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Introduction
In the RAN Plenary #57 meetings, the study for the LTE Mobile S-band in Korea are approved. And the skeleton of technical report 36.861 for Rel-12 was approved in RAN4 #64bis meeting. 

The objective of study item on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz is to facilitate and harmonize the efficient use of these bands for terrestrial IMT, especially LTE, for Korea.

In this contribution, we provide the TP of TR 36.861 regarding the system-level simulation results considering the interference from S-band to Band 1 and 34. Note that Band 34 is designated as TDD usage only.
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********************** Start of text proposal to TR 36.861 Chapter 7.3 and Annex A **********************
7.3		Monte-Carlo analysis of coexistence of S-Band
In this section, the system-level simulation results considering the interference from S-band to Band 1 and 34 are described.
7.3.1		Simulation scenario
Based on the band allocation of 2.1GHz in Korea, described in Figure 7.3.1-1, it needs to see how the S-band affects to adjacent Band 1 and 34. Therefore, Monte-Carlo evaluation is conducted on three simulation scenarios as described in Table 7.3.1-1. Since the result of interference from S-band UE to Band 34 BS is analogous to the uplink interference result for band 1, we conduct the simulation for Band 34 downlink victim case only (UE to UE) as far as Band 34 is the victim. Moreover, when Band 34 is the victim, the 20 MHz aggressor is only assumed, because it gives the strongest interference.

[image: C:\Users\jhnoh\Documents\ucloud\문서\과제관련\ETRI 2013\관련문서\그림1_1.emf]
Figure 7.3.1-1 Simulation scenarios
Table 7.3.1-1 Simulation scenarios
	Scenario #
	Aggressor
system
	Victim
system
	Simulation
frequency
	Environment
	ISD
	Cell Range 

	1
	10 MHz S-Band 
LTE-FDD
	10 MHz Band 1 
LTE-FDD
	2100 MHz
	Urban Area
	750 m
	500 m

	2
	20 MHz S-Band 
LTE-FDD
	10 MHz Band 1 
LTE-FDD
	2100 MHz
	Urban Area
	750 m
	500 m

	3
	20 MHz S-Band 
LTE-FDD UL
	10 MHz Band 34 LTE-TDD DL
	2100 MHz
	Urban Area
	750 m
	500 m



7.3.2		Assumption and Methodology
The same methodology as used in [1] for LTE coexistence study is used. Detailed assumption and ACIR model are described in the Annex A. Note that coordinated deployment is assumed for scenario 3 unlike the other scenarios, so that the worst case can occur during the simulation run, where two UEs are closely located in the cell edges of both systems. Also, TPC set 1 is only assumed in scenario 3, since aggressor UEs transmit at a higher power than when TPC set 2 is used.
7.3.3		Simulation Results
7.3.3.1	Downlink S-Band 10/20 MHz LTE-FDD aggressor – 10 MHz Band 1 LTE-FDD victim
Simulation results for downlink throughput loss of Band 1 victim are presented in Table 7.3.3.1-1 and Fig. 7.3.3.1-1.
	Table 7.3.3.1-1 Downlink throughput loss
	Offset value [dB]
	Average throughput loss
	5%-ile throughput loss

	
	10 MHz
	20 MHz
	10 MHz
	20 MHz

	-20
	13.71
	9.48
	54.08
	37.25

	-15
	6.70
	4.34
	25.86
	16.78

	-10
	3.14
	1.97
	11.87
	7.66

	-5
	1.46
	0.93
	5.07
	2.96

	0
	0.49
	0.27
	1.71
	1.07

	5
	0.31
	0.23
	0.36
	0.11

	10
	0.11
	0.08
	0.2
	0.11

	15
	0.08
	0.07
	0.2
	0

	20
	0
	0
	0
	0



	[image: E:\Dropbox\src\LTE\data\figure\througput_loss_ver3.emf]
Figure 7.3.3.1-1 Downlink throughput loss



7.3.3.2	Uplink 10/20 MHz S-Band LTE-FDD aggressor – 10 MHz Band 1 LTE-FDD victim
Simulation results for uplink throughput loss of Band 1 victim are presented in Table 7.3.3.2-1 and Figure 7.3.3.2-1 for TPC set 1 and Table 7.3.3.2-2 and Figure 7.3.3.2-2 for TPC set 2, respectively. 
	Table 7.3.3.2-1 Uplink throughput loss (TPC 1)
	Offset value [dB]
	Average throughput loss
	5%-ile throughput loss

