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Open RAN EVOLUTION 
With the advent of Open Radio Access Network (RAN), mobile access networks are moving toward a 
virtualized, disaggregated and cloud-based architecture. Ethernet-based Packet Transport Network is 
introduced into the RAN and the transport network is segmented into fronthaul, midhaul and backhaul 
connecting Radio Units (RU), Distributed Unit (DU) and Centralized Unit (CU) towards 5G core. The 
fronthaul network between RU and DU need to deliver time sensitive radio data with strict loss and 
latency budget and become the center piece of focus to enable robust 5G transport infrastructure for 
successful 5G deployment. 

 

Fronthaul Transport Network 
ORAN Alliance has adopted 7-2x functional split between RU and DU. The radio symbols are converted 
to frequency domain IQ data and are exchanged over eCPRI between RU and DU. In turn eCPRI PDU is 
encapsulated in Ethernet (with/without VLAN) or IP/UDP. The resultant packetized stream is high 
bandwidth periodic burst in nature. The fronthaul packet network carrying eCPRI traffic is expected to be 
practically lossless. Depending upon the 5G use case, the fronthaul network is typically designed for no 
more than tens of microseconds of latency. Also, PDV is kept as minimum as possible so that it does not 
adversely affect eCPRI traffic. 

A radio frame is sent or received by antenna connected to O-RU every 10 ms. 10 radio subframes, each 
of 1 ms duration, make a radio frame. A subframe can have one or more slots depending upon the 
configured numerology. For numerology n, there would be 2n slots per subframe. So, if numerology is 0, 
there is 20 i.e., one slot in a subframe. Within a slot, there are generally 14 symbols. For each symbol, I-Q 
data is generated either by O-DU for downlink transmission or O-RU for uplink transmission. I-Q data is 
transported in eCPRI over packet switched network symbol by symbol. If I-Q data cannot be 
accommodated within a single eCPRI frame due to MTU limit in Ethernet, then they are fragmented. This 
makes eCPRI streams behave like a periodic burst. Also, 10 ms boundary of radio frame is aligned with 
GPS time at radio unit. So, O-DU needs to transmit I-Q data in ORAN FH U-plane message over eCPRI 
frame a little before the start time of the symbol, accounting for the delay in transport network and 
processing time needed by O-RU to convert I-Q data to symbol. ORAN FH C-plane messages are sent 
before U-plane messages to prepare O-RU for upcoming symbol transmission.   
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The following image describes eCPRI message transmission for downlink and its timing relationship with 
symbol start time on antenna:  

              

On the uplink side, O-DU first sends C-plane messages to prepare O-RU for upcoming radio symbol 
reception. After that when O-RU receives a radio symbol on antenna, it converts the symbol to I-Q data 
and transmits the data over eCPRI frame towards O-RU. The following image describes the C-plane and 
U-plane message exchange for uplink with respect to symbol reception time on antenna: 
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IxNetwork Test Solution for ORAN Fronthaul 
Transport Network 
IxNetwork Fronthaul Traffic emulation generates realistic RU-DU eCPRI traffic and measures key 
performance indicators such as loss, latency, and packet delay variation. It validates fronthaul transport 
network per ORAN WG9 test specification, helps to optimize latency, and benchmark transport 
performance at scale.  

 

  

 

Here is an example test configuration with O-RU and O-DU emulation on two ports. PTP G.8275.1 is 
configured as well to emulate eCPRI traffic aligning with PTP time.

 

In this example, O-DU is configured with 2 100MHz FR1 carriers with numerology set to 1 (that is, subcarrier 
spacing of 30 KHz). All 273 PRBs are used for generation of I-Q data with block floating point compression.  

