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Background and discussion
At RAN4#62 in Dresden, simulation assumptions for the MR BS class were agreed and documented in the Work Item TR [1]. This text proposal makes the following corrections and updates:
· Additional simulation cases with UTRA as victim are introduced. The additional simulation cases are based on the outcome of the discussions at RAN4#62 Dresden [2][3].
· The reference for the centre of the micro grid pattern is corrected in Figure 6.3.1.2-3, Figure 6.3.1.2-4 and related places.

· Figure references are corrected in Tables 6.3.2-1 and 6.3.2-1.

Proposal

It is proposed that the attached text proposals are included in the BS classes Work Item TR [1].

References

[1]
R4-121052, "BS classes Work Item TR 37.xxx v0.2.0" (Rapporteur).

[2]
R4-121053, “Ad hoc minutes: BS classes”
[3]
R4-120156, “Additional simulation assumptions for E-UTRA MR BS coexistence study” (Huawei).
TEXT PROPOSAL for TR body:

6.2
Co-existence simulation cases

Table 6.2-1: Overview of simulation cases

	Case
	Aggressor
	Victim
	Simulated link
	Network Layout
	Statistics
	Target RF requirement

	E1a
	E-UTRA 

Micro
	E-UTRA 

Micro
	Uplink
	Micro + micro 
(Figure 6.3.1.2-6)
	Throughput loss
	Reference sensitivity

	E1b-1
	E-UTRA 

Micro
	E-UTRA 

Macro
	Uplink
	Micro + 
Macro (ISD = 500 m)

(Figure 6.3.1.2-3)
	Throughput loss
	Reference sensitivity

	E1b-2
	E-UTRA 

Micro
	E-UTRA 

Macro
	Uplink
	Micro + 
Macro (ISD = 1723 m)

(Figure 6.3.1.2-4)
	Throughput loss
	Reference sensitivity

	E2a
	E-UTRA 

Micro
	E-UTRA 

Micro
	Uplink
	Micro + micro 
(Figure 6.3.1.2-6)
	Interferer levels at victim BS
	In-band blocking

	E2b-1
	E-UTRA 

Macro
	E-UTRA 

Micro
	Uplink
	Micro + 
Macro (ISD = 500 m)

(Figure 6.3.1.2-3)
	Interferer levels at victim BS
	In-band blocking

	E2b-2
	E-UTRA 

Macro
	E-UTRA 

Micro
	Uplink
	Micro + 
Macro (ISD = 1723 m)

(Figure 6.3.1.2-4)
	Interferer levels at victim BS
	In-band blocking

	U1a
	E-UTRA 

Micro
	UTRA 

Micro
	Uplink
	Micro + micro (Figure 6.3.1.2-6)
	Capacity loss
	Reference sensitivity

	U1b-1
	E-UTRA 

Micro
	UTRA 

Macro
	Uplink
	Micro + Macro (ISD = 500 m) (Figure 6.3.1.2-3)
	Capacity loss
	Reference sensitivity

	U1b-2
	E-UTRA 

Micro
	UTRA 

Macro
	Uplink
	Micro + Macro (ISD = 1723 m) (Figure 6.3.1.2-4)
	Capacity loss
	Reference sensitivity





6.3
Co-existence simulation parameters

6.3.1
Network layouts

6.3.1.1
Macro network layout

The macro cell network is a tri-sector layout consisting of 57 cells with base stations located at 19 sites as shown in Figure 6.3.1.1-1. The layout is taken from TR 25.942 [5], Figure 4.4. The ISD is 500m or 1732 m.
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Figure 6.3.1.1-1: Macro cell tri-sector layout from Figure 4.4 of TR36.942 [7]

6.3.1.2

Micro network layouts

A modified version of the Manhattan grid pattern from TR 25.942 [5] (Figure 4.8) is used as a micro cell layout. The proposed modification produces a symmetrical grid pattern that can be replicated into a larger grid. An additional column with 3 new nodes has been added resulting in a 12 by 12 block grid, as shown in Figure 6.3.1.2-1.

In addition, 3 nodes on the top of the grid have been removed since they are redundant with the nodes on the bottom of the original grid when wrap-around is employed. As per the Manhattan grid definition in TR 25.942 [5], each block is 75m x 75m and each street is 15m wide. This results in the modified grid having a dimension of 1080m x 1080m.


[image: image2.emf] 

added blocks to achieve symmetry

aggressor network micro nodes 

victim network micro nodes 

victim network micro nodes for data collection


Figure 6.3.1.2-1: Micro cellular Manhattan grid pattern (modified version of the TR 25.942 [5] grid).
To ensure that at least one macro cell is covered when the micro cells are overlaid on the larger macro cell layout with ISD 1732 m, a larger Manhattan is grid used, formed by a four-fold replication of the Manhattan grid in Figure 6.3.1.2-1. This extended grid is shown below in Figure 6.3.1.2-2.
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Figure 6.3.1.2-2: Four-fold replication of modified grid pattern of Figure 6.3.1.2-1 above.

