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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	During a few RAN4 meetings before six months, some interested companies provided 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 [1][2][3][4].
In this text proposal, the required A-MPR table is provided to protect band 34 by changing spurious emission limits and guard band for variable channel bandwidth of S-band. And also the provided simulation results are merged in the Annex A.
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Text proposal for TR 36.861
********************** Start of text proposal to TR 36.861 chapter 6.2.2.2.2 *******************
6.2.2.2   UE co-existence analysis to protect Band 34
6.2.2.2.1   Summary results
The coexistence studies for Band 34 protection consider A-MPR or UL RB restriction. In addition, PUCCH over-provisioning is also studied when A-MPR is specified. A-MPR and UL RB restriction studies are included for different emission protection levels for Band 34 (-50, -40, -30, and -15.5 dBm/MHz). In addition, different frequency separations between the E-UTRA carrier edge and the protected range are assumed. The required A-MPR simulation rResults are summarized in Tables 6.2.2.2.1-1 and 6.2.2.2.1-2. For the Table 6.2.2.2.1-1, the worst A-MPR values are chosen for each simulation cases from Annex A2.

Table 6.2.2.2.1-1. Summary of coexistence studies with Band 34 (A-MPR case)

	Case
	E-UTRA Channel Bandwidth (MHz)
	Separation between E-UTRA carrier edge and protected range (MHz)
	Spurious emissions protection level (dBm/MHz)
	A-MPR
(dB)
	PUCCH over-provisioning required

	1
	5/10/15/20
	0
	-50
	17/ 17/ 17/ 17
	

	
	
	
	-40
	15/14/14/14
	

	
	
	
	-30
	12/11/11/11
	

	
	
	
	-15.5
	5/4/4/3
	

	2
	5/10/15/20
	5
	-50
	10/15/15/15
	

	
	
	
	-40
	5/10/10/10
	

	
	
	
	-30
	2/5/6/6
	

	
	
	
	-15.5
	1/1/1/1
	

	3
	5/10/15/20
	10
	-50
	3/10/15/15
	

	
	
	
	-40
	1/5/10/10
	

	
	
	
	-30
	0/1/5/5
	

	
	
	
	-15.5
	1/1/1/1
	



Observation : From these simulation results, the combination of 5MHz guard band and -40dBm/MHz as a coexistence requirements level is more beneficial.

<Unchanged sections Omitted>

6.2.2.2.2   Detailed analysis
When Band 34 and S-band are deployed in the same region, the UE-to-UE coexistence needs to be analyzed to protect Band 34 from S-band. RF simulations are performed on this issue considering 4 different protection levels from -50dBm/MHz to -20dBm/MHz with 10dB step.
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. And additional simulation assumptions are as follow 

· Modulation schemes : 16-QAM
· 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 

Figure 6.2.2.2.2-1 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
[image: ][image: ]
(b) (RB_Start, RB_Length = 50,50), Required A-MPR = 29.14dB to protect B34 with -50dBm/MHz
[image: ][image: ]
(c) (RB_Start, RB_Length = 75,25), Required A-MPR = 30.64dB to protect B34 with -50dBm/MHz

[image: ] [image: ]
(d) (RB_Start, RB_Length = 99,1), Required A-MPR = 19.16dB to protect B34 with -50dBm/MHz
Figure 6.2.2.2.2-1 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 figure6.2.2.2.2-2.
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Figure 6.2.2.2.2-2 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 figures 6.2.2.2.2-3~6.2.2.2.2-5.
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Figure 6.2.2.2.2-3 RF simulation results for S-band UE to protect Band 34 with -40dBm/MHz as a co-existence requirement
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Figure 6.2.2.2.2-4 RF simulation results for S-band UE to protect Band 34 with -30dBm/MHz as a co-existence requirement
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Figure 6.2.2.2.2-5 RF simulation results for S-band UE to protect Band 34 with -20dBm/MHz as a co-existence requirement

<Unchanged sections Omitted>


[bookmark: _Toc264892751]Annex A (informative):
A-MPR simulation results to protect Band 34

[bookmark: _Toc264892752]A.1	simulation assumptions
When Band 34 and S-band are deployed in the same region, the UE-to-UE coexistence needs to be analyzed to protect Band 34 from S-band. RF simulations are performed on this issue considering 4 different protection levels from -50dBm/MHz to -30dBm/MHz with 10dB step and -15.5dBm/5MHz.
For the A-MPR simulation, we assume the Duplexer filter attenuation is 0dB to protect Band 34 regardless S-band channel arrangements. And additional simulation assumptions are as follow 

· Modulation schemes : QPSK and 16-QAM
· ACLR requirements for E-UTRA and UTRA in TS36.101
· General SE/SEM for E-UTRA in TS36.101.
· Guard band to protect Band 34 
· 0MHz, 5MHz and 10MHz ( in S-band upper edge)
· UE-to-UE coexistence requirements
· General UE coexistence : -50, -40, -30 dBm/MHz and -15.5dBm/5MHz 
For the guard-band, we only consider that GB is allocated in upper edge of S-band UL frequency  since 3GPP always study and analyze to protect the legacy operating bands in same regions when new operating bands are deployed and specified in TS 36.101.

