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1. Introduction
In this document, we discuss MPR for intra-band contiguous ULCA for FR1.
2. Discussion
WF was approved for general requirements for CA MPR [1]. In this contribution, we define MPR for contiguous ULCA with the restriction of a single transmit path for aggregated BW <=100MHz. For aggregated BW > 100MHz, we propose to use 2 PA
2.1. Defining Inner/Outer for CA
Proposal 2 of the WF [1]:
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. SEM and ACLR requirements are based on the aggregated bandwidth with ACLR measurement bandwidths as follows:
. 100% aggregated bandwidth for wanted and 99% aggregated bandwidth for adjacent in FR1

. In band emissions and EVM are evaluated per subclause 6.5.2A [7].




Since these ULCA general requirements are very similar to single carrier general requirements, it makes sense to specify MPR with a similar inner/outer definition for CA. The parameters are simply defined in terms of frequency allocation rather than RB due to the reasons that there exists a gap between the CCs as well as different SCS between 2 CCs. Once BWCA and Foffsets are known (formulas in the appendix), we can determine the exact RB positions as a function of frequency relative to the TXLO as follows:
RB position Parameters (Refresh)
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Once the RB positions are known, it then follows to calculate the Inner and Outer parameters as follows: Note that instead of RB values, delta frequency values are used instead as described in the figure and the following formulas:

[image: image5.png]BWCA

MBW

Fstart

TXAlloc





Inner/Outer Parameters (Applies to any CA bandwidth combination condition 20+20, 10+50, …)

[image: image6.png]MBW = BW,, — 2 + max(GB,,GB,)




[image: image7.png]w
4 THBB0n




[image: image8.png]TXAlloc

"XBB,.. — TXBB...,. + 65CS..... + 65CS,,




[image: image9.png]



[image: image10.png]MBW — Fp, — TXAlloc




Inner/Outer Condition
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Proposal 1: Define Inner/Outer CA condition for CA MPR 

2.2. Simulations
The following cases were simulated

	A
	Rbon
	Scenario
	Rbmap

	
	
	1RB Outer 2nd CC
	[0,0;100,100]

	
	
	1RB outer 1st CC
	[1,1;0,0]

	
	
	Full Outer across gap 
	[1,100;1,100]

	
	
	WC Inner across gap
	[51,100;1,50]

	
	
	WC Inner 1st CC
	[35,100;0,0]

	
	
	WC Inner 2nd CC
	[0,0;1,70]

	
	
	Full Outer 1st CC
	[1,100;0,0]

	
	
	Full Outer 2nd CC
	[0,0;1,100]

	
	
	Partial Outer across gap
	[1,100;1,50]

	
	
	Partial Outer across gap
	[51,100;1,100]

	0.01
	2
	IM5 Spurious
	[1,1;100,100]

	0.01
	2
	IM5 -25dBm/M
	[39,39;68,68]

	0.01
	2
	IM3/IM5 -13dBm/M
	[51,51;56,56]

	0.01
	2
	IM3 within BWCA
	[1,1;10,10]

	0.015
	3
	1RB + 2RB
	[1,1;9,10]

	0.025
	5
	1RB + 4RB
	[1,1;7,10]

	0.105
	21
	1RB + 20RB
	[1,1;7,26]

	0.205
	41
	1RB + 40RB
	[1,1;7,46]

	0.305
	61
	1RB + 60RB
	[1,1;7,66]

	0.405
	81
	1RB + 80RB
	[1,1;7,86]

	0.505
	101
	1RB + 100RB
	[1,1;1,100]

	0.02
	4
	2RB+2RB
	[1,2;99,100]

	0.04
	8
	4RB+4RB
	[1,4;97,100]

	0.08
	16
	8RB+8RB
	[1,8;93,100]

	0.2
	40
	20RB+20RB
	[1,20;81,100]

	0.4
	80
	40RB+40RB
	[1,40;61,100]

	0.6
	120
	60RB+60RB
	[1,60;41,100]

	0.8
	160
	80RB+80RB
	[1,80;21,100]

	1
	200
	100RB+100RB
	[1,100;1,100]


