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1. Introduction
In this document, we discuss the MPR and AMPR consideration for Intra-band contiguous ULCA for power class 2.
2. Discussion
To discuss MPR and AMPR, the measurement and simulation assumptions per the WF [1] were used. ACLR was -31dBc. The same SEM mask and spurious spec was used as in PC3. We will discuss MPR for contiguous and non-contiguous allocations as well as AMPR for contiguous and non-contiguous allocations for specifically CA_NS_04.
2.1. MPR contiguous allocations
· The same MPR for PC3 can be used for PC2 except for added MPR due to edge RB allocations. For all other RB allocations, the same MPR can be used because this follows the same pattern for single CC MPR for PC2 vs PC3, provided the PA is biased and optimized for PC2 operation.
· The edge allocation issue is interesting. For single CC, there exists a spectral utilization which determines the guard band for the given channel BW. The issue here is when you add to single channel BWs, the CA BW is reduced because to that of the lower channel BW used to combine to form the large channel BW. This is shown pictorially in the figure below:
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[image: image2][image: image3.emf]Simulated 1RB emission at edge of CA BW

PC3 PC3  PC2

MBW CABW, M MPR=1 MPR=3.5 MPR=3.5

0.15 15 -16.7 -17 -14

0.2 20 -18.7 -15 -12

0.25 25 -20.9 -15.6 -12.6

0.3 30 -23 -15.6 -12.6

0.35 35 -19.7 -17.5 -14.5

0.4 40 -19.7 -17.5 -14.5

0.4 45 -25 -25.5 -22.5

0.4 50 -26.2 -17.9 -14.9


· As shown in the figure, the CA guard band is reduced and the edge RB in the CA case will require more MPR to meet the SEM at the FOOB edge of the channel BW. 3.5dB MPR is not enough.
· Observation 1: Emissions are higher at FOOB edge of CA BW due to minimum CA guard band. Additional MPR is required due to added WOLA. Added MPR is only required for CA BW class B. Enough outer MPR for CA BW class C exists.
· The MPR table for contiguous RB allocations for PC2 would be as follows:

· Table 2.1-1: Contiguous RB allocation for Power Class  2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	outer
	edge
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	1.0
	3.5
	[5.5]
	2.5
	7

	
	QPSK
	1.0
	3.5
	[5.5]
	2.5
	7

	
	16QAM
	1.5
	3.5
	[5.5]
	2.5
	7

	
	64QAM
	3.0
	4.0
	[5.5]
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.0
	4.0
	[5.5]
	3.5
	8

	
	16QAM
	2.5
	4.0
	[5.5]
	3.5
	8

	
	64QAM
	3.5
	4.0
	[5.5]
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8


· Proposal 1: Increase MPR to 5.5dB for CA edge RB allocations for PC2 as shown in Table 2.1-1. The edge RB allocation is <= 2RBs.

2.2.  MPR non-contiguous allocations

· In PC3, Inner MPR was added to help increase coverage and power due to the defined region where IM3 emission products are wholly contained within the CA channel BW. However, in PC2, it is shown that IM5 products and the intermodulation of IM3 product with the TX signal itself increases the effective IM5 emission outside of the channel BW. The adaptive biasing of the PA for high efficiency increases this effect. This is very similar to IM5 MPR in 36.101 for PC2 QPSK.

· Also, reverse IMD effects in BW class C can increase outer 1 MPR if implementations decide on using 2PA architecture for larger aggregated CA BWs. So, this MPR must increase to account for UE declaring either 1PA or 2PA architecture.

· Table 2.2-1: non-contiguous RB allocation for Power Class  2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	
	inner/ Outer11
	Outer22
	inner
	Outer11
	Outer22

	DFT-s-OFDM
	Pi/2 BPSK
	
	5.5
	11.5

	 5.5
	

 8.5


	13

	
	QPSK
	
	5.5
	
	 5.5
	
	

	
	16QAM
	
	5.5
	
	 5.5
	
	

	
	64QAM
	
	6
	
	 5.5
	
	

	
	256QAM
	
	6.5
	
	 6.5
	
	

	CP-OFDM
	QPSK
	
	6.5
	12
	 5.5
	
 8.5
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	16QAM
	
	7
	
	 5.5
	
	

	
	64QAM
	
	7
	
	 5.5
	
	

	
	256QAM
	
	7.5
	
	 7.5
	
	

	NOTE 1: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 2: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz


· Proposal 2: Consolidate inner and outer 1 MPR for non-contiguous allocations for PC2 for CA BW class B. Increase inner and outer1 MPR for CA BW class C as shown in Table 2.2-1.

2.3. CA_NS_04 AMPR for contiguous allocations
For contiguous allocations, in PC3, AMPR=MPR for allocations when Fedge, low - BWChannel_CA ≥ 2490.5 MHz. The same can be proposed for PC2.
As a reminder, for contiguous allocations, in PC3, AMPR=MPR when Fedge, low - BWChannel_CA < 2490.5 MHz. 

AMPR = MPR for inner allocations for RBstart > 0.33*BWchannel_CA/0.18MHz
AMPR = max (MPR, AMPRcc) for inner allocations for RBstart ≤ 0.33*BWchannel_CA/0.18MHz
AMPR = MPR + 1.5dB for outer allocations for BW class B
AMPR = MPR for BW for outer allocations for BW class C.
AMPRcc = PC3_A2 AMPR in table 6.3.2.2-2 in 38.101-1

To arrive at PC2 AMPR for contiguous allocations, we take the approach of taking the maximum of PC3 CA_NS_04 AMPR and the single CC AMPR + 1dB/0dB due to the increased PAPR from single CC to CA for DFT-s-OFDM/CP-OFDM waveforms as shown in figure below.


