3GPP TSG-RAN4 WG4 Meeting # 98bis-e
R4-2107260
Electronic meeting, April. 12 – 20, 2021
Source: 
Huawei, HiSilicon
Title: 
HPUE for intra-band UL contiguous CA MPR
Agenda Item:
8.2.2.4
Document for:
Approval
1 Introduction
WFs[1][2] for HPUE intra-band UL contiguous CA were approved on architecture baseline and assumptions.
This paper provides MPR evaluation for HPUE intra-band UL contiguous CA. 
2 Discussion
2.1 MPR evaluation assumption
We use the MPR evaluation assumption in the WFs: 
· RF architecture: A single TX PC2 PA (200MHz 1LO) is the baseline
· PA calibration: 20MHz QPSK DFT-s-OFDM 100RB0 waveform based on 4dB post PA losses and 1dB MPR
· 26dBm/antenna: 29dBm at 31dB ACLR
· RB allocation:

· Inner/outer contiguous allocations definition for PC3 is used to evaluate MPR and AMPR
· Inner/outer1/outer2 non-contiguous allocations definition for PC3 is used to evaluate MPR and AMPR
· Channel BW configurations:
· Class B: 50MHz+50MHz 15kHz SCS
· Class C: 100MHz+100MHz 30kHz SCS
2.2 Simulation results
According to the assumptions above, we provide simulation results as following. The PA model adopt memory model considering wide signal bandwidth.
· Contiguous allocation
	Waveform
	RB allocation
	MPR
	Waveform
	RB allocation
	MPR

	D_50M+50M_270RB0_270RB0
	outer
	5.3
	C_50M+50M_270RB0_270RB0
	outer
	6.7

	D_50M+50M_216RB54_192RB0
	outer
	5.1
	C_50M+50M_203RB67_202RB0
	outer
	6.2

	D_50M+50M_216RB54_180RB0
	outer
	5.1
	C_50M+50M_202RB68_202RB0
	outer
	6.2

	D_50M+50M_200RB70_200RB0
	outer
	5.2
	C_50M+50M_201RB69_202RB0
	outer
	6.2

	D_50M+50M_144RB126_128RB0
	inner
	2.6
	C_50M+50M_136RB134_136RB0
	inner
	2.8

	D_50M+50M_144RB126_125RB0
	inner
	2.5
	C_50M+50M_135RB135_135RB0
	inner
	2.6

	D_50M+50M_135RB126_135RB0
	inner
	2
	C_50M+50M_134RB136_135RB0
	inner
	2.8

	D_100M+100M_270RB3_270RB0
	outer
	4.7
	C_100M+100M_273RB0_273RB0
	outer
	6

	D_100M+100M_216RB57_200RB0
	outer
	3.5
	C_100M+100M_205RB68_204RB0
	outer
	5.5

	D_100M+100M_216RB57_192RB0
	outer
	3.5
	C_100M+100M_204RB69_204RB0
	outer
	5.5

	D_100M+100M_200RB73_192RB0
	outer
	3.1
	C_100M+100M_203RB70_204RB0
	outer
	5.5

	D_100M+100M_144RB129_135RB0
	inner
	2.6
	C_100M+100M_137RB136_137RB0
	inner
	3.6

	D_100M+100M_135RB138_135RB0
	inner
	3
	C_100M+100M_136RB137_136RB0
	inner
	3.6

	D_100M+100M_135RB138_128RB0
	inner
	2.5
	C_100M+100M_135RB138_135RB0
	inner
	3.5


· Non-contiguous allocation

	Waveform
	RB allocation
	MPR
	Waveform
	RB allocation
	MPR

	D_50M+50M_1RB183_1RB86
	inner
	3
	C_50M+50M_1RB183_1RB86
	inner
	3.1

	D_50M+50M_1RB182_1RB87
	inner
	3
	C_50M+50M_1RB182_1RB87
	inner
	3

	D_50M+50M_1RB181_1RB88
	inner
	2.8
	C_50M+50M_1RB181_1RB88
	inner
	3.9

	D_50M+50M_1RB139_1RB0
	inner
	2
	C_50M+50M_1RB139_1RB0
	inner
	2.3

	D_50M+50M_1RB138_1RB0
	inner
	2.2
	C_50M+50M_1RB138_1RB0
	inner
	2.5

	D_50M+50M_1RB137_1RB0
	inner
	2.1
	C_50M+50M_1RB137_1RB0
	inner
	2.6

	D_50M+50M_1RB109_1RB160
	Outer1
	6.6
	C_50M+50M_1RB109_1RB160
	Outer1
	7.5

	D_50M+50M_1RB108_10RB161
	Outer1
	6.8
	C_50M+50M_1RB108_10RB161
	Outer1
	7.1

	D_50M+50M_1RB107_1RB162
	Outer1
	6.8
	C_50M+50M_1RB107_1RB162
	Outer1
	6.9

	
	
	
	
	
	

