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1. Introduction
In RAN4 #92Bis meeting, companies provided simulation/measurement results ([1], [2], and [3]) for 29 dBm HPUE B41/n41 EN-DC in order to improve the current A-MPR. Unfortunately, there wasn’t enough discussion among the companies and no consensus has been made for finalizing a new A-MPR curve. In this meeting, we provide our new measurement results and propose possible A-MPR improvement for 29 dBm HPUE B41/n41 EN-DC in Rel-16.
2. Revised assumptions of A-MPR measurement for 
29 dBm HPUE B41/n41 EN-DC
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 RAN4#92Bis, we took several assumptions into account when measuring A-MPR values and they were listed as follows:
· UL non-contiguous resource allocation
· LTE SC-FDMA/QPSK and NR DFT-s-OFDM/QPSK
· 15KHz SCS on LTE and 30kHz SCS on NR
· 26 dBm on each Tx chain
· LTE 20 MHz and NR 60 MHz
Since the waveform of NR was used as DFT-s-OFDM, it could possibly give a bit different measurement results compared to CP-OFDM. Therefore, we measured our A-MPR values again based on NR CP-OFDM.  
3. A-MPR measurement results for 29dBm HPUE B41/n41 
EN-DC
3.1  Intra-band contiguous
For intra-band contiguous, we re-measured A-MPR values based on NR CP-OFDM. At this time, we also looked at the case where there was unequal power on LTE and NR. As shown in Table 1, we gathered our measurement results of NS_04 additional SE (-25 dBm/MHz limit) and NS_04 general SEM (-13 dBm/MHz limit).

	LTE
20 MHz
	NR
40/50/60/80/100 MHz
	Total
UL RB
BW
[MHz]
	NS_04 Additional SE
-25 dBm/MHz
	NS_04 General SEM
-13 dBm/MHz

	SCS
	Transmitted
RB
	SCS
	Transmitted
RB
	
	Ant. isolation
10 dB
	Ant. isolation
13 dB
	Ant. isolation
10 dB
	Ant. isolation
13 dB

	15KHz
	1
	30KHz
	1
	0.54
	15
	14
	9
	8

	15KHz
	6
	30KHz
	1
	1.44
	15
	14
	9
	8

	15KHz
	12
	30KHz
	1
	2.52
	14
	13
	8
	7

	15KHz
	5
	30KHz
	5
	2.7
	14
	13
	7
	6

	15KHz
	10
	30KHz
	10
	5.4
	13
	12
	6
	5

	15KHz
	30
	30KHz
	1
	5.76
	12
	11
	6
	5

	15KHz
	15
	30KHz
	15
	8.1
	12
	11
	5
	4

	15KHz
	20
	30KHz
	20
	10.8
	11
	10
	5
	4

	15KHz
	25
	30KHz
	25
	13.5
	10
	10
	4
	3

	15KHz
	30
	30KHz
	30
	16.2
	10
	9
	4
	3

	15KHz
	35
	30KHz
	35
	18.9
	10
	9
	4
	2

	15KHz
	40
	30KHz
	40
	21.6
	9
	8
	3
	1

	15KHz
	45
	30KHz
	45
	24.3
	9
	8
	3
	1

	15KHz
	50
	30KHz
	50
	27
	9
	8
	3
	1


Table 1 A-MPR measurement results for the intra-band contiguous case

In the previous meeting, we received some questions about our measurement result of general spurious emissions (-30 dBm/MHz) that its values were much lower than the result of NS_04 SEM (-13 dBm/MHz). The reason was that the measurement result was taken based on IM5 product, not IM3. To avoid making confusion about the result of general spurious emissions (-30 dBm/MHz), it is not included in Table 1 for the intra-band contiguous case. 
Based on our measurement results in Table 1, we want to point out that there is 1 dB difference between NR CP-OFDM and NR DFT-s-OFDM. Moreover, it can be observed that there is still 1 dB difference between 10 dB and 13 dB antenna isolations and the measurement result of 10 dB antenna isolation should be considered for defining improved A-MPR.
3.2  Intra-band non-contiguous
For intra-band non-contiguous, we also re-measured A-MPR values based on NR CP-OFDM and looked at the case where there was unequal power on LTE and NR. As shown in Table 2, the measurement results of NS_04 additional SE (-25 dBm/MHz limit) and spurious emissions (-30 dBm/MHz limit) are provided.

