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Introduction
In RAN4#100 meeting, a WF [1] WF on MPR for intra-band V2X con-current operation was approved. Based on the  WF, the candidate options are shown below.
WF: MPR requirements
· Issue 3-1-1: MPR for intra-band V2X con-current UE

· Candidate options
· [bookmark: OLE_LINK39]Option 1: Consider MPR requirements for intra-band V2X con-current operation in R4-2112341 to keep the agreed MPR requirements in RAN4 #99-e meeting
· Option 2: Specify 2dB MPR for 23dBm 64QAM, 4dB MPR for 23dBm 256QAM, 4.5dB MPR for 26dBm 64QAM and 7dB MPR for 26dBm 256QAM, no matter what the RB allocation is.
· Option 3: The MPR values given in 38.101-3 [2] for cellular EN-DC shall adopt for V2X intra-band con-current operation where separate RF chains are used for Uu and SL.
Although companies provided the corresponding simulation results, the requirements in R4-2112341 are not aligned with current specification. In this paper, we’d like to provide our views about this topic and modify the requirements.
[bookmark: OLE_LINK55]Discussion
[bookmark: OLE_LINK48]Based on the WF [2] on MPR&AMPR simulation assumption for NR V2X intra-band con-current operation, Separate RF architecture is assumed with equal transmit power [3] as below.
· Channel BW configurations for class B 
· 10MHz (NR SL, 30kHz SCS) + 10/20/40/60/80MHz (NR Uu, 30kHz SCS)
· 20MHz (NR SL, 30kHz SCS) + 20/40/80MHz (NR Uu, 30kHz SCS) 
· Waveform
· CP-OFDM(NR SL) + CP-OFDM(NR Uu)
· Maximum total output power
· 26dBm : 23dBm 2 PAs
· 23dBm : Back off 3dB with 23dBm 2 PAs
· Modulation order
· QPSK/16QAM/64QAM/256QAM
· Sub-channel sizes for NR SL
· 10/24 RB for 10MHz
· 10/50 RB for 20MHz 
· RB sizes for NR Uu
· 1 RB for 10/20/40/60/80 MHz

[bookmark: OLE_LINK50]However, the simulation assumptions above are not reflected in current TR. Given the equal transmit power is assumed, that means each RF chain has 3dB back off comparing to the single carrier case. It’s noted that the MPR requirements in clause 6.2.2 should apply for NR Uu RF chain, and the MPR requirements in in clause 6.2E.2 should apply for NR sidelink RF chain. The allowed minimum transmit power for NR V2X intra-band con-current on each RF chain shouldn’t be higher than the single carrier cases. Besides, 23dBm PA is assumed for both power class 2 and power class 3 cases. That means the linearity characteristics are same for PC2 and PC3. The allowed minimum transmit powers are shown below based on the current requirements.
[bookmark: OLE_LINK54]Table 1 The allowed minimum transmit powers for Uu
	Modulation
	The allowed minimum transmit powers for Uu  (dBm)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	CP-OFDM
	QPSK
	20
	21.5

	
	16 QAM
	20
	21

	
	64 QAM
	19.5

	
	256 QAM
	16.5



Table 2 The allowed minimum transmit powers for PC5
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM
	QPSK
	18.5
	20.5

	
	16QAM
	18.5
	20.5

	
	64 QAM
	18.5

	
	256 QAM
	16.0


For modulation 64QAM and 256QAM, the MPR requirements are limited by EVM, no matter what kind of the RB allocations it is and the current tentative requirements can’t meet the MPR requirements for single carrier.
Thus, it’s proposed to do the following correction.
Text Proposal
<TP for TR 38.785>
[bookmark: _Toc72931441][bookmark: _Toc73026103][bookmark: _Toc80918191]5.2.4.2.2	UE maximum output power reduction

The following assumption can serve as a starting point for MPR simulation assumptions as shown in Table 5.2.4.2.2-1 and Table 5.2.4.2.2-2.
Table 5.2.4.2.2-1: 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.



[bookmark: OLE_LINK57]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 5.2.4.2.2-2 can be assumed based on current RAN1’s agreement.
Table 5.2.4.2.2-2: 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.


The simulation assumptions for combined NR SL and NR Uu are shown as below.
· Channel BW configurations for class B 
· 10MHz (NR SL, 30kHz SCS) + 10/20/40/60/80MHz (NR Uu, 30kHz SCS)
· 20MHz (NR SL, 30kHz SCS) + 20/40/80MHz (NR Uu, 30kHz SCS) 
· Waveform
· CP-OFDM(NR SL) + CP-OFDM(NR Uu)
· Maximum total output power
· 26dBm : 23dBm 2 PAs
· 23dBm : Back off 3dB with 23dBm 2 PAs
· Modulation order
· QPSK/16QAM/64QAM/256QAM
· Sub-channel sizes for NR SL
· 10/24 RB for 10MHz
· 10/50 RB for 20MHz 
· RB sizes for NR Uu
· 1 RB for 10/20/40/60/80 MHz
· RF architecture
· Separate RF architecture for NR SL RF chain and Uu RF chain is assumed.

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.
For NR intra-band V2X con-current operation with adjacent channel, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 5.2.4.1.1-1 with contiguous RB allocation is specified in Table 5.2.4.1.2-3 for UE power class 3 with bandwidth class B. 

