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1 Introduction
In previous RAN4 meetings, some simulation results were presented to evaluate potential issues for LTE system coexisting with adjacent-band LTE-A system [1][2][3]. Although most of general assumptions, methodology and metrics agreed by RAN4 in [4] for LTE coexistence study could be reused, some modifications are needed due to new frequency bands and scenarios that were introduced to LTE-A in [5]. In this contribution, we highlight these possible modifications in order to align the simulation assumptions and progress the work on LTE-A coexistence issue.  

2 Discussion
Carrier aggregation is the chosen technology to extend system bandwidth and peak data rate.  In RAN4 #50 meeting, a set of multi-carrier deployment scenarios was identified [6], including different duplex model (FDD or TDD) and different component carrier aggregation methods (contiguous and non-contiguous). These new or wider frequency bands might cause verifications to prior coexistence simulation results.
2.1 Deployment Modelling
2.1.1 Frequency Band
Based on [4], a 10MHz bandwidth LTE system is considered as "victim", located at the adjacent band of the LTE-A "aggressor" system. Meanwhile, the adjacent bands of two operators are both in uplink and in downlink. So the adjacent channel interference was generated by UEs controlled by the other operator in the first case and eNBs belonging to the other operator in the second one.

2.1.2 Network Layout

Generally, it could be convenient to reuse the network layout described in [4] to perform a Macro-to-Macro coexistence simulation for all of the CA deployment scenarios. For Macro deployment, three sectors per cell with a 19-cell hexagonal grid are employed and eNBs are placed on the centre of the cell with ISD of 750 meters; the cell radius is then equal to 250 meters. The worst case shift (non-coordinated location) between the sites of two operators is considered. 
Considered appropriate deployment scenario for certain frequency band, some other coexistence scenarios might be included as well, beside Macro-to-Macro coexistence scenario. Table 1 shows corresponding deployment scenario for certain frequency band, which is suggested in report [5][7].
Table 1 Deployment scenarios related to Carrier Frequency
	Deployment scenario for the evaluation process
	Indoor hotspot
	Urban micro
	Urban macro
	Rural macro
	Suburban macro
	3GPP case 1

	Carrier frequency (CF) for evaluation (representative of IMT bands)
	3.4GHz
	2.5 GHz
	2 GHz
	800 MHz
	2 GHz
	2 GHz


Table 2 Carrier Aggregation Scenarios at 3.5GHz band
	Scenario No.
	Transmission BWs of LTE-A carriers
	No of LTE-A component carriers
	Bands for LTE-A carriers
	Duplex modes

	1
	UL: 40 MHz

DL: 80 MHz
	UL: Contiguous 2x20 MHz CCs

DL: Contiguous 4x20 MHz CCs
	3.5 GHz band
	FDD

	3
	100 MHz
	Contiguous 5x20 MHz CCs
	3.5 GHz band
	TDD

	4
	UL: 40 MHz

DL: 80 MHz
	UL: Non-contiguous 20 + 20 MHz CCs
DL: Non-contiguous 2x20 + 2x20 MHz CCs
	3.5 GHz band
	FDD

	12
	UL: 20 MHz

DL: 60 MHz
	UL/DL: 20 MHz CCs @ Band 7

DL : Non- contiguous  20 + 20  MHz CCs @ 3.5 GHz band
	Band 7 (2.6 GHz)

3.5 GHz band
	FDD


Among all the CA scenarios, #1, 3, 4 and 12 listed in table 2 have component carriers located at high frequency band of 3.5GHz which could be utilized as an "Indoor hotspot" channel environment. In this case, the "Indoor hotspot" layout recommended in [7] could be applied, shown in Fig 1. For Indoor-to-Macro deployment scenario, it could foresee that LTE-A indoor UE would suffer more adjacent channel interference than LTE UE in downlink scenario because of the involved power. Therefore LTE-A system performs as the "victim" should also be investigated.
Fig 1 Sketch of indoor hotspot environment (one floor)
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(The indoor hotspot scenario consists of one floor of a building. The height of the floor is 6 m. The floor contains 16 rooms of 15 m x 15 m and a long hall of 120 m x 20m. Two sites are placed in the middle of the hall at 30m and 90m with respect to the left side of the building)
2.1.3 Propagation Model
For Macro-to-Macro deployment scenario, propagation model recommended in [5] for urban and suburban areas could be applied. Assuming that the base station antenna height is fixed at 15 m above the rooftop, the path loss L can be expressed as below:
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L=128.1+37.6log(R)+21log(Freq./2.0)


