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1 Introduction
In RAN4 #53 meeting, it was agreed that RAN4 needed to first agree on coexistence simulation assumptions so that companies can conduct simulation and have the simulation results captured in RAN4 LTE-A study report [1][2]. In this contribution, we discuss the necessary coexistence scenarios for evaluation and propose a full list simulation assumptions, which build on [3] as a basic.
2 Discussion
For the LTE-A co-existence studies, there would be too many scenarios for evaluation, taking account of CA deployment scenarios, environment scenarios, types of interference/victim system, etc. Thus to speed up the progress, we have to select some typical coexistence scenarios for evaluation.
Regarding the environment scenarios, as LTE-A will be deployed as an evolution of Rel.8 LTE, it should include the deployment scenarios in Rel.8 LTE. Besides, according to the requirement of TR 36.913, Indoor Hotspot will be a significant scenario for LTE A. Thus it is proposed to consider the Macro and Hotspot network for prioritized LTE-A scenarios in the co-existence simulations, which also has been suggested in [1]. 
For Macro-cell deployment model, both 3GPP and ITU-R have defined the system simulation baseline parameters in TR 36.814[4] and ITU-R guideline [IMT Eval][5], respectively. These two models could be applied for coexistence studies. However, we recommended that 3GPP Urban Macro model (case 1) would be used as Macro scenario for initial simulation to ensure the consistence with RAN4 previous coexistence studies in [9]. 
For Hotspot deployment model, we could use the model defined by ITU-R [5]. 
For other deployment scenarios, such as Rural, Suburban, Micro, Femto, etc., it is proposed that they are simulated in a second step in the future. 
Regarding the LTE-A BS unwanted emission requirement, we could reduce the set of simulation cases further. In TS 36.104[7], it is specified that for a multiple-carrier E-UTRA BS transmitting a group of carriers (BW≥5MHz), the channel bandwidth of the outermost carriers should be considered for ACLR and unwanted emission requirement, shown as Fig1. From a co-existence point of view, this guideline means that multi-carrier BS should not cause larger interference to adjacent systems than single carrier BS.
Fig 1 Unwanted emissions requirements for multi-carrier BS of different E-UTRA channel bandwidths[image: image1.emf]E-UTRA
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Meanwhile, according to the requirements of UE in-band and out-band blocking requirements in TS 36.101[8], the UE ACS in the second adjacent channel is significant higher compared to that of adjacent channel, which means the second adjacent channel interference contributes only little to overall interference received by UE in downlink coexistence scenario. Therefore, previous work in [9] could guarantee downlink coexistence in Macro (LTE-A) to Macro (LTE/UTRA/GSM) scenario and no need for additional simulation work if the base station power remains the same.
For uplink coexistence, when higher bandwidth LTE-A interfering systems are considered such as in scenarios of 40MHz LTE-A->LTE/UTRA/GSM, LTE-A UE may transmit at a higher power. This would increase the interference to the victim system. Evaluation is needed to see whether it could lead to a coexistence issue or not. 
3 Conclusion
Taking into account the analysis above, we propose that RAN4 agrees on the simulation assumptions listed in Annex A in this meeting so companies can carry out simulations and present simulation results in the next meeting.  
Annex A. System simulation assumptions and methodology
1. General Assumptions
1.1Coexistence Scenarios

Table 1 summarizes the proposed initial simulation scenarios taking account of CA deployment scenarios. The list will be reviewed when the work on the simulation scenarios progresses.  
Table 1 Summary of simulation scenarios
	LTE-A system
	Adjacent system 
	Priority

	Environment
	CA Scenario
	Environment
	System scenario
	

	Urban Macro
	# 1,2,11
	Urban Macro  
	LTE(10MHz)/ UTRA / GSM
	High

	Hotspot 
	#1
	Urban Macro 
	LTE(10MHz)/ UTRA / GSM
	High


1.2 Antenna 
1.2.1 BS Antenna

For macro BS antenna, it is assumed to re-use the model agreed in [9]. For other low power nodes, their antennas are assumed to be omni-directional.

Table 2 BS antenna configuration
	Deployment Scenario
	Macro
	Hotspot
	Urban Micro

	Antenna pattern  (horizontal)
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	Antenna Gain (including feeder loss)
	15dBi [9]
	0dBi [5]
	11dBi [10]


1.2.2 UE Antenna

For UE antennas, an omni-directional radiation pattern with antenna gain 0dBi is assumed [9].

1.3 Cell layouts
1.3.1 Macro to macro multi-operator case
Macro to Macro network layout is referred to [9]. For cell layout of each network, base stations with 3 sectors per site are placed on a hexagonal grid with ISD of 750 meters; the cell radius is then equal to 250 meters, with wrap around. The number of sites shall be equal to or higher than 19. For uncoordinated network simulations, the second network’s sites are located at the first network’s cell edge.
1.3.2 Macro to Hotspot multi-operator case

ITU-R [5] defined Hotspot network layout. For Macro to Hotspot deployment scenario, a certain number of Hotspot systems are dropped within the Macro coverage area with a random uniform distribution.
1.3.3 Macro to Micro multi-operator case

For Macro to Micro deployment scenario, it could reuse the network layout defined in TR25.942 [10].
1.4 Propagation conditions and channel model
The path loss from a transmitter antenna connector to a receiver antenna connector (including both antenna gains and cable losses) will be determined by: 
Path_Loss = max (L(R) + Log_normal_Fading - G_Tx – G_Rx, Free_Space_Loss + Log_normal_Fading - G_Tx – G_Rx, MCL)









where :

- G_Tx is the transmitter antenna gain in the direction toward the receiver antenna, which takes into account the transmitter antenna pattern and cable loss,

- G_Rx is the receiver antenna gain in the direction toward the transmitter antenna,
The corresponding Path-loss models for different deployment scenarios are proposed as follow:
Table 3 Path-loss models for different deployment scenarios

	Deployment Scenario
	Shadow fading std
	MCL/Applicability range
	L(R) model

	Macro (Urban) 
	10dB
	70dB
	3GPP model [9]:
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The BS antenna height is 15 m; R is the distance between BS and UE in kilometers and 
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is the carrier frequency in GHz.

