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1 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 same region and/or country.  
In this contribution, the RF simulation results are provided to protect band 34 according to variable UE coexistence requirements.
2 RF simulation results
In this section, the required A-MPR levels for S-band UE to protect Band 34.
2.1 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 ~ -20dBm/MHz 
2.2 Simulation results of A-MPR mask for S-band UE
Before analysis the RF simulation results, if RAN4 would like to determine the S-band and Band 34 would be deployed in same region and/or country, and then RAN4 can decide that reuse FDD/TDD coexistence requirements such as Band 7 and Band38 or Band 1 and Band 33 and Band 39 as shown in table 1.
Table1 Spurious emission band UE co-existence for S-band UE
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range 

(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	XX
	E-UTRA Band 1,3,5,8,26,XX,40
	FDL_low
	-
	FDL_high
	-50
	1
	1

	
	Frequency range
	2010
	-
	2015
	+1.6
	5
	2, 3, 4

	
	Frequency range
	2015
	-
	2025
	-15.5
	5
	2, 3, 4

	NOTE 1: This requirement is applicable for S-band UE of Band XX
NOTE 2:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 3:
This requirement is applicable for an uplink transmission bandwidth less than or equal to [54] RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range [1987.5] – [2002.5] MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range [1990] – [2000] MHz. No other restrictions apply for carriers with bandwidths confined in 1920-2010 MHz.
NOTE 4: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.




However, RAN4 did not decide until now and also some companies would like to keep the current UE coexistence requirements between S-band and Band34.

Therefore, we achieved RF simulations to protect Band 34 that is no guard band between S-band uplink frequency bands and Band 34. MPR is already applied up to 2dB for 16QAM.
Figure 1 shows the required A-MPR values according to the RB start position and the number of contiguous RB size. We can see that maximum required A-MPR value is about 31dB in (RB_Start, RB_Length = 75, 25) case.
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(a) (RB_Start, RB_Length = 0,100) Required A-MPR= 27.65dB to protect B34 with -50dBm/MHz
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(b) (RB_Start, RB_Length = 50,50), Required A-MPR = 29.14dB to protect B34 with -50dBm/MHz
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(c) (RB_Start, RB_Length = 75,25), Required A-MPR = 30.64dB to protect B34 with -50dBm/MHz
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(d) (RB_Start, RB_Length = 99,1), Required A-MPR = 19.16dB to protect B34 with -50dBm/MHz
Figure 1. Some cases of RF simulation results for S-band UE to protect Band 34 with -50dBm/MHz as a co-existence requirement
From the simulation results, we derived 3-Dimendional A-MPR simulation results according to RB start position and the number of contiguous RB size as shown in figure2.
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Figure 2. RF simulation results for S-band UE to protect Band 34 with -50dBm/MHz as a co-existence requirement
And also we provided some additional simulation results to protect band 34 according to the UE coexistence requirements with -20~-40 dBm/MHz in figures3~5.
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Figure 3. RF simulation results for S-band UE to protect Band 34 with -40dBm/MHz as a co-existence requirement
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Figure 4. RF simulation results for S-band UE to protect Band 34 with -30dBm/MHz as a co-existence requirement
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Figure 5. RF simulation results for S-band UE to protect Band 34 with -20dBm/MHz as a co-existence requirement
From these simulation results, we propose the required A-MPR tables based on the variable UE coexistence requirements in Table 2~5.

Table 2. A-MPR for “NS_XX” with -50dBm/MHz as a co-existence requirement
	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. A-MPR for “NS_XX” with -40dBm/MHz as a co-existence requirement
	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 4. A-MPR for “NS_XX” with -30dBm/MHz as a co-existence requirement
	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 5. A-MPR for “NS_XX” with -20dBm/MHz as a co-existence requirement
	Parameters
	RB allocation Region 

	RBstart
	70-99

	LCRB [RBs]
	≤30

	A-MPR [dB]
	≤ 1

	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.


3 Way Forward and proposal

RAN4 had discussed for S-band deployment scenarios and UE coexistence between B34 and S-band UE during the past several RAN4 meeting. But main argument point is whether or not to agree the deployment scenarios that S-Band can be deployed in same regions and country where Band 34 will be deployed.
Actually, until now, any operator did not assigned for Band 34 and also new S-band is not used for terrestrial communication service. So RAN4 can decide their deployment scenarios. 

From these simulation results, the required maximum A-MPR for S-band UE is about 31dB to protect Band 34 with -50dBm/MHz. Then S-band coverage loss is quite critical to operate LTE service. Therefore, it would not be possible to protect band 34 with general UE coexistence requirements.
So RAN4 can reuse the FDD-TDD coexistence requirements and test methods in table 6.6.3.2-1 [1]. And also RAN4 can decide new UE coexistence requirements for S-band UE to protect band 34 using the network signaling such as NS_XX to apply A-MPR and RB restrictions with RB starting point and the contiguous number of RB size according to the UE co-existence requirement levels.
So, we propose two proposals to progress for SI
Proposal 1: To protect band 34, S-band UE can reuse FDD-TDD coexistence requirements in table 6.6.3.2-1 such as Band7 and band 38 or band 1 and Band 33&39.
Proposal 2: If RAN4 make new UE coexistence requirements for S-band, we can define network signaling message as NS_XX for S-band UE to apply the A-MPR, RB restrictions.
4 Conclusions


In this contribution, we provided the simulation results of required A-MPR values to protect band 34 when S-band UE deployed in same region and country. From these simulation results, there is no possibility to protect Band 34 based on the general coexistence requirements of -50dBm/MHz since maximum 31dB A-MPR will be required.
So we proposed two proposals to progress for SI

Proposal 1: To protect band 34, S-band UE can reuse FDD-TDD coexistence requirements in table 6.6.3.2-1 such as Band7 and band 38 or band 1 and Band 33&39.

Proposal 2: If RAN4 make new UE coexistence requirements for S-band, we can define network signaling message as NS_XX for S-band UE to apply the A-MPR, RB restrictions.
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