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1. Introduction
 In the last RAN4 #81 meetings, RAN4 discussed the impact 2UL CA_7A-7A for general operating band range. However the required MPR and MSD level would be dependant on the operator specific band combination. So this dual uplink operation can be support a case by case not to support for general LTE operating bands. 
2. Discussion

RAN4 studied the 2UL non-contiguous intra-band CA combinations 7A-7A and 66A-66A into the basket work item. But some companies proposed not to specify the 2UL CA with large gap between sub block 1 and sub-block 2. However, operator reqest to analyse the impact with a small gap and specific spectrum holding bands. Band 4 is quite large Tx-Rx separation w/ 400MHz compared to Band 7 Tx-Rx separation is 120 MHz. Hence RAN4 worry about the strong self-interference to own Rx band.
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Figure 1: Band 7 arrangement in Korea
The sub-block band gap of 2UL CA_7A-7A is 20MHz in Korea. So we can derive the required A-MPR and MSD level based on the the specific spectrum holding case.
2.1 Test setup and parameters
Figure2 show the test setup for CA_7A-7A.
[image: image2.png]Tx Power Measurement

Spectrum Analyzer
- (R&S FSQ)

B7 Rx
Cavity Filter .-_L\,_.-_

SR

Spectrum Analyzer

>@

PAIMD Test

it - LA

H Cavity Filter
H

g

Combiner

'SG: SMU200A

B7 fc 2545MHz, 10M(E block)





Figure 2 Test setup

· Basic test parameters
· Channel BW : 10 MHz  and 20MHz

· FE pass loss :2.5dB

· Protection requirements 
· General SE
: -30 dBm for 2475MHz
· UE-to-UE coexistence: 
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 65, 66, 67, 68
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21


3. A-MPR analysis
For dual uplink CA_7A-7A, the 3rd IMD product fall into the general SE region and UE-to-UE protection frequency range. 
So we need to derive the required MPR considering general SE and UE-to-UE coexistence requirements as shown in basic test parameters. However, the Band 38 protected requirements is not apply to the operator specific the frequency ranges since that are over the FOOB (MHz) from the edge of the channel BW (2550MHz). Hence dormonent factor is only the general SE requirements for the specific spectrum holding case.
  Table 1: Required MPR table
	CC1 BW
	Allocation RB
	CC1 fc 
	CC2 BW
	CC2 fc 
	Allocation RB
	Wgap
	total#RB
	A-MPR
	Test point

	10
	1 (upper edge)
	2505
	10
	2545
	1 (lower edge)
	20
	2
	10 dB
	General SE -30dBm

	20
	1 (lower edge)
	2510
	10
	2545
	1 (upper edge)
	20
	2
	0dB
	UE-to-UE -50dBm

	20
	full
	2510
	10
	2545
	full
	20
	150
	0 dB
	General SE -30dBm


From the analysis table 1, we can derived the required A-MPR level is up to 10dB to satisfy the general SE requirements for worst RB allocation in Table 1.
So we propose as follow
Observation 1: When considering operating specific band combination in Korea, the required maximum A-MPR values is about 10dB for 2UL_CA_7A-7A UE.
4. MSD analysis
Basically, 5th & 7th IMDs products of dual uplink Band 7 are fall into the own Rx of Band 7. But 3rd IMD product is not impact to the own Rx Band 7 as shown in Figuire 3.
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Figure 3 IMD problems in own Rx Band 7
We measured total IMDs level in PA output for 2UL CA_7A-7A UE. And derived desense level according to the full RB allocation case and 1RB allocation per CC case. 
Table 2 show the required MPR level to achieve 0dB MSD level. Based on the Table 2, we can see the 7dB MPR can achieve the 0dB MSD level for 2UL_CA_7A-7A.  Also when we consider 1RB allocation, then the required A-MPR is 8dB to achieve the 0dB MSD levels.