[image: image4]
So, for contiguous allocations, in PC2, AMPR=MPR when Fedge, low - BWChannel_CA < 2490.5 MHz. 

AMPR = MPR for inner allocations for RBstart > 0.33*BWchannel_CA/0.18MHz
AMPR = max (MPR, AMPRcc’) for inner allocations for RBstart ≤ 0.33*BWchannel_CA/0.18MHz
AMPR = max (CA_NS04 AMPR_PC3, AMPRcc’’ +1dB) for outer DFT-s-OFDM allocations for BW class B

AMPR = max (CA_NS04 AMPR_PC3, AMPRcc’’ +0dB) for outer CP-OFDM allocations for BW class B

AMPR = MPR for BW for outer allocations for BW class C.

AMPRcc’ = PC2_A4 AMPR in table 6.3.2.2-2 in 38.101-1

AMPRcc’’ = PC2_A3 AMPR in table 6.3.2.2-2 in 38.101-1

In table form, we can show this would result in the AMPR as follows:
Table 2.3-1: CA_NS_04 Contiguous RB allocation for Power Class 2
	Modulation
	AMPR for bandwidth class B(dB)
	AMPR for bandwidth class C(dB)

	
	inner
	inner1
	outer
	inner
	inner1
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	1.0
	5.5
	5
	2.5
	5.5
	7

	
	QPSK
	1.0
	6
	5.5
	2.5
	6
	7

	
	16QAM
	1.5
	6
	6
	2.5
	6
	7

	
	64QAM
	3.0
	6.5
	6
	5
	6.5
	7

	
	256QAM
	5.5
	8
	[7.5]
	7
	8
	7.5

	CP-OFDM
	QPSK
	2.0
	7.5
	6.5
	3.5
	7.5
	8

	
	16QAM
	2.5
	7.5
	6.5
	3.5
	7.5
	8

	
	64QAM
	3.5
	7.5
	6.5
	5
	7.5
	8

	
	256QAM
	6.5
	10
	[8]
	7
	10
	8

	Note 1: RBstart ≤ 0.33*BWchannel_CA/0.18MHz, LCRB ≤ 4MHz/0.18MHz


Proposal 3: Use PC2 AMPR for CA_NS_04 for contiguous allocations as shown in table 2.3-1 when Fedge, low - BWChannel_CA < 2490.5 MHz.
2.4.  CA_NS_04 AMPR for non-contiguous allocations
For PC3, when Fedge, low - BWChannel_CA ≥ 2490.5 MHz, the AMPR = MPR for inner and outer 1 allocation, and AMPR= MPR – 1 for outer 2 allocations. If the MPR is modified to PC2 MPR as shown in sections 2.1 and 2.2, then we can keep the same AMPR condition. Likewise, enough back-off exists for the non-contiguous allocations for Fedge, low - BWChannel_CA < 2490.5 MHz, so the same AMPR can exist for both PC3 and PC2.

Proposal 4: For PC2, when Fedge, low - BWChannel_CA ≥ 2490.5 MHz, the AMPR = MPR for inner and outer 1 allocation, and AMPR= MPR – 1 for outer 2 allocations, else when Fedge, low - BWChannel_CA < 2490.5 MHz AMPR = A-MPRIM3 defined in Clause 6.2A.3.1.2.2.1 of 38.101-1, where AMPRIM3=MA, Where MA is defined as follows for both power class 3 and power class 2
MA = 
13; 
0 ≤ B < 2.16


11.5; 
2.16 ≤ B < 3.24
10.5;       3.24 ≤ B < 5.04
9.5; 
5.04 ≤ B < 10.08





8; 
10.08 ≤ B < 16.56





7;   16.56 ≤ B < 21.96

               
6; 
 21.96 ≤ B
3. Conclusion

· Observation 1: Emissions are higher at FOOB edge of CA BW due to minimum CA guard band. Additional MPR is required due to added WOLA. Added MPR is only required for CA BW class B. Enough outer MPR for CA BW class C exists.
· Proposal 1: Increase MPR to 5.5dB for CA edge RB allocations for PC2 as shown in Table 2.1-1. The edge RB allocation is <= 2RBs.

· Proposal 2: Consolidate inner and outer 1 MPR for non-contiguous allocations for PC2 for CA BW class B. Increase inner and outer1 MPR for CA BW class C as shown in Table 2.2-1.

· Proposal 3: Use PC2 AMPR for CA_NS_04 for contiguous allocations as shown in table 2.3-1 when Fedge, low - BWChannel_CA < 2490.5 MHz.
· Proposal 4: For PC2, when Fedge, low - BWChannel_CA ≥ 2490.5 MHz, the AMPR = MPR for inner and outer 1 allocation, and AMPR= MPR – 1 for outer 2 allocations, else when Fedge, low - BWChannel_CA < 2490.5 MHz AMPR = A-MPRIM3 defined in Clause 6.2A.3.1.2.2.1 of 38.101-1, where AMPRIM3=MA, Where MA is defined as follows for both power class 3 and power class 2
MA = 
13; 
0 ≤ B < 2.16



11.5; 
2.16 ≤ B < 3.24
10.5;       3.24 ≤ B < 5.04
9.5; 
5.04 ≤ B < 10.08



8; 
10.08 ≤ B < 16.56



7;    16.56 ≤ B < 21.96

           6; 
 21.96 ≤ B
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