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1. Introduction
In RAN4 #93 meeting, companies proposed new A-MPR curves ([1], [2], and [3]) for 29dBm HPUE B41/n41 EN-DC in Rel-16. During the meeting, no consensus has been made for finalizing new A-MPR curves. In this contribution, we provide our new measurement results and propose new A-MPR curves for 29 dBm HPUE B41/n41 EN-DC in Rel-16.
2. The assumptions of A-MPR measurement
In RAN4 #92 meeting, the assumptions of A-MPR measurement for 29 dBm HPUE B41/n41 EN-DC [4] were agreed as follows:
· Antenna isolation of 10dB and 13dB
· Post PA loss of 4dB
· Power class 2 Tx chains (LTE and NR)
· Equal power on LTE and NR
· Various allocation combinations with range of aggregate BWs, with focus on “worst case” combinations (assumed to be near-equal allocation BWs).
· Determine back-off required to meet -13, -25, and -30 dBm/MHz SEM, and ACLR limits
· Goal is to take data from multiple sources and define new A-MPR curves accommodating different implementations. New A-MPR curve will be associated with modified MPR bits and thus would be optional.
In this contribution, we took several assumptions into account when measuring A-MPR values and they are listed as follows:
· UL non-contiguous resource allocation
· LTE SC-FDMA/QPSK and NR CP-OFDM/QPSK
· 15KHz SCS on LTE and 30kHz SCS on NR
· 26 dBm on each Tx chain
· LTE 20 MHz and NR 60 MHz
3. A-MPR curves after offline discussion in RAN4 #93 meeting
Unfortunately, no consensus has been made among companies to finalize new A-MPR curves for 29dBm HPUE B41/n41 EN-DC after several offline discussions in RAN4 #93 meeting. Here are the proposals from companies during the offline discussion.
1 
2 
3 
3. NS_04 additional SEM to meet -13 dBm/MHz for 29 dBm HPUE
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Figure 1 A-MPR curves for -13 dBm/MHz after the offline discussion in RAN4 #93

As you can see the LG revised curve in Figure 1, an increased in the allowed power back-off of 2 dB for the range of aggregate allocation size between 2.7 MHz and 5.4 MHz is needed due to the fact that the current A-MPR curve in Rel-15 is not enough to satisfy -13 dBm/MHz when there is NS_04 additional SEM signaling.
3. NS_04 SE to meet -25 dBm/MHz for 29 dBm HPUE
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Figure 2 A-MPR curves for -25 dBm/MHz after the offline discussion in RAN4 #93
In Figure 2, an increase in the allowed power back-off of 1 dB for two ranges of aggregate allocation size is needed due to the same reason that the current A-MPR curve in Rel-15 can’t guarantee a 29dBm high power UE to pass -25 dBm/MHz when NS_04 SE is indicated.
3. General SE to meet -30 dBm/MHz for 29 dBm HPUE
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Figure 3 A-MPR curves for -30 dBm/MHz after the offline discussion in RAN4#93

Since the revised proposal A-MPR curve in Figure 3 is enough to meet the general SE requirement for 29dBm High power UE, we only focus on measuring and analysing -13 dBm/MHz SEM and -25 dBm/MHz SE in this contribution.
4. New A-MPR curves for 29dBm HPUE B41/n41 EN-DC
After RAN4 #93 meeting, we re-measured new A-MPR values by using a real phone that supports B41/n41 EN-DC combinations to check whether the current Rel-15 A-MPR curves can meet the SEM and SE limits. These A-MPR measurement results reflect practical implementation margins such as antenna isolation, non-linearity of PA, and several form factors of the phone. As shown in below, our new A-MPR re-measurement values of NS_04 SEM (-13 dBm/MHz), NS_04 additional SE (-25 dBm/MHz limit), and general -30 dBm/MHz are presented. It is very clear that the current Rel-15 A-MPR curves of -13 dBm/MHz SEM and -25 dBm/MHz SE cannot satisfy the requirements when NS_04 signaling is indicated for 29 dBm HPUE B41/n41 EN-DC in Rel-16. Therefore, we propose new A-MPR curves based on our new measurement results. Furthermore, it should be noted that any new defined A-MPR curves in this Work item should be only applied to 29 dBm HPUE that supports dual PAs. The reason behind this is that some assumptions are ambiguous and have been made specifically for 29 dBm HPUE.
<A-MPR for NS_04 additional SEM to meet -13 dBm/MHz for 29 dBm HPUE>

A-MPRIM3 = MA where MA is defined as follows:
MA = 
12 dB; 0≤B<0.54 
10 dB; 0.54≤B<1.08
8 dB; 1.08≤B<5.4
6 dB; 5.4≤B<8.1
5 dB; 8.1≤B<13.5
4 dB; 13.5≤B



<A-MPR for NS_04 SE to meet -25 dBm/MHz for 29 dBm HPUE>
A-MPRIM3 = MA where MA is defined as follows:
MA = 
15 dB; 0≤B<1.08
14 dB; 1.08≤B<5.4
13 dB; 5.4≤B<8.1
12 dB; 8.1≤B<10.8
11 dB; 10.8≤B<13.5
10 dB; 13.5≤B<21.6
9 dB; 21.6≤B

