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МОНГОЛ УЛСЫН ШИНЖЛЭХ УХААН 

ТЕХНОЛОГИЙН ИХ СУРГУУЛЬ

МЭДЭЭЛЭЛ, ХОЛБООНЫ ТЕХНОЛОГИЙН СУРГУУЛЬ



Агуулга

• 5G технологийн сертификатын сургалт (5G Technology 
Training Courses)

• 3G ба 4G технологийн сертификатын сургалт (3G ба 4G 
Technology Training Courses)

• 5G чиглэлээр хийгдэж байгаа судалгааны чиглэлүүд

• 5G чиглэлээр хийгдсэн судалгааны ажлууд

• 5G чиглэлээр хийх цаашдын судалгааны чиглэл

• Туршилт, судалгааны материаллаг бааз



I. 5G Technology Training Courses

Сэдэв

1. 5G Engineering 2. 5G Cell Planning (On-
Demand)

3. 5G Service Based Architecture 
and Core Network (On-Demand)

4. 5G Engineering 
Overview (On-
Demand)

5. 5G Air Interface (On-
Demand)

6. 5G Technologies, Services and 
Markets (On-Demand)

7. Multi-Access Edge 
Computing (MEC)

8. 5G Radio Access Network 
(On-Demand)

9. 5G Architecture and Protocols 
Overview (On-Demand)

10. 5G Architecture 
and Protocols (On-
Demand)

11. 5G Network Slicing 12. 5G Infrastructure and 
Operation



1. 5G engineering

• 5G introduction, key features and standardization

• Use cases and performance objectives

• Principles of the air interface: radio spectrum, OFDMA and multiple antennas

• Air interface protocol stack

• Architecture of the air interface physical layer

• Procedures for data transmission and reception on the 5G air interface

• Radio access network architecture and protocols

• Non-standalone and standalone deployment options

• Core network architecture and protocols

• Network function virtualization and network slicing

• Interworking and compatibility between 5G, LTE and Wi-Fi

• PDU connectivity, Quality of Service and service provision

• Signaling procedures in the 5G network



2. 5G Cell Planning 
(On-Demand)
• Fundamentals of the 5G Air 

Interface

• Link Budget Estimation

• Coverage Estimation

• Capacity Estimation

• RSRP, RSRQ and SINR

• Parameter Setting

• 5G Introduction and Deployment 
Options

• The 5G Core Network Functions

• 5G Core Supporting Protocols and 
Technologies

• The Service Based Interface (SBI) and 
Service APIs Explained

• Procedures
Deployment options

• SBI Security

3. 5G Service Based Architecture 
and Core Network (On-Demand)



4. 5G Engineering Overview (On-Demand)

• 5G introduction and key features

• Standardization and timelines for 3GPP and the ITU

• Use cases and performance objectives

• Radio spectrum and millimeter wave communications

• Principles of radio transmission and reception in 5G

• Radio access network architecture

• Non standalone and standalone deployment options

• Core network architecture

• Network function virtualization and network slicing

• Interworking and compatibility between 5G, LTE and Wi-Fi



5. 5G Air Interface 
(On-Demand)

• 5G introduction, use cases and standardization

• Radio spectrum and millimeter wave communications

• Principles and implementation of multiple antennas in 5G

• Architecture of the air interface physical layer

• Details and implementation of the 5G physical, transport and logical 
channels

• Air interface procedures for synchronization, scheduling, data 
transmission, feedback and random access

• Dual connectivity architecture and protocol stacks



6. 5G Technologies, Services 
and Markets (On-Demand)

• Introduction to 5G

• Market drivers for 5G

• Use cases for 5G

• Performance objectives and spectrum requirements

• Concepts and key features of 5G

• Architecture of the core and radio access networks of 5G
Voice services in 5G

• Key industry and market players

• Standardization and timelines for 3GPP and the ITU

• 5G, LTE and Wi-Fi – a holistic approach



7. Multi-Access Edge 
Computing (MEC)

• Introduction

• Enabling Technologies (Cloud and 
NFV)

• Enabling Technologies (4G/5G)

• MEC Architecture

• Use Cases

• MEC standards and APIs

• Annex A Detailed Use Case Study

8. 5G Radio Access Network 
(On-Demand)

• Introduction to 5G

• 5G RAN

• NG Interface Messages and Procedures

• Xn Interface Messages and Procedures

• E1 Interface Messages and Procedures

• F1 Interface Messages and Procedures

• Multi-RAT Dual Cennectivity



9. 5G Architecture and Protocols 
Overview (On-Demand)

