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1. Introduction

In the RAN#72 meeting, a SI to evaluate various schemes to protect the EESS (Earth Exploration-Satellite Service) for Band 11 and Band 21 was approved. This SI investigates required transmission restriction(s) including multiple NS/Pemax for Band 11 and Band 21 UEs to protect the EESS. This contribution proposes potential operating scenarios to make maximum use of lower part of the 1.5GHz band.
2. Discussion
As described in the SID, the 1.5GHz band (1427 - 1518MHz) was identified as IMT spectrum at the ITU World Radio　communication Conference in 2015 (WRC-15). It was also decided that UEs operated in 1427 - 1452 MHz need to meet -62 dBW/27MHz for the protection of the EESS in the 1400-1427MHz band under the condition of UE transmit power of 15dBm. As the UEs operated in the lower edge of the 1.5 GHz band cannot rely on any filter attenuation at the upper edge of the EESS band, some transmit restrictions need to be considered as below to comply with -62 dBW/27MHz.
· PEMAX
· RB restriction with or without A-MPR and/or PUCCH overprovision in channel bandwidth
· Frequency offset from the band edge
· Other (such as [2])

Among these restrictions, the RB restriction with or without A-MPR and/or PUCCH overprovision in channel bandwidth without frequency offset from band edge could be one of the potential approaches as shown in the case 1 in Figure 1. This approach is still able to fully utilize the entire downlink spectrum. Note that required RB restriction with or without A-MPR and/or PUCCH overprovision of the case 1 will be studied based on [3].
In some cases, however, practical coverage and/or number of users could be limited due to the uplink restriction with A-MPR and/or PUCH overprovision. Therefore, frequency offset from the lower edge of Band 11 should also be studied as shown in the cases 2 or 3 in Figure 1, although this frequency offset (i.e., guard band (GB)) leads the situation that a part of spectrum in both uplink and downlink cannot be utilized. 
[image: image1.emf]SBM

1427

1427.9 1462.9

B11/B21 uplink EESS

1400

1475.9 1510.9

B11/B21 downlink

SBM

SBM

SBM

1.5 GHz identified as IMT band

1427 1518

GB

GB

-62dBW/27MHz

SBM

GB

GB

SBM

Case 1: No offset w/ A-MPR

and/or PUCCH overprovision

Case 2: Small offset w/ A-MPR

and/or PUCCH overprovision

Case 3: Large offset w/o A-MPR

and/or PUCCH overprovision

Even with full DL usage, practical coverage

and/or number of users could be limited 

due to the uplink restriction


Figure 1: Possible solutions to protect the EESS for 1.5 GHz UEs
In order to make maximum use of the spectrum in the GB in the cases 2 and 3, we propose to study potential scenarios where Cat.M1 and/or Cat.NB1 carriers are operated in this spectrum as shown in Figure 2 on top of studies of the case 1 [3]. The Cat.M1 and/or Cat.NB1 UEs produce less unwanted emissions thanks to narrow-band transmission and LO returning than those of wide-band LTE. With these arrangements, both maximum spectrum use and the EESS protection would be accomplished simultaneously, which will enhance the value of the 1.5 GHz band.
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Figure 2: Proposed operating scenarios using Cat.M1 and Cat.NB1

In order to clarify the advantage of the proposed scenarios in Figure 2, simulations for the required frequency offset need to be conducted with UE transmit power of 15 dBm as the 1st step. To understand how much transmission restriction is required, we’d like to ask companies to provide the simulation results in Tables 1 and 2 in the next meeting.
Proposal: Companies are encouraged to provide simulation results for Cat.M1 in Table 1 and Cat.NB1 in Table 2
Table 1: Required frequency offset from 1427.9 MHz for Cat.M1 UEs to protect the EESS
	Power class
	UE transmit power
	Required frequency offset [MHz]

	
	
	For 5 MHz CBW
	For 10 MHz CBW
	For 15 MHz CBW
	For 20 MHz CBW

	3
	15dBm
	
	
	
	

	
	14dBm
	
	
	
	

	
	13dBm
	
	
	
	

	
	12 dBm
	
	
	
	

	5
	15dBm
	
	
	
	

	
	14dBm
	
	
	
	

	
	13dBm
	
	
	
	

	
	12 dBm
	
	
	
	


NOTE: Simulation results for each CBW would be beneficial since there may be some difference among them due to the different nominal guard-band and different emission requirements (e.g. SEM, ACLR) in Cat.M1 case
Table 2: Required frequency offset from 1427.9 MHz for Cat.NB1 UEs to protect the EESS

	Power class
	UE transmit power
	Required frequency offset [MHz]

	
	
	For 200 kHz CBW

	3
	15dBm
	

	
	14dBm
	

	
	13dBm
	

	
	12 dBm
	

	5
	15dBm
	

	
	14dBm
	

	
	13dBm
	

	
	12 dBm
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Figure 3: Required simulation results for Table 1 and 2
3. Conclusion
Based on the above discussion, we propose as the following.
Proposal: Companies are encouraged to provide simulation results for Cat.M1 in Table 1 and Cat.NB1 in Table 2
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