<A-MPR for general SE to meet -30 dBm/MHz for 29 dBm HPUE>
A-MPRIM3 = MA where MA is defined as follows:
MA = 
18 dB; 0≤B<1.08
17 dB; 1.08≤B<2.16
16 dB; 2.16≤B<2.7
15 dB; 2.7≤B<5.4
14 dB; 5.4≤B<10.8
13 dB; 10.8≤B

Observation 1: The current Rel-15 A-MPR curves of -13 dBm/MHz SEM and -25 dBm/MHz SE cannot satisfy the requirements when NS_04 signaling is indicated for 29 dBm HPUE B41/n41 EN-DC in Rel-16.
[bookmark: _GoBack]5. Conclusion
Observation 1: The current Rel-15 A-MPR curves of -13 dBm/MHz SEM and -25 dBm/MHz SE cannot satisfy the requirements when NS_04 signaling is indicated for 29 dBm HPUE B41/n41 EN-DC in Rel-16.
Proposal 1: It is proposed to take below figure 4, figure 5, and figure 6 as new A-MPR curves for 29 dBm HPUE EN-DC in Rel-16.
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Figure 4. New A-MPR for NS_04 additional SEM to meet -13 dBm/MHz 

A-MPRIM3 for NS_04 additional SEM to meet -13 dBm/MHz = MA where MA is defined as follows:
MA = 
12 dB; 0≤B<0.54 
10 dB; 0.54≤B<1.08
8 dB; 1.08≤B<5.4
6 dB; 5.4≤B<8.1
5 dB; 8.1≤B<13.5
4 dB; 13.5≤B
[image: ]
Figure 5. A-MPR for NS_04 SE to meet -25 dBm/MHz for 29 dBm HPUE
A-MPRIM3 for NS_04 SE to meet -25 dBm/MHz for 29 dBm HPUE = MA where MA is defined as follows:
MA = 
15 dB; 0≤B<1.08
14 dB; 1.08≤B<5.4
13 dB; 5.4≤B<8.1
12 dB; 8.1≤B<10.8
11 dB; 10.8≤B<13.5
10 dB; 13.5≤B<21.6
9 dB; 21.6≤B
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Figure 6. A-MPR for general SE to meet -30 dBm/MHz for 29 dBm HPUE
A-MPRIM3 for general SE to meet -30 dBm/MHz for 29dBm HPUE = MA where MA is defined as follows:
MA = 
18 dB; 0≤B<1.08
17 dB; 1.08≤B<2.16
16 dB; 2.16≤B<2.7
15 dB; 2.7≤B<5.4
14 dB; 5.4≤B<10.8
13 dB; 10.8≤B

Proposal 2: any new defined A-MPR curves in this Work item should be only applied to 29 dBm HPUE that supports dual PAs and it shouldn’t be applied to general cases.
Reference
[1] R4-1913946, “Potential A-MPR improvement for 29dBm HPUE B41/n41 EN-DC,” LG Electronics
[2] R4-1915047, “A-MPR&MPR improvements for DC (n) 41 DC_41_n41 and DC_3_n3,” Skyworks
[3] R4-1915339, “Proposal for Improved B41/n41 EN-DC A-MPR Curves,” Sprint
[4] R4-1910306, “WF on B41/n41 29 dBm Power class and EN-DC A-MPR improvement,” Sprint, Qorvo

image3.png
A-MPR Allowance (dB)

20

18

16

14

12

10

==

-30dBm / MHz

- = @ 3GPP

10

Aggregate Allocation Size (MHz)

LG Proposal

15

Skyworks Proposal

20

revised Proposal

25




image4.emf
0 5 10 15 20 25

Aggregate Allocation Size (MHz)

0

2

4

6

8

10

12

14

16

18

20

A

-

M

P

R

 

(

d

B

)

NS04 -13 dBm/MHz SEM limit

LGE

Rel-15


image5.emf
0 5 10 15 20 25

Aggregate Allocation Size (MHz)

0

2

4

6

8

10

12

14

16

18

20

A

-

M

P

R

 

(

d

B

)

NS04 -25 dBm/MHz SE limit

LGE

Rel-15


image6.emf
0 5 10 15 20 25

Aggregate Allocation Size (MHz)

0

2

4

6

8

10

12

14

16

18

20

A

-

M

P

R

 

(

d

B

)

General -30 dBm/MHz SE limit

LGE

Rel-15


image1.png
A-MPR Allowance (dB)

16

14

12

10

-13dBm / MHz

= o= =3GPP

10 15
Aggregate Allocation Size (MHz)

LG Revised e revised Proposal

20

25





image2.png
A-MPR Allowance (dB)

16

14

12

10

-25dBm / MHz

= == =3GPP

10

15

Aggregate Allocation Size (MHz)

LG Revised

revised Proposal

20

25




