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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the last RAN4 meeting in Barcelona, some interested companies would like to see the required A-MPR values to protect Band 34 when S-band UE and Band 34 UE were deployed in the same geographical region and/or country. From the RF simulation, we can see that the maximum required A-MPR value was up to 31dB with no guard band between S-Band and Band 34 [2].
In this contribution, the additional RF simulation results are provided to protect band 34 by changing spurious emission limits and guard band.
2. Simulation assumptions for S-band to protect B34
For the A-MPR simulation, we assume the Duplexer filter attenuation is 0dB to protect Band 34 regardless standalone bands and superset band with Band 1.
· Modulator impairments
· I/Q imbalance	: 25 dBc
· Carrier leakage	: 25 dBc
·  Counter IM3 	: 60dBc
· PA model :
· PA noise floor	: -135 dBm/Hz
· ACLRUTRA1	: 33 dBc with 1 dB MPR for 20 MHz LTE UE

· Modulation schemes : 16-QAM
· MPR requirements for E-UTRA in TS36.101
· ACLR requirements for E-UTRA and UTRA in TS36.101
· General SE/SEM for E-UTRA in TS36.101.
· UE-to-UE coexistence requirements
· General UE coexistence : -50 , -40,  -30dBm/MHz
· Guard band : 0, 5, 10MHz 

3. Simulation results of A-MPR mask for S-band UE
In the last RAN4 meeting, RAN4 decide to consider that Band 34 will be added in the protected band list for S-band UE. So we would like to provide RF simulations to protect Band 34 according to the guard bands of 0, 5 and 10MHz between S-band uplink and Band 34. MPR is already applied up to 2dB for 16QAM.

In the Figure A.1~A.3, we simulated A-MPR simulation results when guard band is 0MHz between S-band and Band 34 with changing the UE coexistence requirements from -50dBm/MHz to -30dBm/MHz with 10dB step size.
In Figure A.4~A.6, A-MPR simulation results were provided when guard band is 5MHz between S-band and Band 34 with variable UE coexistence requirements -50dBm/MHz to -30dBm/MHz with 10dB step size.
From Figure A.4, the maximum required A-MPR value is 25dB as a coexistence requirement with -50dBm/MHz. For this case, the Tx leakage emission with full RB allocation into Band 34 is critical points to meet the UE co-existence requirements for protection with Band 34. 
In Figure A.7~A.9, we showed A-MPR simulation results when guard band is 10MHz with changing the UE coexistence requirements from -50dBm/MHz to -30dBm/MHz with 10dB step size.
From Figure A.7, the maximum required A-MPR value is 23.5dB as a coexistence requirement with -50dBm/MHz. For this case, the IM3 products at 2015~2017MHz are critical points to meet the UE co-existence requirements for protection with Band 34.
From the above simulation results and analysis, 5MHz guard band is more beneficial to reduce the required A-MPR values. In the case we can achieve 6dB gains comparison with 10MHz guard band case where we just achieve 1.5dB gains.
The results of simulation are summarized in Table 3.1. From the table, we can observe the followings.
Observation 1: From these simulation results, 5MHz guard band is more beneficial from the required A-MPR perspective.

Observation 2: Maximum required A-MPR values are linearly reduced according to the co-existence requirements.

Table 3.1 Summary of RF simulations for S-band UE to protect Band 34
	GB [MHz]
	UE Coexistence Requirement
[dBm/MHz]
	Maximum Required A-MPR
[dB]

	0
	-50
	31

	
	-40
	21

	
	-30
	11

	5
	-50
	25

	
	-40
	15

	
	-30
	5

	10
	-50
	23.5

	
	-40
	13

	
	-30
	3



From these simulation results, we provided the required A-MPR tables based on the variable UE coexistence requirements in Table 3.2~3.10.

Table 3.2 A-MPR for “NS_XX” in case of co-existence requirement with -50dBm/MHz and 0MHz Guard Band
	Parameters
	RB allocation Region

	RBstart
	0 - 20
	21 – 50
	51 – 67
	68 – 99

	LCRB [RBs]
	≥49
	27 to 48
	<27
	≥28
	16 to 27
	<16
	≥19
	2 to 18
	1
	≥6
	<6

	A-MPR [dB]
	≤ 31
	≤ 20
	≤ 10
	≤ 31
	≤ 20
	≤ 10
	≤ 31
	≤ 20
	≤3
	≤ 31
	≤ 25

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



Table 3.3 A-MPR for “NS_XX” in case of co-existence requirement with -40dBm/MHz and 0MHz Guard Band
	Parameters
	RB allocation Region

	RBstart
	0 – 20
	21 – 50
	51 – 67
	68 – 96
	97-99

	LCRB [RBs]
	≥63
	43 to 62
	<43
	≥41
	23 to 40
	<23
	≥22
	3 to 21
	≤ 2
	≥1
	≤3

	A-MPR [dB]
	≤ 21
	≤ 12
	≤ 8
	≤ 21
	≤ 15
	≤ 6
	≤ 21
	≤12
	≤ 4
	≤ 21
	≤10

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



Table 3.4 A-MPR for “NS_XX” in case of co-existence requirement with -30dBm/MHz and 0MHz Guard Band
	Parameters
	RB allocation Region