• 5G introduction, use cases and standardization

• Radio access network architecture and deployment options

• Network architectures for dual connectivity

• Architecture of the 5G core network

• Network Function virtualization, slicing and orchestration

• Interworking and compatibility between 5G, LTE and Wi-Fi

• PDU connectivity, Quality of Service and service provision

• Control plane and user plane protocols in the 5G network

• Implementation of network function services using HTTP/2

• Signaling procedures for registration, security and session management

• Network operation in Idle, Inactive and Connected modes



10. 5G Architecture and 
Protocols (On-Demand)

• 5G introduction, key features and standardization

• Use cases and performance objectives

• Radio access network architecture and protocols

• Non standalone and standalone deployment options

• Core network architecture and protocols

• Network function virtualization and network slicing

• Interworking and compatibility between 5G, LTE and Wi-Fi

• PDU connectivity, Quality of Service and service provision

• Signaling procedures in the 5G network



11. 5G Network Slicing 

• Introduction to 5G, Use 
Cases and Connectivity

• 5G Slicing

• Slice Development and 
Deployment

12. 5G Infrastructure and 
Operation

• Introduction to 5G
• Principles of the 5G New Radio
• 5G Air Interface
• Radio Access Network 

Architecture
• Core Network Architecture
• Data Transport
• 5G Protocols
• 5G Procedures
• Releases 16 and 17



II. 3G and 4G training courses

• System, application, technology, channel

• Spread Spectrum Technology CDMA and WCDMA

• MIMO Space Time Coded Wireless Systems

• OFDM

1. Хөдөлгөөнт холбооны 3G, 4G суурь технологи



2. 3G Хөдөлгөөнт холбоо
• Introduction to 3G technology

• Radio access and core network overview.

• WCDMA basics

• UMTS codes and spreading, channels and mapping of
channels, protocols and security, packet scheduling,
architecture, etc.

• IP multimedia subsystem

• Call setup and tear down procedures.

• 3G radio link concepts

• Concepts of HSDPA and HSUPA

3. 4G LTE
• LTE Overview

• LTE Basic Parameters

• LTE Roaming Architecture

• LTE Numbering and Addressing

• LTE Radio Protocol Architecture

• LTE Protocol Stack Layers

• LTE Layers Data Flow

• LTE Communication Channels

• LTE OFDM Technology



• “Resource Allocation Optimization for D2D Communications on 5G Cellular Networks”
– БНХАУ-ын Нанжины их сургуулийн Хохай сургуулийн докторант Ө.Буянхишиг

• “Spectrum sharing between 5G and Wi-Fi using Deep Reinforcement Learning (DRL)” –
Японы Токушима их сургуулийн докторант Р.Баярмаа

• “Dynamic Spectrum sharing between 4G and 5G networks” - ШУТИС-ийн МХТС-ийн 
докторант Ч.Оюу 

• “Study on the broadband design of circularly polarized microstrip patch antenna with 
diamond-shaped artificial ground structure” - P.Uuganbayar, Department of Computer 
Science and Electrical Engineering, Graduate School of Science and Tehnology
Kumamoto University, Japan

• “Aperture-shared Multi-port Pyramidal Horn Antenna with Rectangular Dielectric 
Resonator for 5G Applications” – B.Purevtseren, Department of Computer Science and 
Electrical Engineering, Graduate School of Science and Tehnology Kumamoto University, 
Japan

• “eMBB deployment in 5G” - ШУТИС-ийн МХТС-ийн докторант Э.Эрдэнэтуяа 

III. 5G -докторын судалгааны чиглэлүүд



IV. 5G чиглэлээр хийгдсэн 
судалгааны ажлууд

• 5G Массив MIMO системийн цацраг хэлбэржүүлэгчийн судалгаа. Б.Мичидмаа, Б.Отгонбаяр

• 5G сүлжээгээр OTT үйлчилгээ нэвтрүүлэх боломжийн судалгаа. Т.Бямбасэрж, Г.Хишигжаргал

• 5G ба WIFI хамтын сүлжээний спектрийн үр ашгийг дээшлүүлэх судалгаа. Г.Энхсүрэн, 
Л.Эрдэнэбаяр

• Үүрэн холбооны 5G сүлжээний радио долгионы хуваарилалтын судалгаа. Б.Нямбаяр, 
Б.Отгонбаяр

• 5G сүлжээнд суурилсан IoT-г Мандальговь хотод хөгжүүлэх боломжийн судалгаа. А.Ичинноров, 
Л.Эрдэнэбаяр

