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1 Introduction

In RAN4#91, a way forward [1] on B41/n41 29 dBm power class and EN-DC MPR/A-MPR improvement was agreed to consider 10dB and 13dB antenna isolation for the A-MPR/MPR improvement study. In this paper, we discuss how much MPR/A-MPR can be improved based on 10dB and 13dB antenna isolation.
2 Discussion
In RAN4#91, a way forward [1] on B41/n41 29 dBm power class and EN-DC MPR/A-MPR improvement was agreed to consider 10dB and 13dB antenna isolation for the A-MPR/MPR improvement study. It was suggested that improvements may be possible in important parts of the curves for real practical usage, including small allocations on -13 dBm/MHz curve, and large allocations on all curves. Our preliminary results in [2] for 1RB+1RB allocation show possible improvement for -13dBm/MHz, -25dBm/MHz and 30dBm/MHz curves with 10dB and 13 dB antenna isolations. We think 13dB antenna isolation is a feasible improved antenna isolation assumption for EN-DC in B41/n41. 
Based on RIM3 measurements, we provide the backoff needed to meet -13, -25, and -30 dBm/MHz regions for various RB allocations in Table 1, assuming:

· Power Class 2 Tx chains (LTE and NR)

· Equal power on LTE and NR
· 20MHz LTE channel with QPSK SC-FDMA and SCS 15kHz
· 40MHz NR channel with QPSK CP-OFDM and SCS 15kHz
	Table 1. Equal backoff needed to meet RF emission requirements

	Region
	RB Allocation
	Equal backoff needed (dB)

	
	
	TS 38.101-3
	I =10 dB
	I = 13 dB

	-13 dBm/MHz region for DC_(n)41
	1RB + 1RB
	15
	9
	8

	
	3RB + 3RB
	8
	7
	6

	
	6RB + 6RB
	6
	5
	3

	
	22RB + 22RB
	6
	0
	0

	NS_04 -25 dBm/MHz region for DC_(n)41
	1RB + 1RB
	15
	13
	12

	
	3RB + 3RB
	14
	12
	10

	
	6RB + 6RB
	13
	11
	10

	
	14RB + 14RB
	12
	10
	9

	
	22RB + 22RB
	12
	9
	8

	-25 dBm/MHz region for DC_41_n41
	1RB + 1RB
	15
	14
	13

	
	3RB + 3RB
	14
	12
	11

	
	6RB + 6RB
	13
	12
	10

	
	14RB + 14RB
	12
	11
	9

	
	28RB + 28RB
	12
	9
	8

	
	33RB + 33RB
	12
	9
	8

	SE -30 dBm/MHz region for DC_41_n41
	1RB + 1RB
	18
	17
	16

	
	3RB + 3RB
	17
	14
	13

	
	6RB + 6RB
	16
	14
	12

	
	14RB + 14RB
	15
	13
	12

	
	28RB + 28RB
	15
	12
	10

	
	33RB + 33RB
	15
	11
	10


From results in Table, we make the following observations:

Observations #1: For -13 dBm/MHz region, we observe the following improvements:
· A-MPRIM3 of 10dB can be used for aggregated allocation size (B) < 1MHz with 10dB antenna isolation.
· No A-MPRIM3 is needed for 8MHz ≤ B with 10dB antenna isolation.

· A-MPRIM3 of 10dB can be used for B < 1MHz with 13dB antenna isolation.

· A-MPRIM3 of 7dB can be used for 1MHz ≤ B < 2MHz with 13dB antenna isolation.

· A-MPRIM3 of 4dB can be used for 2MHz ≤ B < 5MHz with 13dB antenna isolation.

· No A-MPRIM3 is needed for 5MHz ≤ B with 13dB antenna isolation.
Observations #2: For -25 dBm/MHz region, we observe the following improvements:

· A-MPRIM3 of 10dB can be used for 10MHz ≤ B with 10dB antenna isolation.

· A-MPRIM3 of 14dB can be used for B < 2MHz with 13dB antenna isolation.

· A-MPRIM3 of 11dB can be used for 2MHz ≤ B < 5MHz with 13dB antenna isolation.

· A-MPRIM3 of 10dB can be used for 5MHz ≤ B < 10MHz with 13dB antenna isolation.

· A-MPRIM3 of 9dB can be used for 10MHz ≤ B with 13dB antenna isolation.

Observations #3: For -30 dBm/MHz region, we observe the following improvements:

· MPRENDC of 15dB can be used for 2MHz ≤ B < 5MHz with 10dB antenna isolation.

· MPRENDC of 14dB can be used for 5MHz ≤ B < 10MHz with 10dB antenna isolation.

· MPRENDC of 13dB can be used for 10MHz ≤ B with 10dB antenna isolation.

· MPRENDC of 17dB can be used for B < 2MHz with 13dB antenna isolation.

· MPRENDC of 13dB can be used for 2MHz ≤ B < 10MHz with 13dB antenna isolation.

· MPRENDC of 11dB can be used for 10MHz ≤ B with 13dB antenna isolation.