	LTE
20 MHz
	NR
40/50/60/80/100 MHz
	Total
UL RB
BW
[MHz]
	NS_04 Additional SE
-25 dBm/MHz
	Spurious emissions
-30 dBm/MHz

	SCS
	Transmitted
RB
	SCS
	Transmitted
RB
	
	Ant. isolation
10 dB
	Ant. isolation
13 dB
	Ant. isolation
10 dB
	Ant. isolation
13 dB

	15KHz
	1
	30KHz
	1
	0.54
	15
	14
	16
	15

	15KHz
	6
	30KHz
	1
	1.44
	15
	14
	15
	14

	15KHz
	12
	30KHz
	1
	2.52
	14
	13
	15
	14

	15KHz
	5
	30KHz
	5
	2.7
	14
	13
	14
	13

	15KHz
	10
	30KHz
	10
	5.4
	13
	12
	13
	12

	15KHz
	30
	30KHz
	1
	5.76
	12
	11
	13
	12

	15KHz
	15
	30KHz
	15
	8.1
	12
	11
	13
	12

	15KHz
	20
	30KHz
	20
	10.8
	11
	10
	12
	11

	15KHz
	25
	30KHz
	25
	13.5
	10
	9
	12
	11

	15KHz
	30
	30KHz
	30
	16.2
	10
	9
	11
	10

	15KHz
	35
	30KHz
	35
	18.9
	10
	9
	11
	10

	15KHz
	40
	30KHz
	40
	21.6
	9
	8
	11
	10

	15KHz
	45
	30KHz
	45
	24.3
	9
	8
	10
	9

	15KHz
	50
	30KHz
	50
	27
	9
	8
	10
	9


Table 2 A-MPR measurement results for the intra-band non-contiguous case

When we measure the power back-off for NS_04 additional SE (-25 dBm/MHz limit), a carrier frequency that is less than 2490.5 MHz is chosen. If this is the case, then we can assume that there will be no filter rejection which is the worst case. Similar to the measurement results of the intra-band contiguous case, it can be observed that there is also 1 dB difference between NR CP-OFDM and NR DFT-s-OFDM. For defining improved A-MPR of the intra-band non-contiguous case, the measurement results of 10 dB antenna isolation are also used.

Observation 1: For both intra-band contiguous/non-contiguous cases, there is 1 dB margin when using DFT-s-OFDM instead of CP-OFDM on NR side.

Observation 2: For both intra-band contiguous/non-contiguous cases, there is 1 dB of the power back-off margin when implementing 13 dB antenna isolation instead of 10 dB antenna isolation.

Observation 3: Based on our measurement result of NS_04 additional SEM (-13 dBm/MHz limit), potential A-MPR with implementation margin and 10 dB antenna isolation can be defined as follows: 
· A-MPR of 10 dB can be used for 0≤B<2.52
· A-MPR of 9 dB can be used for 2.52≤B<2.7
· A-MPR of 8 dB can be used for 2.7≤B<5.4
· A-MPR of 7 dB can be used for 5.4≤B<8.1
· A-MPR of 6 dB can be used for 8.1≤B<13.5
· A-MPR of 5 dB can be used for 13.5≤B

Observation 4: Based on our measurement result of NS_04 additional SE (-25 dBm/MHz limit), potential A-MPR with implementation margin and 10 dB antenna isolation can be defined as follows: 
· A-MPR of 16 dB can be used for 0≤B<2.52
· A-MPR of 15 dB can be used for 2.52≤B<5.4
· A-MPR of 14 dB can be used for 5.4≤B<8.1
· A-MPR of 13 dB can be used for 8.1≤B<10.8
· A-MPR of 12 dB can be used for 10.8≤B<13.5
· A-MPR of 11 dB can be used for 13.5≤B

