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SKT’s 5G MEC Overview
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EdgeStack Architecture
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MEC Orchestrator MEC Biz Console
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Current Challenges in Telco
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• Legacy Applications
- Applications cannot or extremely difficult to be containerized

• No source code
• Requires entirely re-architectured

• Relies on vendor proprietary operating system (e.g., solaris, UNIX, etc.)

- Non-replaceable legacy applications

• Virtual Networking Functions (VNF) are still there
- Longer cycle of transition from VNF to CNF

- Container Networking Functions (CNF) itself is still evolving to meet Telco’s requirements

- The majority of network functions in LTE are still based on VNF
- LTE and NSA-5G will co-exist for long time
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• No Single Hosting Platform for VNF and CNF
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• Requirements in MEC Platform
- Requires both VNFs and CNFs hosting capabilities
- Requires to host third party applications (VM/container)

• Limitations
• No native support for VM hosting with Kubernetes
• To meet above two requirements need two different platforms

• OpenStack based
• Kubernetes based

• Adoption of two different platforms increases CAPEX and OPEX
• OpenStack platform

• Too complex to manage
• Deploying the entire stack is a nightmare
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KubeVirt Overview



14

• Brief Summary
- CNCF Sandbox project (https://kubevirt.io/)
- Aims to run both VM and POD (container) on a single Kubernetes platform
- Helps in marrying VM and container world
- Use similar mechanism to manage VM like POD
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• KubeVirt Components
- virt-api-server, virt-controller, virt-handler, virt-launcher, libvirtd
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KubeVirt Volumes
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• Containerized Data Importer (CDI)
- Provides DataVolume resource that encapsulates both PVC 

and VM image imports in a single object
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Direct-attached Storage 
& 

Replication supported CAS
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• MEC Infrastructure Environment Features

- Limited resources & costs

- Needs support for ultra-low latency & high-performance service

• MEC Requirements

- High availability & stable shared storage pool in resource-constrained MEC

- Storage function suitable for MEC with limited storage capacity

- High-performance storage service to meet ultra-low latency MEC App.
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• MEC Infrastructure Environment Features

- Limited resources & costs

- Needs support for ultra-low latency & high-performance service

• MEC Requirements
- High availability & stable shared storage pool in resource-constrained MEC 

à Hyper-converged Distributed Storage
- Storage function suitable for MEC with limited storage capacity 

à Tiering based Resource Optimization

- High-performance storage service to meet ultra-low latency MEC App. 
à DPU / NVMe(of) based HW accelerated Edge Storage
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• Local Persistent Volume
- Volume topology aware pod scheduling (vs. HostPath)
- Cons: Dynamic provisioning not supported

• OpenEBS LocalPV
- Local Persistent Volume + Dynamic provisioning
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Pod Pod

/mnt/disk/ssd1

HostPath

/mnt/disk/ssd1

Node1 Node2

Pod

/mnt/disk/ssd1

LocalPV
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§ cStor: iSCSI & ZFS based replication supported CAS  

§ Jiva: iSCSI & Longhorn (SUSE) based replication supported CAS 

§ Mayastor: Low latency workloads for converged and segregated storage by leveraging NVMe / 
NVMe over Fabrics (NVMe-oF / SPDK) 
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§ If using DV, POD doesn't properly support "POD Affinity"

§ LocalPV + PV
- Volume binding mode: “WaitForFirstConsumer”
- Once App POD affinity is determined, OpenEBS provisioner receives the affinity and sets PV node affinity with it (1)

§ LocalPV + DV
- Volume binding mode: like “Immediate”
- DV is created, mounted on the CDI Importer and VM Image is downloaded
- DV node affinity is set as CDI Importer’s POD affinity (1)

- If App POD affinity and DV affinity are different, DV will not mount on App POD (2)

App Pod LocalPV + PV
Node
Affinity

Pod
Affinity

App Pod LocalPV + DV
Node
Affinity

Pod
Affinity

Importer Pod
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§ If using DV, POD doesn't properly support "POD Affinity"

§ Solution
- To select specific node(s), create SC by specifying target node in “allowedTopologies"
- DV selects targeted SC
- Do not select POD affinity for App Pod, select the prepared dv

App Pod LocalPV + DV Importer Pod
SC

Node
Affinity
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Distributed Scale-out Storage & HA
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§Open Source cloud-native storage orchestrator

§Run Ceph on top of kubernetes and manage via kubernetes
- A simple container that has all that is needed to bootstrap and monitor the storage cluster
- The operator starts and monitors Ceph daemon pods, such as MONs, OSDs, MGR, and others.
- Monitors the daemon to ensure the cluster is healthy
- Ceph MONs are started or failed over when necessary
- Other adjustments are made as the cluster grows or shrinks
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Master Worker 1 Worker 2
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§ Ceph client: KRBD vs. RBD-NBD vs. LibRBD
§ Qemu disk type: “host_device” vs. “file” vs. “network”
§ Rbd-nbd support status: Alpha
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§ Ceph client: KRBD vs. RBD-NBD vs. LibRBD
§ Qemu disk type: “host_device” vs. “file” vs. “network”
§ Rbd-nbd support status: Alpha
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§ fio --norandommap --group_reporting --rw=randwrite --direct=1 --bs=4K --iodepth=8 --numjobs=8 --name file1 --
randrepeat=0 --ramp_time=10 --ioengine=libaio --filename=/dev/vdc --runtime=120 --allow_mounted_write=1 

§ x 3 Clients
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§ Hard Shutdown case
- Network outage or more than 300 sec network delay

§ Some PODs cannot move to another node and are stuck still in “Terminating” even after 300 

seconds

Node1 Node2

Pod

CEPH

“Terminating”
Pod

“ContainerCreating”

Hard Shutdown ..
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§ Reason
- Kubernetes can complete terminating of POD only when eventually connected to shutdown node

- POD with non-shareable PVC (ReadWriteOnce)
§ If Terminating is not completed, impossible to create POD at other nodes
§ Due to PVC multi-attachment attempts

Node1 Node2

Pod

CEPH

“Terminating”
Pod

“ContainerCreating”

Kube-Controller

Hard Shutdown ..

Unable to connect to 
node1 for cleanup due to 
Hard Shutdown..
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§ Solutions
- Force remove “Terminating POD” 

§ through frequent monitoring or alarms by administrator
§ through Kubernetes ConJob automatically (Kubernetes v1.21 GA)

§ Soft Shutdown Case
- Graceful Node Shutdown (Kubernetes v1.21 Beta)
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