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POWDER in brief
● End-to-end software-defined
● Flexible research infrastructure
● Sophisticated experimental 

workflow
● BYOD/BYOS capability
● Software and hardware 

“building blocks”
○ mMIMO (SDR based)
○ SDR (rooftops, human 

height, buses)
○ Compute clusters
○ 4G/5G open source 

stacks (OAI, srsRAN)
○ O-RAN, ONAP, 

OpenStack, Kubernetes
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Experimental process
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Software building blocks

Using POWDER profile mechanism:

● Parameterized “recipe” specifying software, 
hardware, configuration etc.

○ Complex stacks, many parameters, flexible
● Instantiate automatically
● Typical workflow:

○ Start with “base” profile
○ Extend/modify as needed 
○ Capture modifications for future

● API for experiment automation

Available profiles:

● Kubernetes 
● OpenStack
● ONAP
● O-RAN: OSC/ONF RICs 
● (many RAN/Core/RF/SDR profiles)

https://www.powderwireless.net/show/emulab-ops/k8s
https://www.powderwireless.net/show/emulab-ops/OpenStack
https://www.powderwireless.net/show/PowderProfiles/ONAP
https://www.powderwireless.net/show/PowderProfiles/O-RAN


POWDER O-RAN Profile



POWDER O-RAN Experiment



O-RAN controlled RAN slicing

● End-to-end O-RAN stack to perform resource 
management in a sliced RAN environment

● Approach:
○ Slices share same spectrum
○ UEs dynamically assigned to a slice 
○ Slice resources (RBs) dynamically adjusted

● Implementation:
○ OSC RIC source base + srsRAN
○ O-RAN E2 agent, RAN slicing/scheduling 

implemented in srsRAN eNodeB (i)
○ O-RAN E2 service model to expose 

functionality to RIC (ii)
○ Custom xApp to control (iii)

(i)

(ii)

(iii)
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POWDER O-RAN pointers
● Demo videos in O-RAN Virtual Exhibition gallery:

○ https://www.virtualexhibition.o-ran.org/classic/generation/2020/category/open-ran-demonstrations/sub/open-interface/127
● WiNTECH ‘21 Paper:

○ http://www.flux.utah.edu/paper/oran-slicing
● E2 agents for srsLTE, OAI

○ https://gitlab.flux.utah.edu/powderrenewpublic/srslte-ric (e2sm-kpm, custom service models)
○ https://gitlab.flux.utah.edu/powderrenewpublic/oai-ric (no e2sm support)

● Custom RAN Slicing E2 service model
○ https://gitlab.flux.utah.edu/powderrenewpublic/nexran/-/blob/master/lib/e2sm/messages/e2sm-nexran-v01.00.asn1

● xApp with custom and KPM service models, closed-loop policy-driven slice control, RESTful NBI admin 
interface

○ https://gitlab.flux.utah.edu/powderrenewpublic/nexran
● POWDER profile with demo instructions (including OSC Cherry/Dawn, ONF SDRAN):

○ https://www.powderwireless.net/show/PowderProfiles/O-RAN
○ https://gitlab.flux.utah.edu/powder-profiles/oran

● Forked e2, dep repos; minor changes:
○ https://gitlab.flux.utah.edu/powderrenewpublic/dep
○ https://gitlab.flux.utah.edu/powderrenewpublic/e2
○ https://gitlab.flux.utah.edu/powderrenewpublic/xapp-frame-cpp

https://www.virtualexhibition.o-ran.org/classic/generation/2020/category/open-ran-demonstrations/sub/open-interface/127
http://www.flux.utah.edu/paper/oran-slicing
https://gitlab.flux.utah.edu/powderrenewpublic/srslte-ric
https://gitlab.flux.utah.edu/powderrenewpublic/oai-ric
https://gitlab.flux.utah.edu/powderrenewpublic/nexran/-/blob/master/lib/e2sm/messages/e2sm-nexran-v01.00.asn1
https://gitlab.flux.utah.edu/powderrenewpublic/nexran
https://www.powderwireless.net/show/PowderProfiles/O-RAN
https://gitlab.flux.utah.edu/powder-profiles/oran
https://gitlab.flux.utah.edu/powderrenewpublic/dep
https://gitlab.flux.utah.edu/powderrenewpublic/e2
https://gitlab.flux.utah.edu/powderrenewpublic/xapp-frame-cpp


Thank you!

Thanks to the OSC RIC and RICAPP teams,
and the srsRAN team