	RBstart
	0 - 27
	28 – 50
	51 – 95
	96 – 99

	LCRB [RBs]
	≥95
	55 to 94
	≥48
	35 to 47
	≥10
	3 to 9
	≤4

	A-MPR [dB]
	≤ 7
	≤ 5
	≤ 11
	≤ 6
	≤ 11
	≤ 6
	≤ 5

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



Table 3.5 A-MPR for “NS_XX” in case of co-existence requirement with -50dBm/MHz and 5MHz Guard Band
	Parameters
	
	RB allocation Region

	RBstart
	0 - 39
	40 – 60
	61 – 78
	79 – 99

	LCRB [RBs]
	≥48
	32 to 47
	26 to 31
	<26
	≥29
	17 to 28
	<17
	≥19
	<19
	≥1

	A-MPR [dB]
	≤ 25
	≤ 17
	≤ 10
	≤ 3
	≤ 25
	≤ 17
	≤ 3
	≤ 25
	≤ 20
	≤ 23

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



Table 3.6 A-MPR for “NS_XX” in case of co-existence requirement with -40dBm/MHz and 5MHz Guard Band
	Parameters
	
	RB allocation Region

	RBstart
	0 - 39
	40 – 60
	61 – 78
	79 – 99

	LCRB [RBs]
	≥49
	< 49
	≥33
	<33
	≥21 or <13
	13 to 20
	≥14
	2 to 13
	1

	A-MPR [dB]
	≤ 15
	≤ 7
	≤ 14
	≤ 7
	≤ 12
	≤ 7
	≤ 8
	 ≤ 12
	≤ 15

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



Table 3.7 A-MPR for “NS_XX” in case of co-existence requirement with -30dBm/MHz and 5MHz Guard Band
	Parameters
	RB allocation Region

	RBstart
	0 - 20
	21 – 69
	75 – 99

	LCRB [RBs]
	≥77
	69 to 76
	≥45
	<45
	<12

	A-MPR [dB]
	≤ 5
	≤ 3
	≤ 5
	≤ 3
	≤3

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



Table 3.8 A-MPR for “NS_XX” in case of co-existence requirement with -50dBm/MHz and 10MHz Guard Band
	Parameters
	
	RB allocation Region

	RBstart
	0 - 39
	40 – 60
	61 – 85
	86 – 99

	LCRB [RBs]
	≥60
	42 to 59
	34 to 41
	<34
	≥38
	26 to 37
	<26
	≥7
	<7
	≥1

	A-MPR [dB]
	≤ 22
	≤ 17
	≤ 10
	≤ 3
	≤ 18
	≤ 14
	≤ 3
	≤ 18
	≤ 7
	≤ 23.5

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



Table 3.9 A-MPR for “NS_XX” in case of co-existence requirement with -40dBm/MHz and 10MHz Guard Band
	Parameters
	
	RB allocation Region

	RBstart
	0 - 39
	40 – 78
	79 – 99

	LCRB [RBs]
	≥ 61
	53 to 60
	< 53
	≥ 49
	15 to 49
	<15
	≥1

	A-MPR [dB]
	≤ 12
	≤ 7
	≤ 4
	≤ 8
	≤ 7
	≤ 3
	≤ 13

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.


Table 3.10 A-MPR for “NS_XX” in case of co-existence requirement with -30dBm/MHz and 10MHz Guard Band
	Parameters
	RB allocation Region

	RBstart
	0 - 13
	83 – 99

	LCRB [RBs]
	≥ 82
	≥ 5
	< 5

	A-MPR [dB]
	≤ 2
	≤ 1
	≤ 3

	NOTE 1;	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2;	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4;	For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.



4. Conclusions
	In this contribution, we provided the simulation results of required A-MPR values to protect band 34 when S-band UE is deployed in same geographical region and country. From the simulation results, we provided our observations as follows. 
Observation 1: From these simulation results, 5MHz guard band is more beneficial from the required A-MPR perspective.
Observation 2: Maximum required A-MPR values are linearly reduced according to the co-existence requirements.
And also we provided the required A-MPR tables in Table 3.2~3.10.
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Figure A.1 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -50dBm/MHz and 0MHz Guard band 
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Figure A.2 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -40dBm/MHz and 0MHz Guard band
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Figure A.3 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -30dBm/MHz and 0MHz Guard band
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Figure A.4 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -50dBm/MHz and 5MHz Guard band
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Figure A.5 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -40dBm/MHz and 5MHz Guard band
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Figure A.6 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -30dBm/MHz and 5MHz Guard band
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Figure A.7 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -50dBm/MHz and 10MHz Guard band
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Figure A.8 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -40dBm/MHz and 10MHz Guard band
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Figure A.9 RF simulation results for S-band UE to protect Band 34 in case of co-existence requirements with -30dBm/MHz and 10MHz Guard band
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