 

Features 
• Supports ORAN C-plane and U-plane over eCPRI transmission. The eCPRI can be 

either over Ethernet (optionally VLAN) or over IP/UDP 
• Supports separate VLANs and priority for C-plane and U-plane when encapsulation is 

eCPRI over Ethernet/VLAN 
• Simulates ORAN C-plane and U-plane traffic with synthetic IQ payload on Ethernet link 

speed from 10GE, 25GE, all the way up to 400GE based on configured carrier 
bandwidth, numerology, I-Q data compression technique, and I-Q bit width 

• Supports measuring loss, latency, packet delay variation for C-plane traffic and U-plane 
traffic separately 

• Optionally aligns C-plane and U-plane traffic with PTP time  
• Fronthaul wizard to help pairing RU/DU and generate fronthaul traffic at scale 
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ORAN Fronthaul Wizard helps in pairing configured O-DU and O-RU, create ORAN FH U-plane and 
C-plane traffic between them. Optionally, it also helps in creating latency bins. 

 

 

The generated traffic mimics the realistic eCRPI traffic characteristic between O-RU and O-DU. DUT 
forwarding performance can be validated and KPI of loss, latency and delay variation are measured. 
The IxNetwork latency bins stats provide latency distribution per user defined bins. It helps user 
quickly understand latency across multiple RU/DU streams to validate early or late arrival of C-plane 
and U-plane traffic.  
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Specification 
 Parameters Description 

Radio Parameters Multiple configurable carriers with one of the following bandwidths – FR1 5MHz, FR1 
10MHz, FR1 15 MHz, FR1 20 MHz, FR1 25 MHz, FR1 30 MHz, FR1 40 MHz, FR1  
50 MHz, FR1 60 MHz, FR1 70 MHz, FR1 80 MHz, FR1 90 MHz, FR1 100 MHz, FR2 
50 MHz, FR2 100 MHz, FR2 200 MHz, FR2 400 MHz  
Numerology up to 4 (i.e., subcarrier spacing of 240 KHz) 
Maximum PRB count for a combination of carrier bandwidth and numerology 
Configurable slot format to simulate FDD or TDD use cases 

Transport Parameters Different VLAN and CoS bit settings for C-plane and U-plane messages if eCPRI over 
Ethernet encapsulation is used 
Configurable IP DSCP bits if eCPRI over UDP over IPv4 encapsulation is used 
Radio transport layer fragmentation 

Timing parameters Downlink C-Plane Timing advance 
Downlink U-plane Timing advance 
Uplink U-plane timing delay 
Alignment of CU-plane traffic with PTP clock (only when one of the test ports acts 
as PTP GM) 

Traffic measurement Loss, latency, delay variation, throughput, out of service time, latency bins etc. 

 

 

Ordering Information 
Part number Description 

930-2141 IXIA IxNetwork, Optional Software, ORAN C-Plane and U-Plane Messages Generation; 
Enable generation of ORAN eCPRI C-Plane and U-Plane messages for O-RU and  
O-DU; REQUIRES: 930-2128 eCPRI (Common Public Radio Interface) Messages 
Generation; REQUIRES: pre-existing 930-1999 IxNetwork Base license OR new 
purchase of or IxNetwork Base PREMIUM (930-2076) 

930-2128 IXIA IxNetwork, node-locked perpetual license, Optional Software, eCPRI (Common 
Public Radio Interface) Messages Generation; Enable generation of eCPRI messages 
for eRE and eREC; REQUIRES: pre-existing 930-1999 IxNetwork Base license OR new 
purchase of either IxNetwork Base PLUS (930-2056) or IxNetwork Base PREMIUM 
(930-2076) 

930-2501 Ixia IxNetwork node-locked perpetual license, Software Bundle, Timing Protocols 
Bundle INCLUDES: IxNetwork IEEE 1588v2 (PTP) and ITU-T SyncE (ESMC) 
Emulations. REQUIRES: Pre-existing 930-1999 IxNetwork Base license OR new 
purchase of either IxNetwork Base PLUS (930-2056) or IxNetwork Base PREMIUM 
(930-2076) 
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