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1 Introduction
In last RAN4 meeting, the system level simulation assumption for UE Rx-Tx time difference side condition is approved [1], as shown below,
· Side condition of UE Rx-Tx time difference measurement in FeICIC:
· CRS Es/Iot in subframes indicated by measurement resource restriction pattern:  [X]dB
· CRS Es/Iot in other subframes:  [Y]dB
· Es/Noc of PCell: -3dB
· Es/Noc of first aggressor cell with colliding CRS: [α]dB
· Es/Noc of second aggressor cell with non-colliding CRS: [β]dB 
· Interested companies are encouraged to provide system simulation results by RAN4#67 for deriving X, Y, α, and β 
· The side condition above should be the input to link level simulation studies for UE Rx-Tx time difference measurement accuracy
· System-level simulation assumptions are as in R4-122229
In this contribution, we propose the side conditions from system level simulation results.
2 Discussion
The simulation assumptions are attached in the Annex C, and the cases considered in the simulation can be referred to Annex A[2].
The simulation graphs are shown in the Annex B. The Es/Noc of PCell (victim cell) is -3dB, and therefore we look into the graphs to find the interference condition of the UEs whose received PCell SNR are close to -3dB. The first strongest and second strongest cell INR (interference noise ratio) is summarized in the table1. Since in the system level simulation it is difficult to find a PCell SNR which is exactly equal to -3dB, we pick the sample of PCell SNR closest to -3dB. The details for case 1-1 ~ case 1-6 and case 2-1 ~ case 2-6 are indicated in the figures B-1~ B-12 in Annex B. 
Table 1. PCell SNR (closest one to -3dB), 1st and 2nd strongest interference INR

	Cases 
	Pcell Es/Noc(dB)
	I1/Noc(dB)
	I2/Noc(dB)

	Case 1-1
	-2.788
	5.524
	-3.349

	Case 1-2
	-1.907
	6.493
	2.603

	Case 1-3
	-3.313
	4.316
	-0.041

	Case 1-4
	-3.493
	3.177
	0.564

	Case 1-5
	-1.531
	7.244
	6.628

	Case 1-6
	-2.858
	5.931
	0.3464

	Case 2-1
	-3.18
	3.86
	3.468

	Case 2-2
	-3.063
	5.416
	3.789

	Case 2-3
	-2.948
	5.882
	4.858

	Case 2-4
	-3.165
	3.262
	1.192

	Case 2-5
	-2.024
	4.009
	2.38

	Case 2-6
	-2.819
	6.09
	6.009


In the previous discussion, the first interference is defined as no larger than 4dB, and therefore case2-1 and case2-4 are the likely cases for side condition definition. 
Compared these two cases, only the ISDs in the assumptions are different: 500m for case2-1and 1732m for case2-4. The interference difference between 1st strongest cell and 2nd strongest cell for ISD=500m is less than the case for ISD=1732 from the topology perspective. 

On the other hand, we also logged the difference CDF for first and second strongest interference in [2] as below,
[image: image1.wmf]
Figure 1. Interference difference CDF for case 2-1
[image: image2.wmf]
Figure 2. Interference difference CDF for case 2-4
For case 2-1, the difference of 1st and 2nd strongest interference INR is about 0.4dB, and if we look into figure 1, we can find 0.4dB difference is a very small probability event (smaller than 5%) and far from the 20% percentage which we used in [2]. For case 2-4, the difference of 1st and 2nd strongest interference INR is about 2.07dB, and if we look into figure 2, we can find the percentage of 2.1dB is about 18%, which is more feasible than case 2-1 and much more close to the percentage we used in [2] (20%).
Observation1: For case 2-1 (ISD=500m) sample in table1, the 1st and 2nd interference difference is 0.4dB when victim cell SNR close to -3dB, and it has a percentage smaller than 5% in the CDF graph.

Observation2: For case 2-4 (ISD=1000m) sample in table1, the 1st and 2nd interference difference is about 2.1dB when victim cell SNR close to -3dB, and it has a percentage close to 20% in the CDF graph.

Based on the above analysis and observations, we think case2-4 is more useful to define the interference side condition, i.e., when PCell SNR=-3dB, the 1st strongest cell INR is 3dB and the 2st strongest cell INR is 1dB.

Proposal: Side condition of UE Rx-Tx time difference measurement in FeICIC:
· CRS Es/Iot in subframes indicated by measurement resource restriction pattern:  -7.76dB
· CRS Es/Iot in other subframes:  -9.29dB
· Es/Noc of PCell: -3dB
· Es/Noc of first aggressor cell with colliding CRS: 3dB
· Es/Noc of second aggressor cell with non-colliding CRS: 1dB  
3 Conclusion
In this contribution, we propose the side conditions from system level simulation results. The proposals is drawn as,

Proposal: Side condition of UE Rx-Tx time difference measurement in FeICIC:
· CRS Es/Iot in subframes indicated by measurement resource restriction pattern:  -7.76dB
· CRS Es/Iot in other subframes:  -9.29dB
· Es/Noc of PCell: -3dB
· Es/Noc of first aggressor cell with colliding CRS: 3dB
· Es/Noc of second aggressor cell with non-colliding CRS: 1dB  
Reference
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[2] R4-124112, ‘Further System level simulations for FeICIC with 9dB CRE’, Huawei, HiSilicon

Annex A
Table A-1: simulation cases with ABS
	item
	Case1-1 
	Case1-2 
	Case1-3 
	Case1-4 
	Case1-5 
	Case1-6 

	Topology
	4b(4):N=4 pico nodes per macro area
	4b(4):N=2 pico nodes per macro area
	#1(4) – configuration #1 with 4 pico nodes 
	Same as Case1-1
	Same as Case1-2
	Same as Case1-3

