ Max.Total.Power = 26dBm
	　
	MPR

	
	

	
	UL Modulation Order(MO)

	Inner/Outer1
/Outer2
	SL MO
	QPSK
	16QAM
	64QAM
	256QAM

	Inner
	QPSK
	0
	0.2
	1.39
	3.06

	
	16QAM
	0.54
	0.52
	1.26
	2.96

	
	64QAM
	1.76
	1.8
	1.78
	2.93

	
	256QAM
	3.71
	3.72
	3.72
	3.72

	Outer1
	QPSK
	0
	0.01
	-0.02
	1.45

	
	16QAM
	0
	0.03
	0
	1.46

	
	64QAM
	0
	-0.02
	0.01
	1.51

	
	256QAM
	1.21
	1.19
	1.18
	1.43

	Outer2
	QPSK
	0
	0
	0
	1.42

	
	16QAM
	0
	0.03
	0.03
	2.01

	
	64QAM
	0
	0.01
	0.01
	1.57

	
	256QAM
	1.52
	1.56
	1.63
	1.79



Based on the difference, there can be 3 options for how to define MPR for intra-band con-current operation in a licensed band.
· Option1: Define MPR for all combinations of SL MO and UL MO
· Option 2: Define MPR based on the combination of SL MO and highest UL MO 
· Option 3: Define MPR based on the higher MO between SL MO and UL MO

For Option 1, 
· PC2 MPR can be updated as
· Table 2.5 for contiguous RB allocation taking the difference of Table 2.3 on top of Table 5.2.4.1.2-5 into account
· Table 2.6 for non-contiguous RB allocation taking the difference of Table 2.4 on top of Table 5.2.4.1.2-6 into account. 
· PC3 MPR can be updated as
· Table 2.7 for contiguous RB allocation taking the difference of Table 2.3 on top of Table 5.2.4.1.2-3 into account
· Table 2.8 for non-contiguous RB allocation taking the difference of Table 2.4 on top of Table 5.2.4.1.2-4 into account. 
For Option 2, 
· PC2 MPR can be updated as
· Table 2.9 for contiguous RB allocation taking the difference of Table 2.3 on top of Table 5.2.4.1.2-5 into account
· Table 2.10 for non-contiguous RB allocation taking the difference of Table 2.4 on top of Table 5.2.4.1.2-6 into account.
· PC3 MPR can be updated as
· Table 2.11 for contiguous RB allocation taking the difference of Table 2.3 on top of Table 5.2.4.1.2-3 into account
· Table 2.12 for non-contiguous RB allocation taking the difference of Table 2.4 on top of Table 5.2.4.1.2-4 into account.
For Option 3, 
· PC2 MPR can be updated as
· Table 2.13 for contiguous RB allocation taking the difference of Table 2.3 on top of Table 5.2.4.1.2-5 into account
· Table 2.14 for non-contiguous RB allocation taking the difference of Table 2.4 on top of Table 5.2.4.1.2-6 into account.
· PC3 MPR can be updated as
· Table 2.15 for contiguous RB allocation taking the difference of Table 2.3 on top of Table 5.2.4.1.2-3 into account
· Table 2.16 for non-contiguous RB allocation taking the difference of Table 2.4 on top of Table 5.2.4.1.2-4 into account.


Table 2.5: Contiguous RB allocation for Power Class 2 (Option 1)
	
	MPR for bandwidth class B(dB)

	
	inner
	outer

	Modulation
	UL MO
	UL MO

	                    SL MO
	QPSK
	16QAM
	64QAM
	256QAM
	QPSK
	16QAM
	64QAM
	256QAM

	CP-OFDM
	QPSK
	1.5
	2.0
	3.0
	5.0
	3.5
	3.5
	3.5
	5.5

	
	16QAM
	2.0
	2.0
	3.0
	5.0
	3.5
	3.5
	3.5
	5.5

	
	64QAM
	3.0
	3.0
	3.0
	5.0
	3.5
	3.5
	3.5
	5.5

	
	256QAM
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.5



Table 2.6: Non-Contiguous RB allocation for Power Class 2 (Option 1)
	
