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1 Introduction

In this contribution we show some initial simulation results which should help to set realistic KPI values for the  “TRP spectral efficiency” KPI and the “User spectrum efficiency at 5%” KPI. 
Note that these simulation results should be used carefully, since they are e.g. not based on any formally agreed channel model and may not be aligned to the deployment scenarios that 3GPP will agree.

2 Dense Urban
The first simulation concerns a dense urban hetnet deployment scenario, with Macro eNB’s operating at 2 GHz, and Micro eNB’s operating at 28GHz. Two cases were simulated: 

Case 1: In each macro TRP, three micro TRP’s are dropped randomly

Case 2: In each micro TRP, three micro TRP’s are dropped together at one site
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Figure 1: Simulated dense urban micro TRP configurations

The detailed simulation parameters can be found in Annex A. Obtained SE results for different eNB TRP antenna configurations are shown in table 1:
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Table 1: Dense urban simulation results
If we compare these results to the IMT-A DL micro cellular requirements (2.6bps/Hz for cell spectral efficiency, 0.075bps/Hz for Spectrum Efficiency of 5% users), it might be possible to require a 3 * increase for both KPI’s, with the Spectrum Efficiency of 5% users more difficult to meet.
3 Rural

The second simulation concerns a rural deployment scenario with Macro eNB’s operating at 700Mhz. The detailed simulation parameters can be found in Annex B.

Figures 2 and 3 compare the obtained Spectral Efficiency results for different eNB TRP antenna configurations to a potential 3* IMT-A SE KPI value
.
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   Figure 2: DL Rural TRP Spectrum Efficiency IMT-A <-> ”IMT-2020”
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   Figure 3: DL Rural User spectrum efficiency at 5% IMT-A <-> ”IMT-2020”
As can be seen, again it seems possible to accept a 3 * IMT-A SE requirement, although again this will be more challenging to meet for the Spectrum Efficiency of 5% users KPI.  

4 Conclusion

Based on these initial results, requiring a TRP spectral efficiency and User Spectrum efficiency of 3 * IMT-A might be possible for DL for the simulated carrier frequencies. Additional work will be required to confirm this in more detail and for other deployment scenarios. 
Annex A: Simulation assumptions for Dense Urban
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Annex B: Simulation assumptions for Rural
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� IMT-A specified for rural a DL Cell Spectrum  Efficiency requirement of 1.1bps/Hz, and a User spectrum efficiency at 5% of 0.04bps/Hz.
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[image: image11.png]Evaluation Scenario Assumptions [1]

* HetNet deployment scenario: macro cells with outdoor small cells (option-C)

3 sectors/site,

Layout ) 1 or 3 within a macro sector
ISD 200m -
Carrier Frequency 2 GHz 28 GHz
Channel Model 3D SCM channel” 3D SCM channel”
02| Penetration Loss 20dB 30dB
Tx Power 41dBm/10MHz 34dBm/200MHz/TRP™"
Traffic Model Full buffer
Indoor UE Ratio 80%
UE Speed 3km/h
Cell Selection SINR based

*all Indoor UEs are located at the 1° floor for the convenience of evaluation

** Transmission Radio Point
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Scheduling Policy PF PF
MIMO MU-MIMO MU-MIMO
(1 Stream per UE) (1 Stream per UE)
HARQ ON ON
System Overhead 30% 30%
Shangel Stateslir;f:rmatlon IoiEs Ideal with 1 TTI delay Ideal with 1 TTI delay

10 UEs are associated in Small cell 10 UEs are randomly dropped in Macro cell

10 UEs are associated in Macro cell 10 UEs are randomly dropped per Small cell TRP

- Total 20 UEs in macro cell area = Total 40 UEs in macro cell area

(Case 1) (Case 2)

1 TRP per small cell with 1 boresight 3TRPs per small cell
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Antenna pattern 3D, referring to TR36.819 3D, referring to TR36.819
BS antenna height 25m 10m
UE antenna height 1.5m
Antenna element gain 5dBi 5dBi

= BS Antenna Configuration
* Planar array: (x) Horizontal elements and (y) Vertical elements

* Horizontal element spacing is 0.5 lambda and # horizontal elements (x) is 2/4/8/16 > Digital BF

« Vertical element spacing is 0.5 lambda and # vertical elements (y) is 4 = Fixed single analog beam

)

= UE Antenna Configuration

* Rx beamforming is assumed for 28 GHz small cell (BF gain : 7 dBi)

4 element

* OMNI to macro cell
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* BS Antenna Pattern Configuration
— Planar Array: (x) Horizontal element sand (y) Vertical Elements

— Horizontal Element Spacing is 0.5 lambda and different number of Horizontal Element > ZF BF Weight

— Vertical Element Spacing is 0.5 lambda and 4 vertical Elements - fixed single analog BF Weight _“

BS Antenna pattern 3D, referring to TR36.819

()

BS Antenna Tilting 6 degree

BS Antenna Height 35m

4 element

BS Antenna Gain 8dBi

I I I I I I UE antenna Height 1.5m
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HHT Iy

UE Antenna Gain 0dBi (OMNI)
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