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Real time System Performance of RAN & cirrus360
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meet timing, KPls, power goals

TEST, TEST, TEST!
O-RAN HARDWARE (DU, CU, RU)

Impacts energy efficiency AND performance

=>» Requires automation, to direct testing towards specific HW/SW implementation &
target deployment. But, not addressed by current open RAN testing strategies
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Why is Real Time System Testing Hard? Q) cirrus360
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A Declarative Digital Twin, powered by a RAN

Domain Specific Language

Cirrus360

Operator or enterprise Wh ICh tests
Deployment .
Constraints: use case, are llke'V to
traffic models in YAML / cause the
DSL™ RAN syste.m to
fail?

GabrielForTest™
Model (twin) +
Analysis

of 5G Metadata
protocol (runtime,

flows memory) 4

description || Functions OI
.

-

HW Model YAML/XML

Other Tools for Analysis
Al/ML based tooling

DECLARATIVE DIGITAL TWIN OF THE DU AS DEPLOYED

Can be Partially Specified: Leverage available data
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Domain Specific Language (RDSL™):

At the heart of the Declarative Digital Twin Q cirrus360
SIL  Simpler and formalized specification

* Automation of testing / digital twins

* ALSO:

(.rdsl, Augmented with .yaml, .xml)

* Automation of multi-vendor RAN

Separate hardware and implementation BRI : .
Integration

independent description enable

* Enable RIC apps by automating

Declarative, Intent based = adding new addition of KPls

requirements does not break the “twin”
* Integrates smoothly with higher-

No vendor IP exposure | :
evel automation and control

Extensible, to meet future needs
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A Declarative Digital Twin Approach to Testing Q cirrusiio
Multi-vendor Open RAN Solutions BAEES

MODEL REFINEMENT

Deployment Constraints:

use case, traffic models
RDSL™ RAN DEPLOYMENT &

description || Function IMPLEMENTATION
Metadata GabrielForTest™ SPECIFIC TEST

RAN 5G RAN
Controller Functions

L Model (twin) + STRATEGY
Analysis
RAN DU HW HW Model
TEST
INSIGHTS
w.rt. SW/HW
IMPLEMENTATION
O-RAN DISTRIBUTED UNIT DECLARATIVE DIGITAL TWIN OF THE DU AS DEPLOYED
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How Cirrus360’s Declarative Digital Twin works C, »
with industry standard testing solutions e

< HW under test evaluation and INSIGHTS \

Model level evaluation and INSIGHTS

Deployment
requirements,

.. Focus scope
Existing test cases Recommended and add to test
Test Cases
cases
Digital
Model of HW Twin
under test baseo! Open RAN DU
analysis Under Test
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Example input to the Declarative Digital Twin: How to ©C, 260
test for Cache Sensitivity of DU running on COTS HW e

6 Vs Multi-instantiation of UE specific es L¢ S
v<pattern name="big delay.c ©0.L3 0.DDR 0.L3 0">

srsChestProc_perUE (Ant_flow{i <defining_memory>L3_0</defining_memory>

: <observing memory=L3 @</observing memory=>

v<exclusive define with>
<member>big_delay.c_0.L3_0.DDR_0.L3 0</member>
<member>big_delay.c_0.L3_0.DDR_0.accL3_0</member>
<member>pipeline.c_0.L3_0</member>
<member>L2tolL2.c_0.L3 0.accL3_0</member>

</exclusive _define with>
» <shares L2 II with>

</shares_L2_II with>
»<shares L2 I0 with>

</shares_L2_I0 with>
» <shares L2 0I with>

</shares_L2 0I with>

v<shares L2 00 with>
<member>big_delay.c_0.L3_0.DDR_0.L3_0</member>
<member>big_delay.c_0.L3_0.DDR_0.accL3_0</member>
<member>L2tolL2.c_0.L3 0.accL3_0</member>
<member>big_delay.c_1.L3_0.DDR_0.L3_0</member>
<member>big_delay.c_1.L3_0.DDR_0.accL3 0</member>
<member>L2toL2.c_1.L3_0.accL3_0</member>
<member>big_delay.c_2.L3_0.DDR _0.L3_0</member>
<member>big_delay.c_2.L3 0.DDR_0.accL3 0</member>
<member>L2tolL2.c_2.L3 0.accL3_0</member>
<member>big_delay.c_3.L3_0.DDR_0.L3_0</member>

e o . <member>big delay.c_3.L3 _0.DDR_0.accL3 0</member=>

. <member>L2toL2.c_3.L3_0.accL3_0</member>

d: timing ion </shares_L2_00 with>

- <shares_L3 II with/>
<shares_L3 I0 with/>
<shares_L3 0I with/>

3 System'CQﬂst ra i nts: R 22?-2;5:?\/22 with/>
e g Tlmlng 70 B < 580 ':/:;)ac.tatnel%t;serve:~

2. Hardware Resources description:
2GHz Intel Icelake Xeon Gold 6338
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Cache Sensitivity of DU running on COTS HW: A\ .
Testing recommendations from Digital Twin Ocirrussto

- Strategy Latency (clock cycles) Result from GabrielForTest™

No added constraints relatedto 207,800 Test can successfully complete on a
cache hardware slice of 4 cores well within
available slot time

Cache eviction occurs for a set of 239,400 (15% increase) Small impact, robust to this cache effect
small buffers (all < 10KB)

Large shared buffer (DL Config) 420,000 (102% increase)  Big impact! Requires this test scenario to

eviction be reproduced on actual DU. May be a
candidate for code change to avoid this
situation in the field

Large data buffer cache eviction 464,600 (124% increase) Some additional impact, Digital Twin can
explain why!

1able 1: Results for different pattern management (cache sensitivity)
constraints: Impact on Latency
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COI‘IClUSiOI’IS ©Cirrus360

» System Performance testing is hard! Takes expertise, R&D time, and effort but
essential for multivendor ORAN to be competitive

* RDSL™ driven DECLARATIVE DIGITAL TWIN can accelerate system testing:
* Large repository of FACTS or CONSTRAINTS about the deployed ORAN component(s)
* That AUTOMATION can analyze for HW-SW implementation related corner cases

* Enables directed system testing to accelerate testing time and investment for ORAN

Contact: Chaitali Sengupta, chaitali@cirrus3sixty.com , +1 214 733 2803
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