	
	10 MHz
	20 MHz
	10 MHz
	20 MHz

	-20
	19.81
	22.85
	
	

	-15
	10.75
	12.69
	29.56
	32.17

	-10
	5.29
	6.13
	11.56
	11.12

	-5
	2.38
	2.74
	3.59
	3.84

	0
	0.97
	1.12
	1.12
	1.59

	5
	0.36
	0.42
	0.37
	0.37

	10
	0.12
	0.14
	0.11
	0.05

	15
	0.11
	0.04
	0.02
	0

	20
	0
	0
	0
	0
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Figure 7.3.3.2-1 Uplink throughput loss (TPC 1)



	Table 7.3.3.2-2 Uplink throughput loss (TPC 2)
	Offset value [dB]
	Average throughput loss
	5%-ile throughput loss

	
	10 MHz
	20 MHz
	10 MHz
	20 MHz

	-20
	18.89
	22.75
	52.52
	55.63

	-15
	10.13
	12.05
	24.32
	27.49

	-10
	4.93
	5.81
	8.81
	10.82

	-5
	2.19
	2.58
	2.60
	4.08

	0
	0.89
	1.07
	0.66
	1.21

	5
	0.33
	0.41
	0.23
	0.26

	10
	0.12
	0.14
	0.09
	0.05

	15
	0.04
	0.05
	0.02
	0.04

	20
	0
	0
	0
	0



	[image: E:\Dropbox\src\LTE\data\figure\uplink_TPC2.emf]
Figure 7.3.3.2-2 Uplink throughput loss (TPC 2)



7.3.3.3	Uplink 10/15/20 MHz S-Band LTE-FDD – Downlink 10 MHz Band 1 LTE-TDD victim
Simulation results for downlink throughput loss of Band 34 victim are presented in Table 7.3.3.3-1 and Figure 7.3.3.3-1.
	Table 7.3.3.3-1 LTE-TDD downlink throughput loss
	Offset value [dB]
	Average throughput loss
	5%-ile throughput loss

	-30
	5.42
	1.47

	-25
	2.88
	0.8

	-20
	1.48
	0.42

	-15
	0.68
	0.21

	-10
	0.34
	0.10

	-5
	0.17
	0.05

	0
	0.10
	0.02

	5
	0.01
	0.01

	10
	0.01
	0



	[image: E:\Dropbox\src\LTE\data\figure\TDD_Througput_loss.emf]
Figure 7.3.3.3-1 Average LTE-TDD downlink throughput loss



From the simulation result, it is identified that the average and 5-%tile throughput degradation are less than 5% for all scenarios. As far as a system capacity is concerned, it can be concluded that S-band has no coexistence issue with Band 1and 34 using the conventionally assumed UE ACLR model (ACLR1-30dB, ACLR-43dB and ACLR-50dB) and UE ACS model (ACS1: 33dB, ACS2: 34.3dB, and ACS3:46.3dB) [1]. This result is comparable to the previous studies of other bands as in [1][4][5].


[bookmark: _GoBack]Annex A (informative) 
Simulation assumptions and Methodology for Monte-Carlo Analysis
[bookmark: _Toc336211523]A.1	Assumptions
	Parameter
	Assumption (common)

	Environment
	Macro cell, Urban area,
Uncoordinated deployment (BS↔UE)/ Coordinated deployment (UE↔UE)

	Carrier frequency
	2100 MHz

	Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors with BTS in the corner of the cell ,

	
	65-degree sectored beam.

	BTS antenna gain
(include feeder loss)
	15 dBi

	
	

	Antenna pattern
	




A() = -min[12(/),Am], 
where ,= 65 degree, and Am=20dB 

	BTS antenna height
	30 m

	Inter-site distance
	750 m

	Pathloss model
	BS↔UE
	128.1+37.6log10(r) + 21*log10(fc/2.0)

	
	UE↔UE
	H. Xia path loss model formula [2][3]. 
The break distance is assumed to be 50m.

	log-normal fade shadow
	10 dB

	Shadowing correlation
	Between cells: 0.5, Between sectors: 1.0

	MCL (including antenna gain)
	70 dB (BS↔UE) / 40 dB (UE↔UE)

	Handover margin
	3 dB

	white noise power density
	-174 dBm/Hz

	BTS noise figure
	5 dB

	UE noise figure
	9 dB

	Scheduling algorithm
	Round Robin

	BS max Tx power
	46 dBm

	UE max Tx power
	23 dBm

	UE min Tx power
	-40 dBm

	Power control algorithm
	Fractional TPC

	P0PUSCH
	-101.0 dBm (TPC set1), -92.24 dBm (TCP set 2)

	alpha
	1.0 (TPC set 1), 0.8 (TPC set 2)

