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1
Introduction
This document is a text proposal to TR 36.761 summarizing co-existence studies between Band 29 and Band 85.
2
Text proposal

<<< Start of TP>>>
Part 1.
Part 1 would be a study phase to look at the co-existence impacts of the removal of the 1MHz guard between E block and A block (728-729 MHz).
5
Coexistence impacts of the removal of the 1MHz guard between E block and A block (728-729MHz)

5.1
Deployment scenarios 
The out-of-band spurious emissions from the adjacent channel represent an increase in interference power into the E block receiver.  Without a 1 MHz guard band, the adjacent out of bands spurious emissions or interferer is expected to be higher into the E block. 
The following deployment scenarios are used to study the impact of the increased out-of-band emissions in the adjacent E block channel with and without the current 1 MHz guard band (728-729MHz). 
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Figure 5.1-1 Deployment scenarios

The three scenarios being are: 

· Scenario 1 is the current B12 deployment scenario and is proposed to be the reference case i.e. with 1 MHz guard band

· Scenario 2 is a possible B12 extended  deployment scenario where 4 NB-IoT carriers are deployed adjacent to B block 

· Scenario 3 is a possible B12 extended deployment scenario where up to 4 NB-IoT carriers are deployed adjacent to E block 

According to TS 36.104, the maximum number of NB-IoT carriers that can be placed within 1MHz is 4 because the FOFFSET from the center of outermost carriers is 200kHz.

The E block can be occupied by a supplementary DL (SDL) or broadcast services (eMBMS/ATSC).  
5.2
Simulation results 
Two sets of simulations have been performed to evaluate the impact on E block performance due to increased emissions from A block with and without 1 MHz guard band as emissions difference in dB over both the first 1 MHz (727-728 MHz) and the whole 6 MHz (722-728MHz) of E block.  
The first set of simulations was run for the three scenarios in Figure 5.1-1 considering an urban macro downlink deployment where the inter-site distance is 750m for both victim and aggressor, the output power of each E-UTRA carrier is 43dBm, the output power of 43dBm is shared among the NB-IoT carriers, the E-UTRA BS ACLR1 and ACLR2 are 45dBc, the NB-IoT BS ACLR1 is 40dBc and ACLR2 is 50dBc, and, the E-UTRA UE ACS1 is 33dBc and ACS2 is 34.3dBc. 
The second set of simulations was run only for the third scenario in Figure 5.1-1, for an urban macro downlink deplyment using different inter-side distances between victim and aggressor, and with the simulation assumptions reported in Table 5.2-1 and Table 5.2-2.
Table 5.2-1 Assumptions for the 2nd simulation set
	Parameter
	Aggressor
	Aggressor
	Victim

	Morphology
	Urban
	Urban
	Urban

	RAT
	5 MHz LTE
	NB-IoT
	5MHz LTE

	Frequency Band [MHz]
	700
	700
	700

	Propagation model
	Okumura-Hata
	Okumura-Hata
	Okumura-Hata

	Environment
	Outdoor
	Outdoor
	Outdoor

	TX Antenna Gain [dB]
	17
	17
	17

	TX Feeder Loss [dB]
	1
	1
	1

	Site Height [m]
	30
	30
	30

	UE Height [m]
	1,5
	1,5
	1,5

	Downtilt [deg]
	8
	8
	6,3

	Slow Fading Margin [dB]
	6,4
	6,4
	6,4

	Cell radius [m]
	500
	500
	1333

	Inter-site Distance [m]
	750
	750
	2000


Table 5.2-2: NB-IoT carrier TX Power assumptions for the 2nd simulation set
	Case
	Details
	Maximum LTE TX power [dBm]
	Maximum TX power per one NB-IoT Carrier [dBm]

	B12 deployment
	5MHz LTE within 729-734 MHz
	43
	N/A

	Case1
	B12 deployment+4 NB-IoT Carriers 
	43
	29

	Case2
	B12 deployment+4 NB-IoT Carriers 
	43
	32

	Case3
	B12 deployment+4 NB-IoT Carriers 
	43
	35

	Case4
	B12 deployment+4 NB-IoT Carriers 
	43
	37

	Case5
	B12 deployment+4 NB-IoT Carriers 
	43
	43


Results of the the first set of simulations, reported in Figure 5.2-1, Figure 5.2-2 and Figure 5.2-3, have shown that the downlink SINR of the victim UE are comparable in the 3 scenarios until the very low end where the SINR in Scenarios 2 and 3 are decreased (<0.5dB at 5%-tile).
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Figure 5.2-1: DL SINR of victim UE in Scenario 1 – 1st simulation set
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Figure 5.2-2: DL SINR of victim UE in Scenario 2  – 1st simulation set
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Figure 5.2-3: DL SINR of victim UE in Scenario 3 with 4 NB-IoT carriers – 1st simulation set
 The second set of simulation results, reported in Table 5.2-3, have shown that the cell edge SINR (5% percentile) degrades and respective outage (corresponding to 4dB SINR) increases as the power for each NB-IoT carrier increases. 
Table 5.2-3: DL SINR of victim UE in Scenario 3 with 4 NB-IoT carriers – 2nd  simulation set

	Case
	Average SINR [dB]
	Cell edge SINR [dB]
	SINR<-4dB [%]

	B12 deployment
	5,9
	-1,8
	0,8

	Case1
	5,8
	-1,9
	0,9

	Case2
	5,7
	-2,1
	1,1

	Case3
	5,5
	-2,4
	1,7

	Case4
	5,3
	-2,8
	2,4

	Case5
	4
	-5,2
	8,1


On the basis of results of coexistence studies, it was concluded to limit the maximum power of the NB-IoT deployed in the lowest 1 MHz of the band 12 extended. Details are provided in section 5.3.
<<< end of TP>>>
