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Inter-Cell Interference Coordination (ICIC) Recap
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The goal of Inter-Cell Interference Coordination (ICIC) is to ensure there is no interference in overlapping areas between cells
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Heterogeneous Network (HetNet) Recap
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HetNet with Macrocell and Small Cells




HetNet with Macrocell and Small Cells
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Carrier Aggregation CA
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Almost Blank Subframe (ABS)

* Aggressor cell silences for some time
* To provide protected resources to victim cell
 Still PSS, SSS, PRS, CSI-RI, SIB1, Paging transmitted for backward compatibility, so called it
“Almost”
* Victim cell makes use of the silence time
* For eNB of victim cell to schedule UEs in victim cell
 For UE in victim cell to check its’ serving cell radio condition
 For UE in victim cell to measure it’s serving cell
* For UE in another cell to measure victim cell

Aggressor Cell
TX power
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subframe | | | | | | | | |
ABS ABS ABS ABS




X2-AP Load Indication

121 LOAD INFORMATION

Thiz message is zent by an eMNE to neighbounng eNEs to transferload and interference co-ordination mfonmation.

Darection: eMNB] — elNB2.

+
CCC ))) IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9213 YES ignare
Cell Information M YES ignare
=Cell Information tem 1. EACH ignore
=maxCellineiNg=
==CelllD M ECGI Id of the - -
9214 source cell
. ==LIL Inteference [o] 9217 - -
X2-AP: Load Information Overioad ndication
==UL High Q.. - -
> Interference =<maxCellineNE=
Information
===Target Cell D M ECGI Id of the cell - -
9214 forwhichthe
HIl is meant
===LIL High M 9218 - -
Interference Indication
==Relative Marrowband | O 9219 - -
Tx Power (RNTF)
l ==AB5 Information [s] 9.2.54 YES ignore ]
==|nvoke Indication [#] 9.2 55 YES ignore
Range bound Explanation

maxCellineMB Maximum no. cells that can be served by an eMB. Value is 256.




Non-CA based Enhanced ICIC (elCIC)
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Source: eXplanoTech 0 1 0 1 1 0O 0 O 1 0]




CA based Enhanced ICIC (elCIC)

UE #A

Control signal on F,
Data signal on both

UE#A and UE#B are Cross-Carrier Scheduled (CCS)

UE #B
§ ’\ PDSCH
a

PDSCH

Control signal on F,
Data signal on both

Source: eXplanoTech
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Non-CA based Further enhanced ICIC (FelCIC)

e At the transmitter side in DL
 Combination of ABS + power reduction (RP-ABS)

e At the receiver side in DL

e Use of advanced UE receiver (cancellation/discard of known
signals such as CRS...)

Ze mpmv&rABS Reduca:lpcrwa ABS

1M R

Subframe

Source: Frank Rayal, See Reference [2]
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References and Further Reading

Netmanias: Interference Coordination in LTE/LTE-A (2): elCIC (enhanced
ICIC) (Iink)

Frank Rayal: Further Enhanced ICIC (FelCIC) by Faris Alfarhan (link)

All about Wired and Wireless Technology: ICIC and elCIC by Adnan Basir
(link)

From 4G to 5G: Self-organized Network Management meets Machine
Learning by Jessica Moysen and Lorenza Giupponi (/ink)

3G4G: Self-Organizing Networks / Self-Optimizing Networks (/ink)
The 3G4G Blog: SON (!ink)



https://www.netmanias.com/en/post/blog/6551/lte-lte-a-eicic/interference-coordination-in-lte-lte-a-2-eicic-enhanced-icic
https://frankrayal.com/2014/05/07/further-enhanced-icic-feicic/
http://www.simpletechpost.com/2012/06/icic-and-eicic.html
https://arxiv.org/pdf/1707.09300.pdf
https://www.3g4g.co.uk/SON/
https://blog.3g4g.co.uk/search/label/SON

Thank You

To learn more, visit:

3G4G Website — https://www.3g4g.co.uk/

3G4G Blog — https://blog.3g4g.co.uk/

Telecoms Infrastructure Blog — https://www.telecomsinfrastructure.com/
Operator Watch Blog — https://www.operatorwatch.com/

Connectivity Technology Blog — https://www.connectivity.technology/
Free 5G Training — https://www.free5gtraining.com/

Free 6G Training — https://www.freebgtraining.com/

Follow us on Twitter: https://twitter.com/3g4gUK

Follow us on Facebook: https://www.facebook.com/3g4gUK/
Follow us on LinkedIn: https://www.linkedin.com/company/3g4g
Follow us on SlideShare: https://www.slideshare.net/3G4GLtd
Follow us on YouTube: https://www.youtube.com/3G4G5G

©3G4G