	PCI configuration
	Macro Cell: Planned PCIs 

Pico cells: Random
	Same as Case 1-1
	Same as Case 1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	ISD(m)
	500
	500
	500
	1732
	1732
	1732

	CRS antenna ports
	2 CRS antenna ports

	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	ABS type
	Non-MBSFN ABS


	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	ABS configuration
	All macro cells use ABS
	Same as Case1-1
	Same as Case1-1
	Same as Case1
	Same as Case1-1
	Same as Case1-1

	Antenna gains & configuration
	Macro: three-cell, 14 dBi incl. connector loss,3D pattern Pico: omni, 5 dBi incl. connector loss

UE: omni, 0 dBi
	Same as Case1-1
	Same as in Case1-1
	Same as Case1-1
	Same as in Case1-1
	Same as in Case1-1

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24/30dBm
	Same as in Case 1-1
	Same as in Case 1-1
	Same as in Case 1-1
	Same as in Case 1-1
	Same as in Case 1-1


Table A-2: simulation cases with non-ABS
	item
	Case2-1 
	Case2-2 
	Case2-3 
	Case2-4 
	Case2-5 
	Case2-6 

	Topology
	4b(4):N=4 pico nodes per macro area
	4b(4):N=2 pico nodes per macro area
	#1(4) – configuration #1 with 4 pico nodes 
	Same as Case2-1
	Same as Case2-2
	Same as Case2-3

	PCI configuration
	Macro Cell: Planned PCIs /Pico cells: Random
	Same as Case2-1
	Same as Case 2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	ISD(m)
	500
	500
	500
	1732
	1732
	1732

	CRS antenna ports
	2 CRS antenna ports

	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	ABS type
	Non-MBSFN non ABS


	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	ABS configuration
	All macro cells use non-ABS
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	Antenna gains & configuration
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24/30dBm
	Same as Case 1-1
	Same as Case 1-1
	Same as Case 1-1
	Same as Case 1-1
	Same as Case 1-1


Annex B
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Figure B-1 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case1-1
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Figure B-2 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case1-2
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Figure B-3 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case1-3
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Figure B-4 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case1-4
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Figure B-5 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case1-5
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Figure B-6 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case1-6
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Figure B-7 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case2-1
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Figure B-8 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case2-2
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Figure B-9 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case2-3
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Figure B-10 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case2-4
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Figure B-11 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case2-5
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Figure B-12 Distribution of Pcell SNR, 1st strongest INR and 2nd strongest INR  for Case2-6
Annex C

TableC-1: Macro-pico deployment simulation assumptions
	Parameter
	Setting

	Deployment scenario
	Reuse Rel-10 deployment scenarios:

· #4b(4) – configuration #4b with N=2 and N=4 pico nodes per macro area,

· #1(4) – configuration #1 with 4 pico nodes per macro area

	PCI assignment
	Macro cells: 

· Planned PCIs with 3-reuse per macro site (baseline)

Pico cells: 

· Random PCIs for pico cells (baseline)



	ISD
	· 500 m

· 1732 m

	Cell selection offset
	9 dB

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24 dBm and 30 dBm

	Subframe alignment
	SFN-aligned

	Frequency / bandwidth
	2GHz, 10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ETU, 3 km/h

	Number of CRS antenna ports
	· 2 CRS antenna ports

	Antenna gains & configuration
	Macro: three-cell, 14 dBi incl. connector loss, 3D pattern (see Table 3)

Pico: omni, 5 dBi incl. connector loss

UE: omni, 0 dBi

	Es/Iot calculation
	per RE, before interference mitigation

	Traffic model
	Full buffer, full load

	Load
	In non-ABS: full load

In ABS: signal/channel-dependent and RE-dependent (e.g., full load on PSS/SSS and no CRS-CRS interference in two neighbour cells with non-colliding CRS)

	ABS configuration
	ABS pattern is the same in all cells using ABS.

Zero-power ABS in macro cells with 1/8 blanking rate, i.e. [10000000] (for RLM/RRM).

ABS type:

· Non-MBSFN ABS,

ABS configuration in macro cells:

· All macro cells use ABS (baseline)



	Path loss
	· Baseline: Model 1 [1]

Macro to UE: L= 128.1+37.6log10(R)

Pico to UE: 
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· Model 2 

	Shadow fading
	Lognormal, std. deviation=10 dB, 

shadowing correlation between cells=0.5

	Penetration loss
	20 dB

	Minimum distance between pico node and macro nodes
	>=75m

	Minimum distance between UE and macro node
	>= 35m

	Minimum distance between UE and pico node
	> 10m 


	Minimum distance among pico nodes
	40 m

	UE distribution
	Uniform (macro UEs), 

Clustered (pico UEs) with  Photspot=2/3


Table C-2: Macro cell antenna model [1]

	Antenna pattern (horizontal)
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	Antenna pattern (vertical)
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The parameter 
[image: image32.wmf]etilt

q

is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
[image: image33.wmf]etilt
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= 15 degrees for 3GPP case 1 and 
[image: image34.wmf]etilt
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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Clustered UE placement for pico cells: 

-
Fix the total number of users, Nusers, dropped within each macro geographical area.

-
Randomly and uniformly drop the configured number of pico nodes, N, within each macro geographical area (the same number N for every macro geographical area).

-
Randomly and uniformly drop Nusers_lpn users within a 40 m radius of each pico node, where 
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 with Photspot, where Photspot is the fraction of all hotspot users over the total number of users in the network.

-
Randomly and uniformly drop the remaining users, Nusers - Nusers_lpn*N, to the entire macro geographical area of the given macro cell (including the pico node user dropping area).
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