For micro-to-macro and macro-to-micro simulations, the following layouts are used for the overlaid patterns: 

-
In case of an ISD of 500 m for the macro network, the layout of Figure 6.3.1.2-3 is used, with the 12 column micro grid pattern centred over the corner between cell#3/19/20 of the macro network.

-
In case of an ISD of 1732 m for the macro network, the layout of Figure 6.3.1.2-4 is used, with the extended (four-fold) micro grid pattern centred over the corner between cell#3/19/20 of the macro network.

For these simulations, in the area that is overlapped by the Micro network’s Manhattan grid, UEs should only be dropped in the streets. In order to maintain the same Macro UE density per cell as in the area not covered by the Micro network, the following principle should be used:

1.
Macro UEs are first dropped with a uniform distribution over the whole Macro grid area, both in the part not covered by the micro network and in the part that is overlapped by the micro network.

2.
In the area overlapping with the micro network, UEs that were dropped indoor are identified. These UEs are then dropped again, uniformly over the outdoor “half-street” area surrounding the indoor block, as shown in Figure 6.3.1.2-5.
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Figure 6.3.1.2-3: Manhattan grid micro node network overlaid on a Case 1 (ISD = 500 m) macro network. The Manhattan grid is centred on the corner between cell#3/19/20 in the macro network.
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Figure 6.3.1.2-4: Four-fold replication of the Manhattan grid micro node network overlaid on a Case 3 (ISD = 1732 m) macro network. The overlaid grid is centered on corner between cell#3/19/20 of the macro network.
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Figure 6.3.1.2-5: Method of re-distributing UEs from the indoor to the street area.
For micro-to-micro simulations with overlaid patterns, the following layout is used for the overlaid patterns: 

-
The layout of Figure 6.3.1.2-6 is used, with the modified 12 column micro grid pattern overlaid on a second modified grid pattern.
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Figure 6.3.1.2-6: Modified Manhattan micro network grid overlaid on a modified Manhattan micro network grid.

6.3.2
Deployment parameters

Table 6.3.2-1: Macro cell deployment parameters

	Simulation Parameter
	Parameter value

	Grid Pattern
	Hex grid 19 sites/57 cells (Figure 6.3.1.1-1)

	Cell sectorization
	Tri-sector

	Macro cell radius
	ISDs of 500 m and 1732 m

	BS antenna pattern
	Antenna Pattern for 3-Sector Cells according to TR 36.942 [7]

	Antenna gain (including losses) 
a) Base station
b) Mobile 
	15 dBi

0 dBi UE

	MCL (Macro BS-to-UE) 
	70 dB 

	Log-normal shadow fading 
Standard deviation
Site-to-site correlation
Intra site correlation


	10 dB

0.5

1

	Number of UEs
	3 active UE drops per sector per snapshot 
(as defined in TR 36.942 [7])

	Macro UE distribution in area covered by Macro network, but not covered by Micro network
	Random and uniform distribution

	Macro UE distribution in area overlapped by Micro network
	Random and uniform distribution over the streets of the Manhattan grid according to the description in 6.3.1.2 and Figure 6.3.1.2-5.

	Collection of output statistics
	Use cell#3 in the Macro grid (See figure 6.3.1.2-3 and 6.3.1.2-4)


Table 6.3.2-2: Micro cell deployment parameters

	Simulation Parameter
	Agreed assumptions

	Grid Pattern
	Manhattan grid (modified)  (Figure 6.3.1.2-1 (12x12) or 6.3.1.2-2 (24x24))

	Cell sectorization
	Omni

	BS antenna pattern
	Omni-directional

	Antenna gain (including losses) 
a) Base station
b) Mobile 
	11 dBi

0 dBi UE

	MCL (Micro BS-to-UE) 
	53 dB 

	Log-normal shadow fading 
Standard deviation
Site-to-site correlation
Intra site correlation


	8 dB

0.5

1

	Number of UEs
	3 active UE drops per micro cell per snapshot

	UE distribution
	Random and uniform distribution over the streets of the Manhattan grid

	Collection of output statistics
	12x12 grid: Use the “center” 7 cells as identified in Figure 6.3.1.2-1.

24x24 “extended grid”: Use the “center” 7 cells in Figure 6.3.1.2-2 (centered on the mid point of the grid).