A.2 Simulation results
A.2.1 A-MPR simulation results from LG Electronics
[image: ][image: ]
(a) 20MHz                                                               (b) 15MHz
 [image: ][image: ]
(c) 10MHz                                                             (d) 5MHz
Figure A.2.1-1 A-MPR simulation results (-50dBm/MHz as a coexistence level, 0 MHz GB)
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(a) 20MHz                                                              (b) 15MHz
[image: ] [image: ]
 (c) 10MHz                                                                  (d) 5MHz
Figure A. 2.1-2 A-MPR simulation results (-40dBm/MHz as a coexistence level, 0 MHz GB)
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(a) 20MHz                                                           (b) 15MHz
[image: ] [image: ]
 (c) 10MHz                                                                 (d) 5MHz
Figure A. 2.1-3 A-MPR simulation results (-30dBm/MHz as a coexistence level, 0 MHz GB)
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(a) 20MHz                                                           (b) 15MHz
[image: ] [image: ]
(c) 10MHz                                                                   (d) 5MHz
Figure A. 2.1-4 A-MPR simulation results (-15.5dBm/5MHz as a coexistence level, 0 MHz GB)
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(a) 20MHz                                                           (b) 15MHz
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 (c) 10MHz                                                                 (d) 5MHz
Figure A. 2.1-5 A-MPR simulation results (-50dBm/MHz as a coexistence level, 5 MHz GB)
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(a) 20MHz                                                                 (b) 15MHz
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 (c) 10MHz                                                                    (d) 5MHz
Figure A. 2.1-6 A-MPR simulation results (-40dBm/MHz as a coexistence level, 5 MHz GB)
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(a) 20MHz                                                                 (b) 15MHz
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 (c) 10MHz                                                                    (d) 5MHz
Figure A. 2.1-7 A-MPR simulation results (-30dBm/MHz as a coexistence level, 5 MHz GB)
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(a) 20MHz                                                                 (b) 15MHz
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 (c) 10MHz                                                                    (d) 5MHz
Figure A. 2.1-8 A-MPR simulation results (-15.5dBm/5MHz as a coexistence level, 5 MHz GB)
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(a) 20MHz                                                                 (b) 15MHz
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 (c) 10MHz                                                                    (d) 5MHz
Figure A. 2.1-9 A-MPR simulation results (-50dBm/MHz as a coexistence level, 10 MHz GB)
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(a) 20MHz                                                                 (b) 15MHz
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 (c) 10MHz                                                                    (d) 5MHz
Figure A. 2.1-10 A-MPR simulation results (-40dBm/MHz as a coexistence level, 10 MHz GB)
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(a) 20MHz                                                                 (b) 15MHz
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 (c) 10MHz                                                                    (d) 5MHz
Figure A. 2.1-11 A-MPR simulation results (-30dBm/MHz as a coexistence level, 10 MHz GB)
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(a) 20MHz                                                                 (b) 15MHz
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 (c) 10MHz                                                                    (d) 5MHz
Figure A. 2.1-12 A-MPR simulation results (-15.5dBm/5MHz as a coexistence level, 10 MHz GB)
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A.2.2 A-MPR simulation results from Nokia
A.2.2.1 Emission limit -50 dBm / MHz, 5 MHz guard band

[image: 5 MHz channel with 5 MHz guard band, 16QAM, -50 dBm limit] [image: 5 MHz channel with 5 MHz guard band, QPSK, -50 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.1-1: 5 MHz channel BW

[image: 10 MHz channel with 5 MHz guard band, 16QAM, -50 dBm limit][image: 10 MHz channel with 5 MHz guard band, QPSK, -50 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.1-2: 10 MHz channel BW
[image: 15 MHz channel with 5 MHz guard band, 16QAM, -50 dBm limit][image: 15 MHz channel with 5 MHz guard band, QPSK, -50 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.1-3: 15 MHz channel BW

[image: 20 MHz channel with 5 MHz guard band, 16QAM, -50 dBm limit][image: 20 MHz channel with 5 MHz guard band, QPSK, -50 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.1-4: 20 MHz channel BW