Table 2: Required MPR level to 0dB MSD for full RB allocation
	Required A-MPR　
	PA1 output
	PA2 output
	IM5,7@B7 PA output
	IM7@B7 PA output
	B7 Duplexer
	B7 Rx Desense 
	B7 Rx Desense 

	
	fc 2510M
	fc 2545M
	2620~2640MHz
	2660~2670MHz
	Isolation
	2620~2640MHz
	2660~2670MHz

	
	(dBm/20MHz)
	(dBm/10MHz)
	(dBm/20MHz)
	(dBm/10MHz)
	(dB)
	Calculation
	Calculation

	
	100RB
	50RB
	@PA output
	@PA output
	　
	(dB)
	(dB)

	MPR=0
	20
	20
	-41.25
	-49.24
	-50
	-7.99 
	-4.29 

	MPR=1
	19
	19
	-44.73
	-52.92
	-50
	-5.28 
	-2.36 

	MPR=2
	18
	18
	-45.33
	-56.04
	-50
	-4.87 
	-1.31 

	MPR=3
	17
	17
	-45.88
	-59.21
	-50
	-4.51 
	-0.68 

	MPR=4
	16
	16
	-47.19
	-62.32
	-50
	-3.71 
	-0.35 

	MPR=5
	15
	15
	-49.21
	-65.61
	-50
	-2.67 
	-0.17 

	MPR=6
	14
	14
	-51.54
	-67.22
	-50
	-1.75 
	-0.11 

	MPR=7
	13
	13
	-54.71
	-68.14
	-50
	-0.93 
	-0.09 

	MPR=8
	12
	12
	-58.01
	-68.87
	-50
	-0.46 
	-0.08 


Table 3: Required MPR level to 0dB MSD for 1 RB allocation per CC
	Required A-MPR　
	PA1 output
	PA2 output
	IM5,7@B7 PA output
	IM7@B7 PA output
	B7 Duplexer
	B7 Rx Desense 
	B7 Rx Desense 

	
	fc 2510M
	fc 2545M
	2620~2640MHz
	2660~2670MHz
	Isolation
	2620~2640MHz
(SKT D block)
	2660~2670MHz
(SKT E block)

	
	(dBm/20MHz)
	(dBm/10MHz)
	(dBm/20MHz)
	(dBm/10MHz)
	(dB)
	Calculation
	Calculation

	
	1RB 0 offset
	1RB 8 offset
	@PA output
	@PA output
	　
	(dB)
	(dB)

	MPR=0
	20
	20
	-39.41
	-41.83
	-50
	-9.59 
	-10.11 

	MPR=1
	19
	19
	-42.15
	-45.97
	-50
	-7.25 
	-6.60 

	MPR=2
	18
	18
	-41.55
	-49.32
	-50
	-7.74 
	-4.24 

	MPR=3
	17
	17
	-41.58
	-52.88
	-50
	-7.71 
	-2.37 

	MPR=4
	16
	16
	-42.73
	-57.18
	-50
	-6.78 
	-1.04 

	MPR=5
	15
	15
	-44.72
	-60.71
	-50
	-5.29 
	-0.49 

	MPR=6
	14
	14
	-47.54
	-62.99
	-50
	-3.51 
	-0.30 

	MPR=7
	13
	13
	-50.77
	-63.84
	-50
	-2.02 
	-0.25 

	MPR=8
	12
	12
	-54.43
	-65.16
	-50
	-0.99 
	-0.18 


From the simulation results, we can see 5th and 7th IMD will be impacted the own Rx sensitivity level, the expected MSD level is13dB with 0dB A-MPR level.
However, when A-MPR applied situation according to RB position and # of allocation, the expected MSD level can be decreased. So we propose as follow
Observation 2: 5th & 7th IMDs fall into the own Rx band of 7. The expected MSD level is about 13dB with 0dB A-MPR. 
5. Conclusion
In this contribution, we anlyzed the impact on the 2UL CA_7A-7A. Based on the analysis results, we provide our observation as follow 
Observation 1: When considering operating specific band combination in Korea, the required maximum A-MPR values is about 10dB for 2UL_CA_7A-7A UE.

Observation 2: 5th & 7th IMDs fall into the own Rx band of 7. The expected MSD level is about 13dB with 0dB A-MPR. 
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