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	Modulation
	UL MO
	UL MO
	UL MO

	                    SL MO
	QPSK
	16QAM
	64QAM
	256QAM
	QPSK
	16QAM
	64QAM
	256QAM
	QPSK
	16QAM
	64QAM
	256QAM

	CP-OFDM
	QPSK
	2.0
	2.0
	3.0
	5.0
	4.0
	4.0
	4.0
	5.5
	6.0
	6.0
	6.0
	6.5

	
	16QAM
	2.5
	2.5
	3.0
	5.0
	4.0
	4.0
	4.0
	5.5
	6.0
	6.0
	6.0
	6.5

	
	64QAM
	3.5
	3.5
	3.5
	5.0
	4.5
	4.5
	4.5
	5.5
	6.0
	6.0
	6.0
	6.5

	
	256QAM
	5.5
	5.5
	5.5
	5.5
	5.5
	5.5
	5.5
	5.5
	6.5
	6.5
	6.5
	6.5



Table 2.7: Contiguous RB allocation for Power Class 3 (Option 1)
	
	MPR for bandwidth class B(dB)

	
	inner
	outer

	Modulation
	UL MO
	UL MO

	                    SL MO
	QPSK
	16QAM
	64QAM
	256QAM
	QPSK
	16QAM
	64QAM
	256QAM

	CP-OFDM
	QPSK
	1.0
	1.0
	1.0
	2.0
	1.0
	1.0
	1.0
	2.5

	
	16QAM
	1.0
	1.0
	1.0
	2.0
	1.0
	1.0
	1.0
	2.5

	
	64QAM
	1.0
	1.0
	1.0
	2.0
	1.0
	1.0
	1.0
	2.5

	
	256QAM
	2.0
	2.0
	2.0
	2.0
	2.0
	2.0
	2.0
	2.5



Table 2.8: Non-Contiguous RB allocation for Power Class 3 (Option 1)
	
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	Modulation
	UL MO
	UL MO
	UL MO

	                    SL MO
	QPSK
	16QAM
	64QAM
	256QAM
	QPSK
	16QAM
	64QAM
	256QAM
	QPSK
	16QAM
	64QAM
	256QAM

	CP-OFDM
	QPSK
	1.0
	1.0
	1.0
	2.0
	1.5
	1.5
	1.5
	2.5
	3.0
	3.0
	3.0
	3.5

	
	16QAM
	1.0
	1.0
	1.0
	2.0
	1.5
	1.5
	1.5
	2.5
	3.0
	3.0
	3.0
	3.5

	
	64QAM
	1.0
	1.0
	1.0
	2.0
	1.5
	1.5
	1.5
	2.5
	3.0
	3.0
	3.0
	3.5

	
	256QAM
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	3.5
	3.5
	3.5
	3.5





Table 2.9: Contiguous RB allocation for Power Class 2 (Option 2)
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	5.0
	5.5

	
	16QAM
	5.0
	5.5

	
	64QAM
	5.0
	5.5

	
	256QAM
	5.0
	5.5



Table 2.10: Non-Contiguous RB allocation for Power Class 2 (Option 2)
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	5.0
	5.5
	6.5

	
	16QAM
	5.0
	5.5
	6.5

	
	64QAM
	5.0
	5.5
	6.5

	
	256QAM
	5.5
	5.5
	6.5



Table 2.11: Contiguous RB allocation for Power Class 3 (Option 2)
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	2.0
	2.5

	
	16QAM
	2.0
	2.5

	
	64QAM
	2.0
	2.5

	
	256QAM
	2.0
	2.5



Table 2.12: Non-Contiguous RB allocation for Power Class 3 (Option 2)
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	2.0
	2.5
	3.5

	
	16QAM
	2.0
	2.5
	3.5

	
	64QAM
	2.0
	2.5
	3.5

	
	256QAM
	2.5
	2.5
	3.5





Table 2.13: Contiguous RB allocation for Power Class 2 (Option 3)
	Higher Modulation of {SL MO, UL MO}
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	1.5
	3.5