Proposal #1: Based on measurement results, we propose the following MPR/A-MPR curves for EN-DC in B41/n41 for Rel-16:

For -13dBm/MHz curve, the following rules are used:
· For 10dB antenna isolation,
MA = 
10 
; 0 ≤ B < 1.0
8
; 1.0 ≤ B < 2.0
6
; 2.0 ≤ B < 8.0
0
; 8.0 ≤ B
· For 13dB antenna isolation,
MA = 
10 
; 0 ≤ B < 1.0
7
; 1.0 ≤ B < 2.0
4
; 2.0 ≤ B < 5.0
0
; 5.0 ≤ B
For -25dBm/MHz curve, the following rules are used:

· For 10dB antenna isolation,
MA = 
15 
; 0 ≤ B < 1.0
14
; 1.0 ≤ B < 2.0
13
; 2.0 ≤ B < 5.0
12
; 5.0 ≤ B < 10.0

10
; 10.0 ≤ B
· For 13dB antenna isolation,
MA = 
14 
; 0 ≤ B < 2.0
11
; 2.0 ≤ B < 5.0
10
; 5.0 ≤ B < 10.0
9
; 10.0 ≤ B
For -30dBm/MHz curve, the following rules are used:

· For 10dB antenna isolation,
MA = 
18 
; 0 ≤ B < 1.0
17
; 1.0 ≤ B < 2.0
15
; 2.0 ≤ B < 5.0
14
; 5.0 ≤ B < 10.0

13
; 10.0 ≤ B
· For 13dB antenna isolation,
MA = 
17 
; 0 ≤ B < 2.0
13
; 2.0 ≤ B < 10.0
9
; 10.0 ≤ B
In Figure 1, we summarize measured backoff and proposed MPRENDC/A-MPRIM3 curves.
	-13dBm/MHz A-MPR/MPR Curve
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	-25dBm/MHz A-MPR Curve
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	-30dBm/MHz MPR Curve
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	Figure 1: Measured backoff and proposed MPRENDC/A-MPRIM3 curves


UEs supporting optional improved MPR/A-MPR could signal better intra-band EN-DC performance via MPR/A-MPR versioning.
Proposal #2: UEs supporting optional improved MPR/A-MPR could signal better intra-band EN-DC performance via MPR/A-MPR versioning.
3 Conclusion

In this paper, we discuss how much MPR/A-MPR can be improved based on 10dB and 13dB antenna isolation. Based on measurement results, we made the following observations and proposals:

Observations #1: For -13 dBm/MHz region, we observe the following improvements:

· A-MPRIM3 of 10dB can be used for aggregated allocation size (B) < 1MHz with 10dB antenna isolation.

· No A-MPRIM3 is needed for 8MHz ≤ B with 10dB antenna isolation.

· A-MPRIM3 of 10dB can be used for B < 1MHz with 13dB antenna isolation.
· A-MPRIM3 of 7dB can be used for 1MHz ≤ B < 2MHz with 13dB antenna isolation.

· A-MPRIM3 of 4dB can be used for 2MHz ≤ B < 5MHz with 13dB antenna isolation.

· No A-MPRIM3 is needed for 5MHz ≤ B with 13dB antenna isolation.

Observations #2: For -25 dBm/MHz region, we observe the following improvements:
· A-MPRIM3 of 10dB can be used for 10MHz ≤ B with 10dB antenna isolation.
· A-MPRIM3 of 14dB can be used for B < 2MHz with 13dB antenna isolation.

· A-MPRIM3 of 11dB can be used for 2MHz ≤ B < 5MHz with 13dB antenna isolation.

· A-MPRIM3 of 10dB can be used for 5MHz ≤ B < 10MHz with 13dB antenna isolation.

· A-MPRIM3 of 9dB can be used for 10MHz ≤ B with 13dB antenna isolation.
Observations #3: For -30 dBm/MHz region, we observe the following improvements:
· MPRENDC of 15dB can be used for 2MHz ≤ B < 5MHz with 10dB antenna isolation.

· MPRENDC of 14dB can be used for 5MHz ≤ B < 10MHz with 10dB antenna isolation.

· MPRENDC of 13dB can be used for 10MHz ≤ B with 10dB antenna isolation.

· MPRENDC of 17dB can be used for B < 2MHz with 13dB antenna isolation.

· MPRENDC of 13dB can be used for 2MHz ≤ B < 10MHz with 13dB antenna isolation.

· MPRENDC of 11dB can be used for 10MHz ≤ B with 13dB antenna isolation.

Proposal #1: Based on measurement results, we propose the following MPR/A-MPR curves for EN-DC in B41/n41 for Rel-16:

For -13dBm/MHz curve, the following rules are used:

· For 10dB antenna isolation,

MA = 
10 
; 0 ≤ B < 1.0
8
; 1.0 ≤ B < 2.0
6
; 2.0 ≤ B < 8.0
0
; 8.0 ≤ B
· For 13dB antenna isolation,

MA = 
10 
; 0 ≤ B < 1.0
7
; 1.0 ≤ B < 2.0
4
; 2.0 ≤ B < 5.0
0
; 5.0 ≤ B
For -25dBm/MHz curve, the following rules are used:

· For 10dB antenna isolation,

MA = 
15 
; 0 ≤ B < 1.0
14
; 1.0 ≤ B < 2.0
13
; 2.0 ≤ B < 5.0
12
; 5.0 ≤ B < 10.0

10
; 10.0 ≤ B
· For 13dB antenna isolation,

MA = 
14 
; 0 ≤ B < 2.0
11
; 2.0 ≤ B < 5.0
10
; 5.0 ≤ B < 10.0
9
; 10.0 ≤ B
For -30dBm/MHz curve, the following rules are used:

· For 10dB antenna isolation,

MA = 
18 
; 0 ≤ B < 1.0
17
; 1.0 ≤ B < 2.0
15
; 2.0 ≤ B < 5.0
14
; 5.0 ≤ B < 10.0

13
; 10.0 ≤ B
· For 13dB antenna isolation,

MA = 
17 
; 0 ≤ B < 2.0
13
; 2.0 ≤ B < 10.0
9
; 10.0 ≤ B
Proposal #2: UEs supporting optional improved MPR/A-MPR could signal better intra-band EN-DC performance via MPR/A-MPR versioning.
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