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1. Introduction
In this contribution coexistence between MSS and Band 34 is studied. Band 34 has been already deployed and as there is no guard band, no duplexer attenuation is available for B34 protection. In this contribution A-MPR simulation results are presented for different guard bands and emission limits.  
2. Discussion
2.1 Simulation campaign
In RAN4#68-BIS it was proposed that MSS and band 34 coexistence is studied using different guard bands and emission limits. [1] During this simulation campaign guard bands and emission limits shown in table 1 were used. 

Table 1: Used emission limits for B34, guard bands and channel bandwidths
	Emission limit [dBm / MHz]
	Guard band [MHz]
	Channel BW

	-50, -40, -30 
	5, 10
	5, 10, 15, 20

	-50, -40, -30
	15
	15


In addition to emission limits in band 34 also general emission requirements have to be fulfilled. Therefore general SEM was also used in simulations. 
The following ACLR limits were used.

· UTRAACLR1 = 33dBc
· UTRAACLR2 = 36dBc
· E-UTRAACRL = 30dBc
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth Simulation assumptions were as follows:

· PA operating point: with fully allocated REL-8 100RB QPSK signal UTRAACLR1 = 33 dBc with Pout = 22 dBm.
· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

When setting the PA operating point it was checked that all ACLR values are passing the requirements.

2.2 Simulation results

Simulation results have been collected in tables 1-4. Detailed result Figures can be found in Appendix 1.

Table 1: Required A-MPR range for 5 MHz channel BW.
	Emission limit / guard band
	5 MHz GB
	10 MHz GB

	- 50 dBm/MHz
	0…8 dB
	0…3 dB

	- 40 dBm/MHz
	0…5 dB
	0…1 dB

	- 30 dBm/MHz
	0…1 dB
	0 dB


Table 2: Required A-MPR range for 10 MHz channel BW.
	Emission limit / guard band
	5 MHz GB
	10 MHz GB

	- 50 dBm/MHz
	0…15 dB
	0…8 dB

	- 40 dBm/MHz
	0…10 dB
	0…5 dB

	- 30 dBm/MHz
	0…5 dB
	0…1 dB


Table 3: Required A-MPR range for 15 MHz channel BW.
	Emission limit / guard band
	5 MHz GB
	10 MHz GB
	15 MHz GB

	- 50 dBm/MHz
	0…15 dB
	0…15 dB
	0…8 dB

	- 40 dBm/MHz
	0…10 dB
	0…10 dB
	0…4 dB

	- 30 dBm/MHz
	0…5 dB
	0…5 dB
	0…1 dB


Table 4: Required A-MPR range for 20 MHz channel BW.
	Emission limit / guard band
	5 MHz GB
	10 MHz GB

	- 50 dBm/MHz
	0…15 dB
	0…15 dB

	- 40 dBm/MHz
	0…10 dB
	0…10 dB

	- 30 dBm/MHz
	0…5 dB
	0…5 dB


Simulation results show that required A-MPR is very high if channel bandwidth is wider than guard band with -50 dBm / MHz and -40 dBm / MHz emission limits. 
3. Conclusion

In this contribution A-MPR simulation results for band 34 and MSS coexistence with different guard bands and emission limits were presented. It is suggested that RAN4 decides to use a guard band as otherwise the A-MPR would be extremely high, as shown in [2].
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Appendix 1
Simulation results for -50 dBm/MHz emission limit with 5 MHz guard band are presented in Figures 1 – 8. The Figures show required A-MPR. MPR has to be added on top of the A-MPR to get total required PA backoff.

Emission limit -50 dBm / MHz, 5 MHz guard band
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Figure 1: 5 MHz channel BW, 16QAM 
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Figure 2: 5 MHz channel BW, QPSK 
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Figure 3: 10 MHz channel BW, 16QAM
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Figure 4: 10 MHz channel BW, QPSK 
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Figure 5: 15 MHz channel BW, 16QAM 
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Figure 6: 15 MHz channel BW, QPSK 
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Figure 7: 20 MHz channel BW, 16QAM
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Figure 8: 20 MHz channel BW, QPSK

In Figures 1-8 it can be seen that if guard band equals channel BW, up to 8 dB A-MPR is sufficient. However, when channel BW is wider than guard band, up to 15 dB A-MPR is required. As 15 dB A-MPR is considered to be too much, for wider guard bands with the same emission limit results are not presented if channel BW is wider than guard band.

