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1 Introduction
In last RAN4 meeting, simulation cases for deriving E-UTRA MR BS reference sensitivity and in-band blocking were discussed and E-UTRA Micro to E-UTRA Micro/Macro scenarios were agreed for simulation. It is suggested that E-UTRA Micro (10MHz) to UTRA Macro/Micro (3.84MHz) scenario should be an important scenario for simulation as well. There are two reasons:

1. Firstly, considering that UTRA system is more sensitive to the interference than that of E-UTRA, it could be foreseen that different reference sensitivity levels of E-UTRA Micro BS would have more impact on the UL capacity loss of the adjacent victim UTRA system than that of the adjacent victim E-UTRA system. Therefore the reference sensitivity of E-UTRA Micro BS should be determined to ensure that no coexistence issue could be occurred between E-UTRA Micro and UTRA Macro/Micro system. 

2. Secondly, since MSR specification has been finished, coexistence between systems of different RATs will be a common scenario, and related RF requirements shall be defined to meet system coexistence requirement. 
Therefore in order to fully evaluate co-existence impact caused by E-UTRA MR BS reference sensitivity and to define a reasonable RF requirement, both E-UTRA Micro to E-UTRA Macro/Micro and E-UTRA Micro to UTRA Macro/Micro scenarios should be evaluated. 
This contribution provides a full set of simulation assumptions for UTRA (3.84MHz) system in order to evaluate E-UTRA Micro to UTRA Macro/Micro co-existence scenarios. 
2 Discussion
To simplify the simulation work, simulation assumptions and models for E-UTRA Micro to E-UTRA Macro/Micro could be reused as much as possible for E-UTRA Micro to UTRA Macro/Micro, such as network layouts, antenna pattern (BS and UE), UE distribution, pathloss model, MCL values, victim cells for statistic and etc. Simulation assumptions specified for UTRA Macro/Micro system are listed in the following sections, including power control, UE Tx power, SINR calculation, ACIR and statistic method. 
2.1 Co-existence simulation cases
Table 1 Simulation cases for E-UTRA to UTRA
	Case
	Aggressor
	Victim
	Simulated link
	Network Layout
	Statistics
	Target RF requirement

	U1a
	E-UTRA 

Micro
	UTRA 

Micro
	Uplink
	Micro + micro
	Capacity loss
	Reference sensitivity

	U1b-1
	E-UTRA 

Micro
	UTRA 

Macro
	Uplink
	Micro + Macro (ISD = 500 m)
	Capacity loss
	Reference sensitivity

	U1b-2
	E-UTRA 

Micro
	UTRA 

Macro
	Uplink
	Micro + Macro (ISD = 1723 m)
	Capacity loss
	Reference sensitivity


2.2 ACIR model

Previous coexistence study in TR36.942 Section 12.1.3.1[2] has defined uplink ACIR model for LTE-A (40MHz) system interfering UTRA (3.84MHz) system. Since serving users in LTE (10MHz) and LTE-A (40MHz) have assigned the same number of uplink resource blocks (16RB/user), the same ACIR model in TR36.942 Section 12.1.3.1 can be applied for cases of LTE (10MHz) system interfering UTRA (3.84MHz).
Table 2 uplink ACIR value for LTE (aggressor) vs UTRA (victim)

	Frequency offset between aggressor (16 RBs) and victim 
	ACIR value

	0 RBs
	30 + X

	16 RBs
	43 + X

	(32RBs
	49 + X


2.3 Interference 

When interference is measured at macro cell base stations in uplink, same channel interference is measured only from those users connected to the observed base station. The measured same channel interference is then multiplied by 1/F. F is the ratio of intra-cell interference to total interference i.e.:


F = Iintra(i)/( Iintra(i) + Iinter(i))

F is dependent on the assumed propagation model, however, several theoretical studies performed in the past have indicated that a typical value is around 0.6. Interference that a macro cell base station receives is then:


I = ACIR* Imicro + (1/F) *Imacro,

where ACIR is the adjacent channel interference rejection ratio, and Imacro is same channel interference measured from users connected to the base station, i.e. Iintra(i).
2.4 SINR calculation

SIR is calculated by dividing the received signal by the interference, and multiplying by the processing gain. Signals from the other users are summed together and seen as interference. SIR will be:
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Where S is the received signal, Gp is processing gain (25dB for speech), Iown is interference generated by those users that are connected to the same base station that the observed user, Iother is interference from other cells, 
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 is thermal noise which is equal to -103 dBm, and b is an interference reduction factor due to the use of, for example, Multi User Detection (MUD) in UL. MUD is NOT included in these simulations, therefore b = 0.
2.5 System parameters
Table 2: Simulation Assumptions for UTRA macro cell

	Simulation Parameter
	Parameter value

	UTRA Bandwidth
	3.84 MHz

	Noise figure
	5 (Minimum range to cover)

	User bit rate
	8kbps

	SINR target
	6.1 dB (for speech)


Table 3: Simulation Assumptions for UTRA micro cell

	Simulation Parameter

	Parameter value

	UTRA Bandwidth
	3.84 MHz

	User bit rate
	8kbps

	SINR target
	3.3 dB (for speech)

	UE distribution
	Uniformly distributed in the streets of the Manhattan grid


Table 4: Common Simulation parameters

	Simulation Parameter

	Parameter value

	Maximum TX power for UTRA UE
	21 dBm

	Minimum TX power UTRA UE
	-44 dBm

	Power control for UTRA UE
	Fast inner loop power control

	Fixed -30/-43 dB/-50dB, using ACIR model in clause 12.1.3.1 of TR 36.942 [7] (with X=0)
	Fixed -30/-43/-49dB, using ACIR model in clause 12.1.3.1 of TR 36.942 [2] (with X=0)

	Performance evaluation
	Capacity loss criteria, the number of users corresponding to a 6 dB noise rise over the thermal noise rise in the UL as defined in TR25.942 [3].

	Output statistics (Impact on BS noise floor)
	The noise floor versus capacity loss of the victim networks; Plots for macro & micro victim BS.
For macro victim cells - use cell#3 for statistic. For micro victim cells - use the center 7 cells for statistic.


3 Conclusion
In this contribution, we emphasize on the necessity of performing LTE vs UTRA coexistence simulation in order to define a proper value, and furthermore provide a full set of detailed simulation assumptions for UTRA (3.84MHz) system in order to evaluate E-UTRA Micro to UTRA Macro/Micro co-existence scenarios.
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