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Introduction
In RAN4#99 meeting, a WF [1] MPR requirements for intra-band com-current V2X operation was approved. Companies provided the proposals for MPR requirements of NR Uu transmission and NR SL transmission in licensed NR band. In this paper, we’d like to provide our views about this topic.
Discussion
The proposed MPR requirements are listed as below based on the contribution [2].
Table2.1: Contiguous RB allocation for maximum total output power of 26dBm(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

	Note : Bandwidth class B is that the aggregated channel bandwidth 20 MHz ≤ BWChannel_SL&UL ≤ 100 MHz.


Table2.2: Non-contiguous RB allocation for maximum total output power of 26dBm(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

	Note : Bandwidth class B is that the aggregated channel bandwidth 20 MHz ≤ BWChannel_SL&UL ≤ 100 MHz.



Table2.3: Contiguous RB allocation for maximum total output power of 23dBm(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

	Note : Bandwidth class B is that the aggregated channel bandwidth 20 MHz ≤ BWChannel_SL&UL ≤ 100 MHz.



Table2.4: Non-contiguous RB allocation for maximum total output power of 23dBm(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

	Note : Bandwidth class B is that the aggregated channel bandwidth 20 MHz ≤ BWChannel_SL&UL ≤ 100 MHz.



[bookmark: OLE_LINK16][bookmark: OLE_LINK18][bookmark: OLE_LINK17]Bandwidth class B is used in these tables. However, bandwidth class is a concept for carrier aggregation. Because NR Uu transmission and SL transmission are different RAT, the carrier aggregation are not applicable for Uu and SL intra-band con-current transmission.
[bookmark: OLE_LINK22][bookmark: OLE_LINK20]Observation 1: Bandwidth class is a concept for carrier aggregation and are not applicable for Uu and SL intra-band con-current operation.
Based on the WF [3] on the simulation assumption, the following CBW combinations were included.
· At least 10MHz (NR SL, 30kHz SCS)+10MHz (NR Uu, 30kHz SCS)
· 10MHz (NR SL, 30kHz SCS) +20/40/60/80MHz (NR Uu, 30kHz SCS)
· 20MHz (NR SL, 30kHz SCS) + 20/40/80MHz (NR Uu, 30kHz SCS)
[bookmark: OLE_LINK19][bookmark: OLE_LINK21]It’s unclear why the 40MHz maximum CBW for SL and 100MHz maximum CBW for n79 are excluded. However, considering the worst case, the 40MHz maximum CBW for SL and 100MHz maximum CBW for n79 may be evaluated.
[bookmark: OLE_LINK30]Observation 2: Considering the worst case, the 40MHz maximum CBW for SL and 100MHz maximum CBW for n79 can be evaluated when RAN4 specify the MPR requirements.
Based on the contribution [2], the following assumptions are used to derive the MPR requirements.
· Maximum total output power
· 26dBm : 23dBm 2 PAs
· 23dBm : Back off 3dB with 23dBm 2 PAs
· Modulation order
· QPSK/16QAM/64QAM/256QAM

[bookmark: OLE_LINK23][bookmark: OLE_LINK24]It’s noted that separate two RF chain architecture is used to evaluate the requirements. Thus, when RAN4 specify the MPR requirements for Uu and SL intra-band con-current operation, this restriction should be clarified in the specification.
[bookmark: OLE_LINK37][bookmark: OLE_LINK42][bookmark: OLE_LINK29]Proposal 1: Separate two RF chain architecture should be clarified in the specification for Uu and SL intra-band con-current operation.
Currently, the allowed MPR for inter-band con-current NR V2X operation has been specified since Rel-16 as below.
[bookmark: _Toc45888151][bookmark: _Toc45888750][bookmark: _Toc61367395][bookmark: _Toc61372778][bookmark: _Toc68230719][bookmark: _Toc69084132][bookmark: _Toc75467142][bookmark: _Toc76509164][bookmark: _Toc76718154]6.2E.2.3	MPR for Power class 3 V2X con-current operation
[bookmark: OLE_LINK25][bookmark: OLE_LINK27][bookmark: OLE_LINK28]For the inter-band con-current NR V2X operation, the allowed maximum power reduction (MPR) for the maximum output power shall be applied per each component carrier. The MPR requirements in clause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in in clause 6.2E.2 apply for NR sidelink operation in Band n47.
[bookmark: OLE_LINK32][bookmark: OLE_LINK31]It’s noted that the MPR requirements in clause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in in clause 6.2E.2 apply for NR sidelink operation in Band n47. For Uu and SL intra-band con-current operation, the similar principle should be followed since the intermodulation for intra-band may cause larger power fallback.
[bookmark: OLE_LINK41][bookmark: OLE_LINK43]Observation 3: For Uu and SL intra-band con-current operation, the MPR requirements in clause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in in clause 6.2E.2 apply for NR sidelink operation can be baseline.
[bookmark: OLE_LINK38][bookmark: OLE_LINK40]For 64QAM and 256QAM, the proposed values in WF [1] are not enough to meet the MPR requirements for single Uu or SL carrier. For 64QAM and 256QAM, the MPR requirements are limited by EVM requirements. So it’s understandable that MPR values for 64QAM and 256QAM are not relative to the RB allocations.
[bookmark: OLE_LINK44]Proposal 2: To 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.
Based on the WF [4], FDM with adjacent carrier is considered as 2nd priority. Since the Uu and SL intra-band con-current will occur in the licensed band, it’s very important to get the feedback and request from operators for FDM mode.
Observation 4: it isn’t so urgent to specify the MPR requirements for FDM mode in licensed band. Companies can further study the values.
Summary
Based on the discussion, all the observations and proposals are listed below:
Observation 1: Bandwidth class is a concept for carrier aggregation and are not applicable for Uu and SL intra-band con-current operation.
Observation 2: Considering the worst case, the 40MHz maximum CBW for SL and 100MHz maximum CBW for n79 can be evaluated when RAN4 specify the MPR requirements.
Proposal 1: Separate two RF chain architecture should be clarified in the specification for Uu and SL intra-band con-current operation.
Observation 3: For Uu and SL intra-band con-current operation, the MPR requirements in clause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in in clause 6.2E.2 apply for NR sidelink operation can be baseline.
Proposal 2: To 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.
Observation 4: it isn’t so urgent to specify the MPR requirements for FDM mode in licensed band. Companies can further study the values.
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