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1 Introduction

In the RAN4 #86 meeting, general MPR requirements for FR1 was finalized. In this contribution, we provide band specific A-MPR analysis for n8 to protect frequency range from 860MHz to 890MHz for Japan.[1].

2 Discussion

In LTE requirements, there exist band specific protection requirements for some frequency ranges and it handled with one of following approach

· A-MPR approach 
· UL RB restriction

Band 8 also have following protection requirement to protect its adjacent band of Band 18/19 and UL RB restriction scheme was applied as specified in 36.101 Table 6.6.3.2-1.
· Protection requirement: -40dBm/MHz @ 860 – 890MHz,

· Range of Tx and BW:   900 – 915MHz, BW = 5MHz - 15MHz. 

Table 6.6.3.2-1: Requirements

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	8
	Frequency range
	860
	-
	890
	-40
	1
	15, 23

	NOTE 15:
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 23:
This requirement is applicable only for the following cases:
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 902.5 MHz ≤ Fc <  907.5 MHz with an uplink transmission bandwidth less than or equal to 20 RB
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 907.5 MHz ≤ Fc ≤  912.5 MHz without any restriction on uplink transmission bandwidth.
- for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.


Since n8 have same frequency and it might be deployed in same region with Band 8, n8 also should protect based on above requirement as already identified in [1]. To decide how to protect requirements, we evaluated required A-MPR for given bands with above additional protection requirements and focused on following scenarios in Figure 1 based on existing agreement and related operator’s input[3].
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Figure 1. Considered deployment scenario
In Table 1, we summarized evaluated A-MPR results for Case 1/2/3 on n8 which means additional power back-off with respect to agreed general MPR of Sub 6 GHz.[2]
Table 1. A-MPR evaluation results for Case 1/2/3 on n8

	Allocation type
	Outer (max MPR)
	Inner (min MPR)

	LCRB
	All
	≤LCRBmax/2

	Distance from channel edge
	<LCRB/2 from edge
	≥LCRB/2 from edge

	WF type
	modulation
	MPR For all BW and SCS

	DFT-s-OFDM
	pi/2-BPSK
	0/0.5/7.5
	0/0/3.5

	
	QPSK
	0.5/1.5/7
	0/0/4.5

	
	16QAM
	0/0.5/6
	0/0/4

	
	64QAM
	0/0/6.5

	
	256QAM
	0/0/3.5

	CP-OFDM
	QPSK
	0/0.5/5
	0/0/5.5

	
	16QAM
	0/0.5/5
	0/0/5

	
	64QAM
	0/0/4.5

	
	256QAM
	0/0/1.5


From results of Table 1, we can observe followings
Observation 1. For 5/10 MHz CBW, only small value of A-MPR seems to be required especially in low order modulation. 

Observation 2. For 15 MHz CBW, large A-MPR seems to be required for all modulation scheme
To identify what is dominant factor for A-MPR, we present A-MPR results in accordance with each RB length and offset in Figure 1/2/3 for given 5/10/15 MHz CBW, respectively. 
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Figure 3. Required PA power back-off for Case 1(5 MHz)
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Figure 5. Required PA power back-off for Case 2(10 MHz)
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Figure 7. Required PA power back-off results for Case 3(15 MHz)
From Figure 1 and 2, we can observe that required power back-off distribution is rather uniformly spread on all region because protection requirements is located outside of FOOB. For this case, we believe that A-MPR approach is more beneficial approach than UL RB restriction because additional A-MPR is small and UL RB restriction have potential scheduling restriction.

Observation 3. For 5/10 MHz CBW, A-MPR approach is better than UL RB restriction.

For Figure 3 of Case 3 results, we can observe that large power back-off is required in some region especially in channel band edge toward to protection bands. For these region, more than 8 dB power back-off is required whereas other region still remains with reasonable power back-off. Thus, we believe that RB restriction approach is more beneficial approach than A-MPR approach. One of draw-back of RB restriction approach is comes from scheduling restriction and it critically affected in CA deployment because PUCCH can’t be assigned in restricted band edge. During LTE time-frame Band 8 also have 2 UL CA limitation due to RB restriction.[4] Anyway, such limitation is no longer maintained in NR because PUCCH in NR can be located in inner region of deployed CBW.
Observation 4. For 15 MHz CBW, RB restriction approach seems to be better than A-MPR approach.

3 Conclusion
In this contribution, we provide our preliminary A-MPR evaluation results for n8. Our observations are follows;
Observation 1. For 5/10 MHz CBW, only small value of A-MPR seems to be required especially in low order modulation. 

Observation 2. For 15 MHz CBW, large A-MPR seems to be required for all modulation scheme

Observation 3. For 5/10 MHz CBW, A-MPR approach is better than UL RB restriction.

Observation 4. For 15 MHz CBW, RB restriction approach seems to be better than A-MPR approach.
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