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1 Introduction
In RAN4#59AH, the work plan and overview for scenarios and methodology of interference study for the SI on LTE TDD eIMTA were provided in [1][2]. Furthermore, the deterministic calculations for BS-BS interference were initially discussed in [3]. This contribution presents coexistence analysis on UE-UE interference.
2 Discussion
2.1
Study on UE-UE interference using deterministic calculation
Deterministic analysis for UE-UE interference scenarios is similar to BS-BS cases except that the corresponding UE parameters are used. A 3dB de-sensitivity criteria, which means the interference level is negligible if it is equal to the noise floor (i.e. -95dBm for 10MHz system), is applied as a tight requirement for UE-UE coexistence study. In addition, for the adjacent channel interference scenario, the case 1 of ACS requirement for UE defined in TS36.101, i.e. interference level of REFSENS +45.5dB, is considered as a relaxed requirement. The case 1 of ACS requirement for UE is recognized as the case with low input power offset to REFSENS (14dB), which shall indicate the acceptable level for UE normal operation.
The propagation model used in the deterministic calculation does not include fast fading and only focuses on the average level. According to the UE location, there are three different UE-UE propagation models studied as following: 
· Outdoor UE-indoor UE: the propagation model is the same as the indoor Pico-outdoor UE propagation model.
· Indoor UE-indoor UE: the propagation model is the same as the indoor eNB-UE propagation model.

· Outdoor UE-outdoor UE: the propagation model is dependent on the separation distance between the two UEs. Free space path loss is used for distances up to 50 m and the Xia model (with modifications) is used otherwise.

The propagation models and other UE parameters are summarized in Table 1 and Table 2, respectively:
Table 1: UE-UE propagation model
	Outdoor UE-indoor UE
	PL(dB) =Max(131.1+42.8log10(R), 147.4+43.3log10(R))+ Penetration loss
 R in km and 20 dB penetration loss is considered.

	Indoor UE-indoor UE
	38.46+20log10(R)+0.7R+(R/10)* Liw
R in m 
Liw is the penetration loss of the wall separating apartments, which is 5dB..

	Outdoor UE- outdoor UE
	If R<=50m;PL=98.45+20*log10(R),R in km

If R>50m;PL=55.78 +40*log10(R),R in m 


Table 2: UE parameters
	Maximum output power
	Minimum output power
	Tx/Rx gain
	Negligible interference level
	Acceptable interference level
	UE-UE ACIR1

	23dBm
	-40dBm
	0dBi
	-95dBm for 10MHz system
	-51.5dBm for 10MHz system
	28dB


Two UE antenna gain values are considered, i.e. 0dBi as defined in TS36.101 and 8dB addition hand&head loss [5]. Beside the case of aggressor UE transmitting at maximum output power level, the results for UE transmitting at 5dBm and -10dBm are also provided. 5dBm is derived from 95% CDF for power control set 2 parameter used in previous RAN4 co-existence simulations, while -10dBm is the typical output power for indoor femto UE observed in the simulations [6], and the output power of more than 90% of Pico UEs [7] is lower than -10dBm.
The previous deterministic UE-UE coexistence studies mainly focus on the worst case, in which the separation between UEs is 1m, to determine the corresponding coexistence RF requirements. However, the scope of this SI stresses that backward compatibility of Rel-8/9/10 terminals should be maintained. Consequently, the deterministic analysis in this contribution provides the minimum required separate distance between UEs in Table 3, assuming the current BS/UE minimum requirements.
Table 3: Minimum required distance (m) between aggressor and victim UEs
	Interfering UE TX power
	Interference type
	scenarios
	3dB de-sensitivity criteria
	ACS level for 1st Adjacent

	
	
	
	Co-channel
	1st Adjacent
	

	23dBm
	Outdoor UE-indoor UE
	Macro→Femto

Macro→indoor Pico
	30
	7
	3

	
	Indoor UE-indoor UE
	Macro→Femto(CSG)
	29
	12
	1.9

	
	Outdoor UE- outdoor UE
	Macro→Macro

Macro→outdoor Pico
	50
	50
	10

	5dBm
	Outdoor UE-indoor UE
	Macro→Femto

Outdoor Pico →Femto
	12
	2.6
	1.2

	
	Indoor UE-indoor UE
	Macro→Femto(CSG)
	17
	4
	0.3

	
	Outdoor UE- outdoor UE
	Macro→outdoor Pico Outdoor Pico→outdoor Pico

Outdoor Pico→Macro
	50
	5
	1.3

	-10 dBm
	Outdoor UE-indoor UE
	Outdoor Pico→Femto

Outdoor Pico→indoor Pico
	5
	1.2
	0.5

	
	Indoor UE-indoor UE
	Femto→Femto

Femto→Macro

Indoor Pico→indoor Pico

Indoor Pico→Macro
	9
	1.2
	0.06

	
	Outdoor UE-outdoor UE
	Outdoor Pico→outdoor Pico

Outdoor Pico→Macro
	33
	1.3
	0.2


The results in Table 3 indicate that considerable UE-UE separation distance is necessary to satisfy the requirements on the UE-UE interference, especially for the scenarios where the UE transmission power is high and the pathloss between UEs is small. For the deployment scenarios where lower UE transmission power is expected, e.g. indoor femto or Pico scenarios, smaller UE separation is sufficient.
2.2
Study on UE-UE interference using system level simulation

The result of deterministic calculation provides pessimistic estimation on the UE-UE interference, since it focuses on a particular pair of UEs with a small separation distance. The probability of close-by UEs having different transmission direction may be much lower. System simulation evaluations in [6][7] indicate that even with UE -UE interference due to different TDD UL-DL configurations in different cells, the DL geometry is not degraded compared to the case without DL-UL interference. Hence, the DL cell throughput on average is not impacted due to UE-UE interference. 
3 Conclusions
In this contribution, we provide initial analysis on the UE-UE interference if different TDD UL-DL configurations are applied in different cells. Deterministic approach using existing RAN4 requirements is used to calculate the minimum UE separation distance. Depending on the UE transmission power and deployment scenarios, the required UE separation distance is different. For UEs with low transmission power, a smaller UE separation distance is sufficient, especially for cells with small coverage. It is also pointed out that the results of the deterministic approach may be pessimistic, as it focuses on a particular pair of UEs. From a statistical point of view, the system evaluation [6][7] indicates that the average DL throughput is not degraded due to different TDD UL-DL configurations in different cells.   
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Figure1: UE output power CDF for outdoor Pico-Macro scenario