6.3.3
System parameters

Table 6.3.3-1: Simulation Assumptions for E-UTRA macro cell

	Simulation Parameter
	Parameter value

	Bandwidth
	10 MHz

	
	

	
	

	Noise figure
	5 dB 

	Maximum TX power for 

LTE macro BS

  UE
	46 dBm/10 MHz

23 dBm

	Minimum TX power LTE UE
	-40 dBm

	Power control for LTE UE
	PC1 and PC2 model from TR 36.942 [7]. 

NOTE: PL-xile for ISD1732m Macro cell may need  to be reconsidered.

	ACIR 
	Fixed -30/-43 dB, using ACIR model in clause 5.1.1.3 of TR 36.942 [7] (with X=0)


Table 6.3.3-1A: Simulation Assumptions for UTRA macro cell

	Simulation Parameter
	Parameter value

	Bandwidth
	3.84 MHz

	Noise figure
	5 dB

	UL SINR target for UTRA
	6.1 dB (for speech) in section 5.1.6.2.1 of TR 25.942 [5]

	Processing gain for UTRA
	25dB

	Maximum TX power for UTRA UE
	21 dBm

	Minimum TX power for UTRA UE
	-44 dBm

	Power control for UTRA UE
	Fast inner loop power control in section 5.1.6.2 of TR 25.942 [5]

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


Table 6.3.3-2: Simulation Assumptions for E-UTRA micro cell

	Simulation Parameter

	Parameter value

	Bandwidth
	10 MHz

	
	

	
	

	Noise figure
	5-13 dB (Minimum range to cover)

	Maximum TX power for 

  LTE Micro BS

  UE
	38 dBm/10 MHz

23 dBm

	Minimum TX power LTE UE
	-40 dBm

	Power control for LTE UE
	PC model in section 6.3.5.

	ACIR 
	Fixed -30/-43 dB, using ACIR model in clause 5.1.1.3 of TR 36.942 [7] (with X=0)

	Number of UEs
	3 active UE drops per micro cell per snapshot

	UE distribution
	Uniformly distributed in the streets of the Manhattan grid


Table 6.3.3-2A: Simulation Assumptions for UTRA micro cell

	Simulation Parameter

	Parameter value

	Bandwidth
	3.84 MHz

	Noise figure
	15 dB 

	UE distribution
	Uniformly distributed in the streets of the Manhattan grid

	UL SINR target for UTRA
	3.3 dB (for speech) in section 5.1.6.2.1 of TR 25.942 [5]

	Processing gain for UTRA
	25 dB

	Maximum TX power for UTRA UE
	21 dBm

	Minimum TX power for UTRA UE
	-44 dBm

	Power control for UTRA UE
	Fast inner loop power control in section 5.1.6.2 of TR 25.942 [5]

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


The thermal noise level at the receiver to use in the simulations is determined from the Noise figure (NF) and the receiver noise Bandwidth (B) as follows:
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It should be noted that the total thermal noise at the receiver is calculated with the actual 10 MHz channel bandwidth (9 MHz noise BW in 50 RBs) according to the equation above, while the BS reference sensitivity is based on a 25 RB wanted signal and corresponding noise bandwidth (4.5 MHz)  (refer to section 7.2.1 in TS 36.104 [3]). 
Table 6.3.3-3: Common Simulation parameters

	Simulation Parameter

	Parameter value

	Carrier frequency (for propagation model)
	2 GHz

	Data traffic model
	Full buffer traffic

	Cell selection
	Based on a simple path loss criteria (including shadowing) in the UEs own network

(each micro and/or macro network is independent, i.e. no overlay/underlay network is assumed)

	Performance evaluation
	Throughput loss criteria apply to E-UTRA to E-UTRA co-existence simulations, as derived from the truncated Shannon bound approach of TR36.942 [7].
Capacity loss criteria apply to E-UTRA to UTRA co-existence simulations: the number of users corresponding to a 6 dB noise rise over the thermal noise in the UL as defined in TR25.942 [5].

	Output statistics (Impact on BS noise floor)
	The noise floor versus throughput loss (5th percentile and average) of the victim networks; Plots for macro & micro victim BS.

	Output statistics (Interferer levels)
	Cdf of the received interference power in dBm from an aggressor (Enlarged to show 99.99% point)


6.3.4
Propagations models

6.3.4.1
Macro cell model

For UEs assigned to macro cells, the model of paragraph 4.5.2 of TR 36.942 [7] applies, assuming a carrier frequency of 2 GHz. For the micro-to-macro scenario, this model also applies for propagation between UEs assigned to a micro cell and a macro BS.

6.3.4.2
Micro cell model

For UEs assigned to micro cells, the model of TR 25.942 [5] as defined in paragraph 5.1.4.3 applies. For the macro-to-micro scenario, this model also applies for propagation between UEs assigned to a macro cell and a micro BS.
6.3.5 Power control model (PC3)

TBD.
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