A.2.2.2 Emission limit -40 dBm / MHz, 5 MHz guard band
[image: 5 MHz channel with 5 MHz guard band, 16QAM, -40 dBm limit][image: 5 MHz channel with 5 MHz guard band, QPSK, -40 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.2-1: 5 MHz channel BW
[image: 10 MHz channel with 5 MHz guard band, 16QAM, -40 dBm limit][image: 10 MHz channel with 5 MHz guard band, QPSK, -40 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.2-2: 10 MHz channel BW
[image: 15 MHz channel with 5 MHz guard band, 16QAM, -40 dBm limit][image: 15 MHz channel with 5 MHz guard band, QPSK, -40 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.2-3: 15 MHz channel BW

[image: 20 MHz channel with 5 MHz guard band, 16QAM, -40 dBm limit][image: 20 MHz channel with 5 MHz guard band, QPSK, -40 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.2-4: 20 MHz channel BW

A.2.2.3 Emission limit -30 dBm / MHz, 5 MHz guard band
[image: 5 MHz channel with 5 MHz guard band, 16QAM, -30 dBm limit][image: 5 MHz channel with 5 MHz guard band, QPSK, -30 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.3-1: 5 MHz channel BW

[image: 10 MHz channel with 5 MHz guard band, 16QAM, -30 dBm limit][image: 10 MHz channel with 5 MHz guard band, QPSK, -30 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.3-2: 10 MHz channel BW

[image: 15 MHz channel with 5 MHz guard band, 16QAM, -30 dBm limit][image: 15 MHz channel with 5 MHz guard band, QPSK, -30 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.3-3: 15 MHz channel BW

[image: 20 MHz channel with 5 MHz guard band, 16QAM, -30 dBm limit][image: 20 MHz channel with 10 MHz guard band, QPSK, -30 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A. 2.2.3-4: 20 MHz channel BW

A.2.2.4 Emission limit -50 dBm / MHz, 10 MHz guard band
[image: 5 MHz channel with 10 MHz guard band, 16QAM, -50 dBm limit][image: 5 MHz channel with 10 MHz guard band, QPSK, -50 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.4-1: 5 MHz channel BW

[image: 10 MHz channel with 10 MHz guard band, 16QAM, -50 dBm limit][image: 10 MHz channel with 10 MHz guard band, QPSK, -50 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.4-2: 10 MHz channel BW

A.2.2.5 Emission limit -40 dBm / MHz, 10 MHz guard band
[image: 5 MHz channel with 10 MHz guard band, 16QAM, -40 dBm limit][image: 5 MHz channel with 10 MHz guard band, QPSK, -40 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.5-1: 5 MHz channel BW

[image: 10 MHz channel with 10 MHz guard band, 16QAM, -40 dBm limit][image: 10 MHz channel with 10 MHz guard band, QPSK, -40 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.5-2: 10 MHz channel BW

A.2.2.6 Emission limit -30 dBm / MHz, 10 MHz guard band
[image: 10 MHz channel with 10 MHz guard band, 16QAM, -30 dBm limit][image: 10 MHz channel with 10 MHz guard band, QPSK, -30 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.6-1: 10 MHz channel BW

[image: 15 MHz channel with 10 MHz guard band, 16QAM, -30 dBm limit][image: 15 MHz channel with 10 MHz guard band, QPSK, -30 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.6-2: 15 MHz channel BW

[image: 20 MHz channel with 10 MHz guard band, 16QAM, -30 dBm limit][image: 20 MHz channel with 10 MHz guard band, QPSK, -30 dBm limit]
(a) 16QAM                                                           (b) QPSK
Figure A.2.2.6-3: 20 MHz channel BW

A.2.3 A-MPR simulation results from Ericsson
A.2.3.1 Emission limit -50 dBm / MHz, 5 MHz guard band


Figure A.2.3.1-1: AMPR simulations for 5, 10, 15, 20 MHz carriers (-50dBm/MHz,  5MHz GB)



A.2.3.2 Emission limit -40 dBm / MHz, 5 MHz guard band


Figure A.2.3.2-1: AMPR simulations for 5, 10, 15, 20 MHz carriers (-40dBm/MHz,  5MHz GB)

A.2.3.3 Emission limit -50 dBm / MHz, 10 MHz guard band

[image: AMPR_mss_m50p1M_BW15_offset10]

Figure A.2.3.3-1: AMPR simulations for 15 MHz carriers (-50dBm/MHz,  10MHz GB)



A.2.3.4 Emission limit -40 dBm / MHz, 10 MHz guard band

[image: AMPR_mss_m40p1M_BW10_offset10][image: AMPR_mss_m40p1M_BW15_offset10]
[image: AMPR_mss_m40p1M_BW20_offset10]
Figure A. 2.3.4-1: AMPR simulations for 10, 15, 20 MHz carriers (-40dBm/MHz,  10MHz GB)
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10 MHz channel with 10 MHz guard band, QPSK, -30 dBm limit
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