	Macro (Rural) 
	10dB
	80dB
	3GPP model [9]:
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The BS antenna height is 45 meters above ground and the carrier frequency is 900MHz. R is the distance between BS and UE in kilometers.

	Hotspot 
	LOS: 3dB
	3 m < R < 100 m
	ITU-R model[5]:

LOS: L = 16.9log10(R) + 32.8 + 20log10(fc)

	
	NLOS:4dB
	10m < R< 150 m
	NLOS: L = 43.3log10(R) + 11.5 + 20log10(fc)
R is the distance between BS and UE in meters.

	Urban Micro [10]
	10dB
	53
	L=min{
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1.5 BS and UE model
	Deployment scenario
	Macro
	Hotspot
	Urban Micro

	Total BS transmit power
	46/49dBm–10,20MHz carrier; Some evaluations to exploit carrier aggregation techniques may use wider bandwidths e.g. 60 or 80 MHz (FDD). For these evaluations [49 dBm] Total BS Tx power should be used.
	24 dBm
	38 dBm power class for the Medium range BS class (Micro) defined in [6]

	BS noise figure
	5dB [9]
	5dB [5]
	5dB [10]

	UE Tx power
	23dBm

	UE noise figure
	9dB


2. Methodology description
Simulations to investigate the mutual interference impact of LTE-A, LTE, UTRA and GERAN are based on snapshots where users are randomly placed in a predefined deployment scenario (Monte-Carlo Static simulation). To a large extent, the methodology in TR 36.942 would be reused, including scheduler, simulated service, frequency reuse and etc. ACIR and UL power control may need modification due to larger bandwidth.
2.1 ACIR

2.1.1 Uplink

For uplink it is assumed that the ACIR is dominated by the UE ACLR. The ACIR model is recommended to reuse the same methodology agreed in TR 36.942 for LTE-A UL coexistence simulation. For example, Fig 2 shows ACLR model in case that aggressor is LTE-A UE with larger bandwidth, and Fig 3 shows ACLR model in case that aggressor is LTE UE with smaller bandwidth. Different ACLR models will be applied depending on the aggressor's bandwidth.
Fig 2 (Uplink Coexistence) 2*20MHz LTE-A UE aggressor to 10MHz LTE UE victim

[image: image12.png]——
1 o § [ e
66RB  66RB : Vickn UE
sciR

2'20MHz LTE-A 10MHz LTE




Fig 3 (Uplink Coexistence) 10MHz LTE UE aggressor to 2*20MHz LTE-A UE victim
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2.2.2 Downlink
For downlink a common ACIR for all frequency resource blocks to calculate inter-system shall be used. In contiguous carrier aggregation scenario, according the Advanced E-UTRA BS ACLR requirement and UE ACS requirement, the channel bandwidth of the outermost carriers (BW≥5MHz) will be considered for ACIR.
2.2 UL Power Control

According to [9] Section 9.1, the fractional power control shall be used for the initial uplink coexistence simulations. While it is assumed that 3 active UEs are scheduled for uplink, the parameter PLx-ile in [9] Table 9.2 should be adjusted due to larger system bandwidth and different path-loss caused by carrier frequency.

Table 4 Power control algorithm parameter
	Parameter Set
	Gamma
	PLx-ile

	
	
	40MHz (2*20MHz)
	20MHz
	10MHz
	5MHz

	Set 1
	1
	106-
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	Set 2
	0.8
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	Note:
[image: image22.wmf](

)

10

20log/2.0

c

f

D=

, adjustment parameter related to different carrier frequency point.


4 References
[1] R4-094631,"Work plan and Timeline for RAN4 LTE-A Work Item", NTT DOCOMO

[2] R4-095006,"Way forward and time plan for remaining phase of LTE-A SI",Nokia Siemens Network

[3] R4-093576,"Simulation assumptions for LTE-A coexistence study", Huawei

[4] 3GPP TR 36.814. V1.0.0, E-UTRA, Further Advancement for E-UTRA, Physical Layer Aspects.R4-094984, LTE-Adv, 36.815 V.0.4.0, Nokia Semenis Network

[5] Report IUT-R M. 2135, "Guidelines for evaluation of radio interface technologies for IMT-Advanced", 2008
[6] 3GPP TR 25.951 V8.0.0, FDD Base Station (BS) Classification
[7] 3GPP TS 36.104 V9.1.0, E-UTRA, Base Station (BS) radio transmission and reception
[8] 3GPP TS 36.101V9.1.0, E-UTRA, User Equipment (UE) radio transmission and reception
[9] 3GPP TR 36.942. V8.2.0, E-UTRA, Radio Frequency (RF) System Scenario

[10] 3GPP TR 25.942.V8.0.0,Technical Specification Group Radio Access Networks, Radio Frequency (RF) System Scenario






























_1323593726.unknown

_1324725235.unknown

_1324725255.unknown

_1324380407.unknown

_1324725210.unknown

_1323601730.unknown

_1322641577.unknown

_1322642384.unknown

_1321962092.unknown

_1321962112.unknown

_1321962238.unknown

_1284499112.unknown