Emission limit -40 dBm / MHz, 5 MHz guard band

Simulation results for -40 dBm emission limit with 5 MHz guard band are presented in Figures 9-16.
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Figure 9: 5 MHz channel BW, 16QAM
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Figure 10: 5 MHz channel BW, QPSK
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Figure 11: 10 MHz channel BW, 16QAM
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Figure 12: 10 MHz channel BW, QPSK
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Figure 13: 15 MHz channel BW, 16QAM
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Figure 14: 15 MHz channel BW, QPSK

[image: image15.png]I A A A A A A A A A O A A i
e o o )

O 0 0 0 0 0 o

1 e e e B B

:u

20

20 MHz channel with 5 MHz guard band, 16QAM, -40 dBm limit

BESSRES-Sii

30-|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||I|—||I||||_I||||||_--------..............

I A A A A O 5 5 5

o

7.1

Comm i
50-1||||||||||||||||_ZEEEIZEEEE_

ozis gy

40 50 60 70 80 a0 100
RB start index

30

10




Figure 15: 20 MHz channel BW, 16QAM
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Figure 16: 20 MHz channel BW, QPSK

In Figures 9-16 it can be seen that when emission limit is -40 dBm/MHz and 5MHz guard band is used, 5 dB A-MPR is sufficient for 5 MHz channel BW and 10 dB A-MPR for wider channel BWs. As 10 dB A-MPR is considered to be too much, for wider guard bands with the same emission limit results are not presented if channel BW is wider than guard band.

Emission limit -30 dBm / MHz, 5 MHz guard band

Simulation results for -30 dBm emission limit with 5 MHz guard band are presented in Figures 17-24.
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Figure 17: 5 MHz channel BW, 16QAM
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Figure 18: 5 MHz channel BW, QPSK
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Figure 19: 10 MHz channel BW, 16QAM
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Figure 20: 10 MHz channel BW, QPSK
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Figure 21: 15 MHz channel BW, 16QAM
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Figure 22: 15 MHz channel BW, QPSK
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Figure 23: 20 MHz channel BW, 16QAM
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Figure 24: 20 MHz channel BW, QPSK

In Figures 17-24 it can be seen that when emission limit is -30 dBm/MHz and 5MHz guard band is used, 1 dB A-MPR is sufficient for 5 MHz channel BW and 5 dB A-MPR for wider channel BWs.

Emission limit -50 dBm / MHz, 10 MHz guard band

Simulation results for -50 dBm emission limit with 10 MHz guard band are presented in Figures 25-28.
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Figure 25: 5 MHz channel BW, 16QAM
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Figure 26: 5 MHz channel BW, 16QAM
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Figure 27: 10 MHz channel BW, 16QAM
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Figure 28: 10 MHz channel BW, QPSK

Emission limit -40 dBm / MHz, 10 MHz guard band
Simulation results for -40 dBm emission limit with 10 MHz guard band are presented in Figures 29-32.
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Figure 29: 5 MHz channel BW, 16QAM
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Figure 30: 5 MHz channel BW, QPSK
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Figure 31: 10 MHz channel BW, 16QAM
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Figure 32: 10 MHz channel BW, QPSK

Emission limit -30 dBm / MHz, 10 MHz guard band
Simulation results for -30 dBm emission limit with 10 MHz guard band are presented in Figures 33-38.
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Figure 33: 10 MHz channel BW, 16QAM
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Figure 34: 10 MHz channel BW, QPSK
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Figure 35: 15 MHz channel BW, 16QAM
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Figure 36: 15 MHz channel BW, QPSK
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Figure 37: 20 MHz channel BW, 16QAM
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Figure 38: 20 MHz channel BW, QPSK

Emission limit -50 dBm / MHz, 15 MHz guard band

Simulation results for -50 dBm emission limit with 15 MHz guard band are presented in Figures 39-40.
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Figure 39: 15 MHz channel BW, 16QAM
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Figure 40: 15 MHz channel BW, QPSK

Emission limit -40 dBm / MHz, 15 MHz guard band

Simulation results for -40 dBm emission limit with 15 MHz guard band are presented in Figures 41-42.
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Figure 41: 15 MHz channel BW, 16QAM
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Figure 42: 15 MHz channel BW, QPSK

Emission limit -30 dBm / MHz, 15 MHz guard band

Simulation results for -30 dBm emission limit with 15 MHz guard band are presented in Figures 43-44.
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Figure 43: 15 MHz channel BW, 16QAM
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Figure 44: 15 MHz channel BW, 16QAM
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