Observation 5: Based on our measurement result of general SE (-30 dBm/MHz limit), potential A-MPR with implementation margin and 10 dB antenna isolation can be defined as follows: 
· A-MPR of 17 dB can be used for 0≤B<2.7
· A-MPR of 16 dB can be used for 2.7≤B<5.4
· A-MPR of 14 dB can be used for 5.4≤B<10.8
· A-MPR of 13 dB can be used for 10.8≤B<16.2
· A-MPR of 12 dB can be used for 16.2≤B
4. Potential A-MPR improvement for 29 dBm HPUE B41/n41 EN-DC
In this section, we propose improved A-MPR curve for 29 dBm HPUE B41/n41 EN-DC based on measurement results from [1], [3], and [5]. There are different colors of proposed A-MPR curves from each company in figure1, 2, and 3. The red curve represents existing Rel-15 A-MPR/MPR for 26 dBm B41/n41 EN-DC. The purple, blue, and yellow curves represent [5], [1], and [3], respectively. 
[image: ]
Figure 1 Proposed A-MPR curves from companies to meet -13 dBm/MHz
[image: ]
Figure 2 Proposed A-MPR curves from companies to meet -25 dBm/MHz
[image: ]
Figure 3 Proposed A-MPR curves from companies to meet -30 dBm/MHz

Observation 6: After analyzing all the A-MPR curves, our proposed A-MPR curve can be defined for finding the best possible compromise among companies.

<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<0.5
10 dB; 0.5≤B<2.7
8 dB; 2.7≤B<5.4
7 dB; 5.4≤B<8.1
6 dB; 8.1≤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 = 
16 dB; 0≤B<2.52
15 dB; 2.52≤B<5.76
13 dB; 5.76≤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<1.0
17 dB; 1.0≤B<2.0
16 dB; 2.0≤B
5. Conclusions
Observation 1: For both intra-band contiguous/non-contiguous cases, there is 1 dB margin when using DFT-s-OFDM instead of CP-OFDM on NR side.

Observation 2: For both intra-band contiguous/non-contiguous cases, there is 1 dB of the power back-off margin when implementing 13 dB antenna isolation instead of 10 dB antenna isolation.

Observation 3: Based on our measurement result of NS_04 additional SEM (-13 dBm/MHz limit), potential A-MPR with implementation margin and 10 dB antenna isolation can be defined as follows: 
· A-MPR of 10 dB can be used for 0≤B<2.52
· A-MPR of 9 dB can be used for 2.52≤B<2.7
· A-MPR of 8 dB can be used for 2.7≤B<5.4
· A-MPR of 7 dB can be used for 5.4≤B<8.1
· A-MPR of 6 dB can be used for 8.1≤B<13.5
· A-MPR of 5 dB can be used for 13.5≤B

Observation 4: Based on our measurement result of NS_04 additional SE (-25 dBm/MHz limit), potential A-MPR with implementation margin and 10 dB antenna isolation can be defined as follows: 
· A-MPR of 16 dB can be used for 0≤B<2.52
· A-MPR of 15 dB can be used for 2.52≤B<5.4
· A-MPR of 14 dB can be used for 5.4≤B<8.1
· A-MPR of 13 dB can be used for 8.1≤B<10.8
· A-MPR of 12 dB can be used for 10.8≤B<13.5
· A-MPR of 11 dB can be used for 13.5≤B

Observation 5: Based on our measurement result of general SE (-30 dBm/MHz limit), potential A-MPR with implementation margin and 10 dB antenna isolation can be defined as follows: 
· A-MPR of 17 dB can be used for 0≤B<2.7
· A-MPR of 16 dB can be used for 2.7≤B<5.4
· A-MPR of 14 dB can be used for 5.4≤B<10.8
· A-MPR of 13 dB can be used for 10.8≤B<16.2
· A-MPR of 12 dB can be used for 16.2≤B

Observation 6: After analyzing all the A-MPR curves, our proposed A-MPR curve can be defined for finding the best possible compromise among companies.

<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<0.5
10 dB; 0.5≤B<2.7
8 dB; 2.7≤B<5.4
7 dB; 5.4≤B<8.1
6 dB; 8.1≤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 = 
16 dB; 0≤B<2.52
15 dB; 2.52≤B<5.76
13 dB; 5.76≤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<1.0
17 dB; 1.0≤B<2.0
16 dB; 2.0≤B

Proposal: It is proposed to take the observation 6 as improved A-MPR for 29 dBm HPUE B41/n41 EN-DC in Rel-16.
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