	
	16QAM
	2.0
	3.5

	
	64QAM
	3.0
	3.5

	
	256QAM
	5.0
	5.5



Table 2.14: Non-Contiguous RB allocation for Power Class 2 (Option 3)
	Higher Modulation of {SL MO, UL MO}
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	2.0
	4.0
	6.0

	
	16QAM
	2.5
	4.0
	6.0

	
	64QAM
	3.5
	4.5
	6.0

	
	256QAM
	5.5
	5.5
	6.5



Table 2.15: Contiguous RB allocation for Power Class 3 (Option 3)
	Higher Modulation of {SL MO, UL MO}
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	1.0
	1.0

	
	16QAM
	1.0
	1.0

	
	64QAM
	1.0
	1.0

	
	256QAM
	2.0
	2.5



Table 2.16: Non-Contiguous RB allocation for Power Class 3 (Option 3)
	Higher Modulation of {SL MO, UL MO}
	MPR for bandwidth class B(dB)

	
	inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	1.0
	1.5
	3.0

	
	16QAM
	1.0
	1.5
	3.0

	
	64QAM
	1.0
	1.5
	3.0

	
	256QAM
	2.5
	2.5
	3.5



Based on the analysis, we propose as follows,
Proposal 1: Define MPR for intra-band con-current operation in a licensed band with one option among the following 3 options.
· Option1: Define MPR with Table 2.5 and Table 2.6 for Power Class 2, Table 2.7 and Table 2.8 for Power Class 3 considering all combinations of SL MO and UL MO.
· Option 2: Define MPR with Table 2.9 and Table 2.10 for Power Class 2, Table 2.11 and Table 2.12 for Power Class 3 considering the combination of SL MO and highest UL MO(256QAM). 
· Option 3: Define MPR with Table 2.13 and Table 2.14 for Power Class 2, Table 2.15 and Table 2.16 for Power Class 3 considering the higher MO between SL MO and UL MO.

Proposal 2: Update TP for MPR with one option in Proposal 1.
For simplicity, option 3 is preferred. 

And, the following WF[1] was agreed in the last RAN4 meeting.
	Proposed WF 
Further discuss in Feb meeting and make a decision based on consideration for the following aspects:
· Whether there should be big difference between the case of intra-band con-current operation and intra-band UL CA taken the implementation architectures into consideration
· Whether similar manner of MPR definition for UL CA could be considered for SL as well, e.g. category of RB allocation of inner, outer1 and outer2
· Difference between simulation and measurement should be considered based on the agreed MPR simulations assumptions in TR38.785.
· Other aspects helpful to address the difference between the two options can also be considered




Compared to intra-band UL CA,  the big difference is a minimum RB number for the worst case in simulation assumption for MPR.
· Intra-band UL CA : 1RB (CC1) + 1RB(CC2)
· Intra-band con-current operation(UL+SL) : 1RB(CC1_UL) + 10RB(CC2_SL)
The difference of 1RB(CC2) and 10RB(CC2_SL) requires a different MPR. Therefore, MPR of intra-band UL CA should not be reused for intra-band con-current operation.

Proposal 3: MPR of intra-band UL CA should not be reused for intra-band con-current operation.

Conclusion 
Based on the MPR simulation results, we propose as follows.
Proposal 1: Define MPR for intra-band con-current operation in a licensed band with one option among the following 3 options.
· Option1: Define MPR with Table 2.5 and Table 2.6 for Power Class 2, Table 2.7 and Table 2.8 for Power Class 3 considering all combinations of SL MO and UL MO.
· Option 2: Define MPR with Table 2.9 and Table 2.10 for Power Class 2, Table 2.11 and Table 2.12 for Power Class 3 considering the combination of SL MO and highest UL MO(256QAM). 
· Option 3: Define MPR with Table 2.13 and Table 2.14 for Power Class 2, Table 2.15 and Table 2.16 for Power Class 3 considering the higher MO between SL MO and UL MO.
Proposal 2: Update TP for MPR with one option in Proposal 1.
Proposal 3: MPR of intra-band UL CA should not be reused for intra-band con-current operation.
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