	D_50M+50M_1RB1_1RB0
	Outer1
	6.4
	C_50M+50M_1RB1_1RB0
	Outer1
	7

	D_50M+50M_1RB0_1R269
	Outer2
	10
	C_50M+50M_1RB0_1R269
	Outer2
	10

	D_50M+50M_1RB0_1RB1
	Outer1
	6.6
	C_50M+50M_1RB0_1RB1
	Outer1
	7

	D_50M+50M_1RB0_1RB0
	Outer1
	6.6
	C_50M+50M_1RB0_1RB0
	Outer1
	7.4

	D_100M+100M_1RB184_1RB88
	inner
	2.5
	C_100M+100M_1RB184_1RB88
	inner
	2.6

	D_100M+100M_1RB183_1RB89
	inner
	3.4
	C_100M+100M_1RB183_1RB89
	inner
	2.9

	D_100M+100M_1RB182_1RB90
	Outer1
	6.7
	C_100M+100M_1RB182_1RB90
	Outer1
	7.2

	D_100M+100M_1RB140_1RB0
	inner
	2.6
	C_100M+100M_1RB140_1RB0
	inner
	2.7

	D_100M+100M_1RB139_1RB0
	inner
	2.2
	C_100M+100M_1RB139_1RB0
	inner
	2.8

	D_100M+100M_1RB138_1RB0
	inner
	2.4
	C_100M+100M_1RB138_1RB0
	inner
	2.5

	D_100M+100M_1RB110_1RB162
	Outer1
	5.2
	C_100M+100M_1RB110_1RB162
	Outer1
	4.5

	D_100M+100M_1RB109_1RB163
	Outer1
	5.1
	C_100M+100M_1RB109_1RB163
	Outer1
	4.6

	D_100M+100M_1RB108_1RB164
	Outer1
	4.9
	C_100M+100M_1RB108_1RB164
	Outer1
	4.7

	D_100M+100M_1RB1_1RB0
	Outer1
	12.4
	C_100M+100M_1RB138_1RB0
	Outer1
	9

	D_100M+100M_1RB0_1RB272
	Outer2
	16
	C_100M+100M_1RB110_1RB162
	Outer2
	16.7

	D_100M+100M_1RB0_1RB1
	Outer1
	12.1
	C_100M+100M_1RB109_1RB163
	Outer1
	12.5

	D_100M+100M_1RB0_1RB0
	Outer1
	12.4
	C_100M+100M_1RB108_1RB164
	Outer1
	10.6


2.3 Proposed MPR for PC2 contiguous UL CA

For contiguous RB allocation, we copy PC3 MPR first:
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	outer
	inner
	outer

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

	
	QPSK
	1.0
	3.5
	2.5
	7

	
	16QAM
	1.5
	3.5
	2.5
	7

	
	64QAM
	3.0
	4.0
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.0
	4.0
	3.5
	8

	
	16QAM
	2.5
	4.0
	3.5
	8

	
	64QAM
	3.5
	4.0
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8


From the simulation results, PC2 MPR need to adjust as following:

Table 1: proposed MPR for PC2 contiguous CA-contiguous RB

	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	outer
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	
	
	
	

	
	QPSK
	2.5
	5.5
	3
	7

	
	16QAM
	3
	5.5
	3
	7

	
	64QAM
	3.0
	5.5
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	3.0
	6.5
	4
	8

	
	16QAM
	3.5
	6.5
	4
	8

	
	64QAM
	3.5
	6.5
	5
	8

	
	256QAM
	TBD
	TBD
	TBD
	TBD


Proposal 1: Define MPR for PC2 contiguous CA as in table 1 for contiguous RB allocation.

For non-contiguous RB allocation, we also copy PC3 MPR first:

	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
	2
	5.5
	11.5
	2.5
	6
	13

	
	QPSK
	2
	5.5
	
	2.5
	6
	

	
	16QAM
	2.5
	5.5
	
	3
	6
	

	
	64QAM
	4.5
	6
	
	5
	6
	

	
	256QAM
	6
	6.5
	
	6.5
	6.5
	

	CP-OFDM
	QPSK
	2.5
	6.5
	12
	3.5
	7
	14

	
	16QAM
	3
	7
	
	3.5
	7
	

	
	64QAM
	5
	7
	
	5
	7
	

	
	256QAM
	7.5
	7.5
	
	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



From the simulation results, PC2 MPR need to adjust as following:

Table 2: proposed MPR for PC2 contiguous CA-non-contiguous RB

	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
	3
	7
	13
	3.5
	8
	15

	
	QPSK
	3
	7
	
	3.5
	8
	

	
	16QAM
	3
	7
	
	3.5
	8
	

	
	64QAM
	4.5
	7
	
	5
	8
	

	
	256QAM
	6
	7
	
	6.5
	8
	

	CP-OFDM
	QPSK
	4
	7.5
	14
	3.5
	8.5
	15

	
	16QAM
	4
	7.5
	
	3.5
	8.5
	

	
	64QAM
	5
	7.5
	
	5
	8.5
	

	
	256QAM
	7.5
	7.5
	
	7.5
	8.5
	

	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


Here we find some distortion on PA model on 1+1 RB outer1 case. Although the simulation result is about 12dB, we find 8-8.5dB seems OK from real test.
Proposal 2: Define MPR for PC2 contiguous CA as in table 2 for non-contiguous RB allocation.

There is another problem on: whether separate MPR for edge RB is defined?
Since edge RB MPR is primary from CIM3 fallen on spurious emission part, we cannot observe this from PA simulation. However, we think it is reasonable to define edge RB case as it follows single carrier PC2.

Proposal 3: introduce edge RB case for contiguous allocation. MPR for edge RB is FFS.
3 Conclusion

In this contribution we discussed on the open issues on intra-band UL CA MPR, according to the analysis, we have the following proposals: 
Proposal 1: Define MPR for PC2 contiguous CA as in table 1 for contiguous RB allocation.

Proposal 2: Define MPR for PC2 contiguous CA as in table 2 for non-contiguous RB allocation.

Proposal 3: introduce edge RB case for contiguous allocation. MPR is FFS.
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