Where:

· R is the transmitter-receiver separation in kilometer
Slow fading deviation in Macro environment for 3.5GHz is assumed to be 4 dB and 10dB for others.
If Indoor deployment scenario is considered, its propagation model could employ models agreed in [7], showed as below. The outdoor-to-indoor penetration loss could be set to 20dB from empirical value.
Table 3 Indoor path loss models [7]
	Scenario
	Path loss [dB]
	Shadow fading std [dB]
	Applicability range

	Indoor Hotspot 
	LOS
	PL = 16.9log10(d) + 32.8 + 20log10(fc)
	( = 3
	3 m < d < 100 m

	
	NLOS
	PL = 43.3log10(d) + 11.5 + 20log10(fc)
	( = 4
	10 m < d < 150 m


(Note: fc is given in GHz and distance in meters)
2.2 Output Power

In Macro deployment scenario, UE Power Class of 23dBm is applied [5]. This corresponds to the sum of PA powers in multiple Tx antennas and multi-carriers case. For eNB maximum output power, report [4] suggests that the total Tx power is 46dBm for 10MHz bandwidth and 49dBm for 20MHz bandwidth carrier. In CA scenario, system may use wider bandwidth, e.g. 60 or 80MHz.  For this evaluation, [49]dBm total eNB Tx power should be used. However, another opinion is that eNB shall keep a fixed Tx PSD, namely maximum Tx power for each CC (bandwidth:20MHz) is 49dBm. Thus eNB total Tx power could increase with the wider system bandwidth. Whether eNB has a fixed total Tx Power for bandwidth > 20MHz, or has a fixed Tx PSD for each CC is open to discuss.
However, 3GPP hasn't defined UE & Base Station maximum output power for Indoor deployment scenario. In this case, we might use values recommend by [7], showed in Table 4. Although a Power Class of 21dBm for indoor UE is recommended by ITU-R, it could be an open issue since RAN4 prefers to use one UE power class of 23dBm for both LTE and LTE-A.
Table 4 Indoor hotspot Output Power 
	Deployment scenario for the evaluation process
	Indoor hotspot

	Total BS transmit power
	24 dBm for 40 MHz, 21 dBm for 20 MHz

	UE power class
	[21]dBm, [23]dBm


2.3 ACIR

For downlink a common ACIR for all frequency resource blocks to calculate inter-system shall be used.
For uplink it is assumed that the ACIR is dominated by the UE ACLR according to [4], shown in Table 5.
Table 5 ACLR model for aggressor UE

	ACLR dB/ Aggressor

	Adjacent to edge of victim RBs
	Non Adjacent to edge of victim RBs

	30 + X
	43 + X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


2.4 Scheduler

For initial coexistence simulations, Round Robin scheduler shall be used. 
2.5 Service
When using Round Robin scheduler, full buffer traffic shall be simulated. Both the victim and aggressor system shall be maximum loaded. For downlink, to reduce the simulation time, the schedule unit could be larger than 2RBs. For uplink, 3 active UEs are scheduled in accordance with [4].
2.6 Power control modelling
No power control in downlink, fixed power per frequency resource block is assumed.

The fractional power control described in [4] shall be used for the initial uplink coexistence simulations. 
3 Conclusion
In this contribution, we propose simulation assumptions and parameters for LTE-A coexistence study. 
· In Macro-to-Macro scenario, previous studies in [4] can already guarantee coexistence for CA scenario #5, 7, 8, and 9. Research will focus on LTE system coexisting with adjacent-band LTE-A system with bandwidth larger than 20MHz, namely, the rest of CA scenarios: # 1~4, 6 and 10~12. Among these scenarios, #1, 2, 10 could be prioritized for evaluation.
· For CA scenario #1, 3, 4 and 12, which have component carriers located at high frequency hand of 3.5GHz, both Macro and Indoor deployment scenario could be applicable. Considering the timeline and workload issue, we could prioritize the scenarios, say Macro scenario first, and then Indoor scenario. Once Indoor deployment scenario is considered, we should consider a different set of simulation parameters, and scenario #1 is recommended for evaluation first.
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