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[bookmark: OLE_LINK4]Background – Motivation for Way Forward
· MPR for NR-U intra-band contiguous UL-CA has been analysed in [1,2].
· Throughout TS38.101-1, requirements for intra-band UL-CA are captured in the first sub-clause. For NR-U UL-CA, the requirements for inter-band UL-CA were captured first. Therefore, sub-clause 6.2F.2A.1 would have to be voided if we wanted to respect the legacy order of requirements for intra-band vs inter-band. 
· The recommended WF prevents “voiding” the legacy sub-clause 6.2F.2A.1 by proposing MPR table to be captured under new sub-clause 6.2F.2A.2. 
Background – MPR Table Structure
· MPR analysis in [1] indicates that for a given modulation order, one MPR value can be applied for all UL-CA uplink configurations:
· 3.0dB MPR for all QPSK DFT-s-OFDM waveforms; and
· 4.0dB MPR for all QPSK CP-OFDM waveforms.
· Exceptions to that observation are due to asymmetrical sub-band configurations in symmetric or asymmetric component carrier channel bandwidth configurations for which the image of the fully allocated sub-bands collide with the SEM -28dBr segment. This is observed for Full RB allocations on both CP-OFDM and DFT-s-OFDM waveforms, for which it is proposed to increase MPR to [5.5] dB and [4.0] dB respectively. 
· An example of configuration for MPR exception is shown in the Figure below for the case of 80+80MHz UL-CA and 1111-1000 CC1/CC2 configuration using CP-OFDM [1]: 
· A) shows the spectrum observed at 10.5dB back-off. It shows that the waveform -28dBc image rejection does not fail the -28dBr SEM segment;
· B) shows the spectrum observed at 5.2dB back-off. It shows that through PA non-linearities, the -28dBr SEM segment is just failed; and,
· C) shows a zoomed picture of B) for better clarity.
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· For the sake of consistency with single carrier MPR tables, it is proposed to capture MPR for intra-band contiguous UL-CA using the same table format: 
· 1 Table that captures the MPR for Full and Partial RB allocations, with one column capturing the increased MPR due to exceptions for asymmetric UL configurations. 
· 1 Table that captures the applicable UL-CA CC configurations.
· This table structure should allow introduction of future channel bandwidth.

WF on NR-U contiguous ULCA MPR
WF scope: The proposed MPR table does not cover the cases when both uplink component carriers (CC) are configured and one of the CC has no sub-band configured. Examples of UL-CA CC configurations that are out of scope of this WF: 80+80 1111-0000, 80+60 1111-000 etc…
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<start of change>
6.2F.2A.2	UE maximum output power reduction for intra-band contiguous CA
For intra-band contiguous carrier aggregation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2A.1.1-1 with contiguous RB allocation is specified in Table 6.2F.2A.2-1 and Table 6.2F.2A.2-2 for UE power class 5 CA bandwidth classes B and C. For UE maximum output power reduction, the general requirements of clause 6.2.2 do not apply but instead the UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations for power class 5 according to Table 6.2F.2A.2-1 and Table 6.2F.2A.2-2.

Table 6.2F.2A.2-1 Maximum power reduction (MPR) for power class 5 shared spectrum access intra-band contiguous CA for bandwidth class B and class C.
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)Full2 (dB)
	Partial3
(dB)
	Exception for Full5 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ [3.0]
	≤ [4.0]

	
	QPSK
	≤ [3.0]
	≤ [4.0]

	
	16 QAM
	≤ [3.5]
	≤ [4.5]

	
	64 QAM
	≤ [4.5]
	≤ [5.0]

	
	256 QAM
	≤ [6.0]
	≤ [6.0] 

	CP-OFDM
	QPSK
	≤ [4.0]
	≤ [5.5]

	
	16 QAM
	≤ [4.5]
	≤ [6.0]

	
	64 QAM
	≤ [6.0] 
	≤ [6.5]

	
	256 QAM
	≤ [7.0]
	≤ [7.0]

	NOTE 1:	The MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:	Full RB allocation MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2A.2-2.
NOTE 3:	Partial RB allocation MPR applies when one or more RB’s in one or more sub-bands are not allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2A.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 5:  Exception for Full RB allocation MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration [B] in Table 6.2F.2A.2-2.



Table 6.2F.2A.2-2 MPR mapping for intra-band CA wideband operation
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration 
[CC1-CC2]

	
	A
	B

	20+20
	1-1
	None
01-111
01-1111
None
001-1111
None
1111-10
1111-100

	20+40
	1-11, 1-10
	

	20+60
	1-111, 1-10, 1-100
	

	20+80
	1-1111, 1-1110, 1-1100, 1-1000
	

	40+20
	11-1, 01-1
	

	40+40
	11-11, 11-10, 01-11, 01-10
	

	40+60
	11-111, 11-110, 11-100, 01-111, 01-110, 01-100
	

	40+80
	11-1111, 11-1110, 11-1100, 11-1000, 01-1111, 01-1110, 01-1100, 01-1000
	

	60+20
	111-1, 011-1, 001-1
	

	60+40
	111-11, 111-10, 011-11, 011-10, 001-11, 001-10,
	

	60+60
	111-111, 111-110, 111-100, 011-111, 011-110, 011-100, 001-111, 001-110, 001-100
	[111-100], [001-111]

	60+80
	111-1111, 111-1110, 111-1100, 111-1000, 011-1111, 011-1110, 011-1100, 011-1000, 001-1111, 001-1110, 001-1100, 01-1000,
	None

	80+20
	1111-1, 0111-1, 0011-1, 0001-1
	

	80+40
	1111-11, 1111-10, 0111-11, 0111-10, 0011-11, 0011-10, 0001-11, 0001-10
	

	80+60
	1111-111, 1111-110, 1111-100, 0111-111, 0111-110, 0111-100, 0011-111, 0011-110, 0011-100, 0001-111, 0001-110, 0001-100
	

	80+80
	1111-1111, 1111-1110, 1111-1100, 0111-1111, 0111-1110, 0111-1100, 0111-1000, 0011-1111, 0011-1110, 0011-1100, 0011-1000, 0001-1110, 0001-1100, 0001-1000
	1111-1000, 0001-1111

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.


<end of change>
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