	Traffic model
	full-buffer

	Resource Block (RB) size
	180kHz, total: 50/100 RBs for 10/20MHz

	RB number per active UEs
	15 RBs (UL), (total 90 RBs for 20MHz)
50 RBs (DL) for 10MHz

	number of active UEs
	3/6 UEs for 10/20MHz (UL), 1 UE (DL)

	Link simulation interface
	Attenuated and truncated form of the Shannon bound in [1]


Table A.1-1 Simulation assumptions

A.2	ACIR Model
A.2.1	Uplink ACIR model
[bookmark: OLE_LINK7]For uplink, it is assumed that the ACIR is dominated by the UE ACLR. As shown in Table A2.1.1-1, the bandwidth for each ACIR value was assumed to be the same as the transmission bandwidth of LTE UE. Note that ACLR model (ACLR1: 30dB, ACLR2: 43dB and ACLR3: 50dB) is referred from [1].
Table A.2.1-1 Uplink ACIR models for RB offsets
	Frequency offset between aggressor (15RBs) and victim (15RBs) 
	ACIR value (dB)

	0RBs
	30 + X

	15RBs
	43+X

	30RBs
	50+X


A.2.2	Downlink ACIR model
For the downlink, a common ACIR is assumed. The ACIR is dominated by the UE ACS and obtained by averaging ACS values which fall on the aggressor’s channel bandwidth. Table A.2.2-1 represents the average ACIR. Note that ACS model (ACS1: 33dB, ACS2: 34.3dB, and ACS3:46.3dB) is referred from [1].
Table A.2.2-1 ACS and downlink ACIR model 
	
	Aggressor system

	
	10 MHz LTE
	15 MHz LTE
	20 MHz LTE

	ACS
	ACS1 = 33 dB, ACS2 = 34.3 dB, ACS3 = 46.3 dB [1]

	Average ACIR
	33.6 dB
	35.2 dB
	36.4


A.2.3	UE-to-UE ACIR model
For the UE-UE interference analysis, ACIR is dominated by neither ACLR nor ACS; Any of ACLR and ACS of UE are not much bigger than the other. Therefore, it is required to taking into account both of aggressor UE’s ACLR and victim UE’s ACS in calculating ACIR. As for the victim’s ACS, depending on the aggressor UE’s relative position to the victim in the frequency channel, different ACS values are applied. For some aggressor UEs such as UE2 and UE4 in Fig. A.2.3-1, the ACS is averaged by two ACSs. Consequently, Table A.2.3-1 represents ACS values according to the position of aggressor UE in the frequency channel. 
[image: C:\Users\jhnoh\Documents\ucloud\문서\과제관련\ETRI 2013\관련문서\그림4.emf]
Figure A.2.3-1 TDD downlink ACS model when interfered by FDD uplink
Table A.2.3-1 TDD downlink ACS value when interfered by FDD uplink
	
	UE1
	UE2
	UE3
	UE4
	UE5

	ACS
	33.6
	33.7
	34.3
	35.7
	46.3



For ACLR, a common ACLR is obtained by averaging ACLRs which fall on the channel of the victim, as described in Fig. A.2.3-2 and Fig. A.2.3-3. The average ACLRs are listed in Table A.2.3-2 according to the aggressor UE’s position in the channel. Consequently ACIR values are calculated by 1/(1/ACLR + 1/ACS) and depicted in Table A.2.3-3. 
[image: C:\Users\jhnoh\Documents\ucloud\문서\과제관련\ETRI 2013\관련문서\그림1.emf]
Figure A.2.3-2 Uplink ACLR models from aggressor UE1
[image: C:\Users\jhnoh\Documents\ucloud\문서\과제관련\ETRI 2013\관련문서\그림2.emf]
Figure A.2.3-3 Uplink ACLR models from aggressor UE2
Table A.2.3-2 Average ACLR value depending on an aggressor UE
	
	UE1
	UE2
	UE3

	ACLR average
	37.1
	47.6
	50



Table A.2.3-3 Average ACIR value depending on an aggressor UE
	
	UE1
	UE2
	UE3
	UE4
	UE5

	ACIR
	32
	33.5
	34.2
	35.5
	44.7




********************** End of text proposal to TR 36.861 Chapter 7.3 and Annex A ***************************
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