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]2
	≤ [1.0]2

	
	256QAM
	≤ [1.5]4.5
	≤ [1.5]4.5



For bandwidth class B with contiguous RB allocation, the following parameters are defined to specify valid RB allocation ranges for Inner and Outer RB allocations:
An RB allocation is contiguous if LCRB1 = 0 or LCRB2 = 0 or (LCRB1  0 and LCRB2  0 and RBStart1 + LCRB1 = NRB1 and RBStart2 = 0), where RBStart1, LCRB1, and NRB1 are for SL CC1, RBStart2, LCRB2, and NRB2 are for UL CC2. SL CC1 is the component carrier with lower frequency.
In contiguous NR V2X intra-band con-current operation, a contiguous allocation is an inner allocation if
RBStart,Low  ≤  RBStart_SL&UL  ≤  RBStart,High, and NRB_alloc  ≤  ceil(NRB,agg /2),
where
RBStart,Low = max(1, floor(NRB_alloc /2))
RBStart,High = NRB,agg – RBStart,Low – NRB,alloc,
with
NRB_alloc= LCRB1 ∙ 2µ1 + LCRB2 ∙ 2µ2
NRB_alloc= (NRB1 - RBStart1)∙ 2µ1 + (RBStart2 + LCRB2 ) ∙ 2µ2,
NRB,agg=NRB1∙2µ1+ NRB2∙2µ2.
If LCRB1 =0, RBStart_SL&UL = NRB1∙2µ1+ RBStart2∙2µ2,
if LCRB1 > 0, RBStart_SL&UL = RBStart1∙2µ1.
Where, µ1 and µ2 is 0, 1 and 2 for SCS of 15kHz, 30kHz and 60kHz respectively.
A contiguous allocation that is not an Inner contiguous allocation is an Outer contiguous allocation.

For NR intra-band V2X con-current operation with adjacent channel, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 5.2.4.1.1-1 with non-contiguous RB allocation is specified in Table 5.2.4.1.2-4 for UE power class 3 with bandwidth class B. 

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]2
	≤ [1.5]2
	≤ [3.0]

	
	256QAM
	≤ [1.5]4.5
	≤ [2.0]4.5
	≤ [3.0]4.5



For bandwidth classes B with non-contiguous RB allocation, the following parameters are defined to specify valid RB allocation ranges for Inner, Outer1 and Outer2 RB allocations:

Non-Contiguous RB allocation is defined as RBStart1 + LCRB1 < NRB1, or RBStart2 > 0, when both SL CC and UL CC are activated and allocated with RB(s), where RBStart1, LCRB1, and NRB1 are for SL CC1, RBStart2, LCRB2, and NRB2 are for UL CC2. SL CC1 is the component carrier with lower frequency.

In contiguous NR V2X intra-band con-current operation, a non-contiguous RB allocation is a non-contiguous Inner RB allocation if the following conditions are met:
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High and NRB_alloc ≤  ceil((BWChannel_SL&UL / 3 – BWgap ) / 0.18MHz),
where
NRB_alloc = (NRB1 - RBStart1)∙ 2µ1 + (RBStart2 + LCRB2 ) ∙ 2µ2, RBStart_SL&UL = RBStart1∙21
RBStart,Low = max(1, floor(NRB_alloc + (BWgap – BWGB,low)/0.18MHz))
RBStart,High = floor((BWChannel_SL&UL – 2 ∙ BWgap – BWGB,low)/0.18MHz – 2 ∙ NRB_alloc)
BWGB,low =Foffset,low – (NRB1∙12+1)∙SCS1/2
BWgap is the bandwidth of the gap between NRB1 and NRB2 possible allocations of SL CC1 and UL CC2 respectively.

In contiguous NR V2X intra-band con-current operation, a non-contiguous RB allocation is a non-contiguous outer 1 RB allocation if the following conditions are met:
RBStart,Low  ≤  RBStart_SL&UL  ≤  RBStart,High and NRB_alloc ≤  ceil((3 BWChannel_SL&UL / 5 – BWgap) / 0.18MHz)
where
RBStart,Low = max(1, 2 ∙ NRB_alloc – floor( (BWChannel_SL&UL – 2 ∙ BWgap + BWGB,low)/0.18MHz)),
RBStart,High = floor((2 ∙ BWChannel_SL&UL – 3 ∙ BWgap – BWGB,low) / 0.18MHz – 3 ∙ NRB_alloc)
NRB_alloc , RBStart_SL&UL , BWgap and BWGB,low are as defined for the Inner region.

In contiguous NR V2X intra-band con-current operation, a non-contiguous allocation is an Outer 2 allocation if it is neither a non-contiguous Inner allocation nor an Outer 1 allocation.

For NR intra-band V2X con-current operation with adjacent channel, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 5.2.4.1.1-1 with contiguous RB allocation is specified in Table 5.2.4.1.2-5 for UE power class 2 with bandwidth class B. 

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]4.5
	≤ [3.5]4.5

	
	256QAM
	≤ [5.0]7
	≤ [5.0]7



For NR intra-band V2X con-current operation with adjacent channel, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 5.2.4.1.1-1 with non-contiguous RB allocation is specified in Table 5.2.4.1.2-6 for UE power class 2 with bandwidth class B. 

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
	≤ [4.5]
	≤ [6.0]

	
	256QAM
	≤ [4.5]7
	≤ [5.0]7
	≤ [6.0]7
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