• Монгол улсад 5G сүлжээний суурь сүлжээ байгуулах боломжийн судалгаа. Ч.Сайханбилэг, 
П.Нямсүрэн

• 5G үндсэн сүлжээг нэвтрүүлэх хувилбаруудын харьцуулалт. М.Баасанжаргал, Б.Отгонбаяр

• 5G технологийн судалгаа. Т.Өсөхболд, Г.Хишигжаргал

• 5G сүлжээний нөөц хуваарилалтын судалгаа, зарим үр дүн. Э.Отгонзаяа, Б.Отгонбаяр



V. 5G - цаашдын судалгааны чиглэл

• DSS in 5G Heterogeneous networks

• Heterogeneous Spectrum usage based 
on Geo-location

• Multi-user MIMO Communication

• Backhaul challenges in 5G Networks

• User Mobility for 5G Small-cell Network

• 5G Ultra dense Networks

• mmWave for 5G Mobile 
Communication system

• Energy efficiency gain in 5G Wireless 
system

• Radio Resource management and light 
MAC[Medium access control]

• Spectrum efficiency for 5G Networks

• Air Interface and multi-cell joint 
processing

• Wireless Cloud based applications

• 5G Coverage and spectrum implications

• 5G and Internet of things

• Antennas and propagation

• Resource allocation D2D, V2I and V2E 
connectivity



“ШУТИС-ийн МХТC-ийн чадавхыг бэхжүүлэх” төслөөр байгуулагдаж 
байгаа судалгааны лабораториуд



RF БА АНТЕННЫ ЛАБОРАТОРИ
Холбооны салбар



RF БА АНТЕННЫ ЛАБОРАТОРИ
Холбооны салбар



АХИСАН ТҮВШИНИЙ ХОЛБООНЫ ЛАБОРАТОРИ



АХИСАН ТҮВШИНИЙ ХОЛБООНЫ ЛАБОРАТОРИ



“Intelligent ICT Convergence Research and 

Development (R&D) Laboratory”

• IoT судалгааны лаборатори нь ИТДБ-ийн 1000 инженерийн төслийн

хүрээнд байгуулагдсан, ахисан түвшний (магистр, доктор) сургалт судалгаа

явуулах, мөн судлаач, багш, профессоруудад зориулсан орчин үеийн програм

хангамж, төхөөрөмжүүдээр хангагдсан. Лабораторийн орчинд дараах

чиглэлийн судалгаа, хөгжүүлэлт хийх боломжтой:

• Qualnet програм ашиглан IoT сүлжээний архитектур загварчлах, оновчлох

• IoT суурьтай ухаалаг системийн хэмжилт туршилт, хөгжүүлэлт

• Дараа үеийн хөдөлгөөнт холбооны холбооны сүлжээний загварчлал, симуляц

• Харилцаа холбооны сүлжээнд Машин сургалт, гүн сургалтын алгоритм, туршилт, 

судалгаа

• Optisystem ашиглан Оптик сүлжээний архитектур загварчлах, оновчлох 

Лабораторийн танилцуулга 

../Downloads/video-1647857556.mp4


“Intelligent ICT Convergence Research and 

Development (R&D) Laboratory”

• Qualnet програмын сангууд:

– Advanced Wireless Library

– Cellular Library

– UMTS Library

– LTE Library

– 5G Library

– Federation Interfaces Library

– Cyber Library for Exata

– TIREM Propagation Library

– Military Radios Library

– Urban Propagation Library

– Sensor Networks Library

– Underwater Communications Networks Library

– Military Radios Library

Qualnet симуляцийн програм

• SCALABLE 5G Library нь 3GPP Release 15 дээр суурилсан. 5G
загваруудын судалгааны орчны боломжууд:

• Two deployment options: Option 3 (Non-standalone mode) and Option 2 
(Standalone mode)

• Two execution modes: High fidelity and high performance

• 5G Core entities like Mobility Management Function (AMF), Session 
Management function (SMF) г.м

• 5G RAN entities like 5G NodeB г.м

• OFDMA/SC-FDMA PHY

• FDD and TDD modes

• FR1 and FR2 frequency band

• Hybrid Automatic Repeat Request (HARQ)

• Carrier Aggregation of up to 16 carriers in DL and UL

• Multiple Input Multiple Output (MIMO)

• Millimeter Wave (MMW) propagation

• Handover



Flexible optic network



АНХААРАЛ ТАВЬСАНД БАЯРЛАЛАА