2.2.1.  Contiguous allocations
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DD_QPSK 0 0.984901 0.095446 2.198437

DD_16QAM 0.7346491 1.691076 0.734649 2.693646

DD_64QAM 2.1916314 1.798361 2.191631 2.764954

DC_QPSK 0.6219675 3.0348 0.236246 3.162975

DC_16QAM 1.6920175 3.017699 1.293678 3.209084

DC_64QAM 2.9224056 3.02138 2.790505 3.190412

CD_QPSK 0.6348548 3.265107 1.047808 3.375639

CD_16QAM 1.7098425 3.31873 1.157355 3.432385

CD_64QAM 2.8987451 3.273414 2.616211 3.407814

CC_QPSK 0.6121439 3.314583 1.083415 3.501298

CC_16QAM 1.7025791 3.264538 1.57506 3.470015

CC_64QAM 3.0296946 3.248496 3.032973 3.497493


2.2.2.  Non-contiguous allocations
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2.3.  Contiguous Allocations MPR
Proposal 2: Define Contiguous CA MPR in the following table.

CA MPR refers to maximum power reduction of CA signal, which comprises the power of both CCs

Fstart and Fend defined in diagrams

[∆] is a specified additional MPR due to CA implementation that is to be determined.

	CA Config (in order of frequency)
	MPR

	CC1
	CC2
	

	DFTs
	DFTs
	Fstart < CC1_BW, Fend > CC1_BW, CA_MPR Outer = Single CC Inner/outer +1dB, else CA_MPR inner/outer = single CC Inner /Outer.

	
	
	

	
	
	

	
	
	

	CP
	CP
	CA_Inner/Outer MPR = Single CC Inner/Outer MPR in Table 6.2.2-1 + [∆]

	
	
	

	
	
	

	
	
	

	DFTs
	CP
	Fend < CC1 BW, use single CC DFT inner/outer MPR for CA inner/outer in Table 6.2.2-1, else use single CC CP inner/outer for CA inner/outer in Table 6.2.2-1+ [∆].

	
	
	

	
	
	

	
	
	

	CP
	DFTs
	Fstart > CC1_BW, use single CC DFT Inner/outer for CA inner/outer in Table 6.2.2-1, else use single CC CP inner/outer for CA inner/outer in Table 6.2.2-1+ [∆].

	
	
	

	
	
	

	
	
	


2.4.  Non-contiguous Allocations MPR

Proposal 3: Define non-contiguous allocation CA MPR in the following table.

MPR = max [ MPRSC_Outer, CEIL { min(MA, MIM5), 0.5}]+ [∆]
MA = 


8.2



; 0 ≤ A < 0.025

9.2 - 40A 


; 0.025
≤ A < 0.05

8 – 16A



; 0.05
≤ A < 0.25

4.83 – 3.33A


; 0.25 ≤ A ≤ 0.4,

3.83 – 0.83A


; 0.4 ≤ A ≤ 1,

MIM5 is defined as follows

MIM5 =
4.5

; IM5 < 1.5 * BWChannel_CA

6.0

; 1.5 * BWChannel_CA ≤ IM5 <  BWChannel_CA/2 + FOOB

MA

; IM5 ≥ BWChannel_CA/2 + FOOB

[∆] is a specified additional MPR due to CA implementation that is to be determined.

MPRSC_Outer is the single carrier contiguous MPR defined in Table 6.2.2-1.

MPRSC_Outer takes care of higher order modulation and CP-OFDM waveform at higher allocation ratios.

3. Conclusion

Proposal 1: 
Proposal 2: 

Proposal 3: 
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4. Appendix for BWChannel_CA calculation
BWChannel_CA = Fedge,high – Fedge,low  = ∑Nominal channel spacings + Foffset,high + Foffset,low .

For NR operating bands with a 100 kHz channel raster:
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while for NR operating bands without a 100 kHz channel raster:
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with

n = µ0
µ0  = 0, 1, 2 for 15K, 30K, 60K SCS respectively.
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)

BWGB = max(BWGB,Channel(k))
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