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Abstract: Verizon successfully carried Juniper OC-768 traffic on their Richardson, Texas, field 
trial network to 3040km and 2560km, respectively, using Mintera’s 40Gbps RZ-DPSK and CS-
RZ transponders over Xtera’s all Raman ULH system loaded with 68x10Gbps channels. 
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Introduction 
After two successful field trials at 40 Gbps over Verizon’s metro ring in San Jose, Calif., and a 1200 km ULH field 
trial from Sacramento, Calif., to Salt Lake City, Utah, in 2004 [1, 2]; Verizon, Xtera, and Mintera teamed up for a 
10/40 Gbps ULH field trial at a record distance of 3040 km on Verizon’s Dallas metro SSMF fiber ring in 
November 2005. This field trial was conducted under high loss conditions because of the numerous metro ODF 
connectors. For every 80 kilometer span, the fiber loss is about 21 dB, including an average of 5 dB loss for 
connectors. No special inline dispersion compensation was used for the RZ-DPSK 40 Gbps signal [3]. The ULH 
system [4] with its 100 nm spectrum window, covering C to extended L band, can provide 240x10 Gbps channels at 
50 GHz channel spacing, or 120x40 Gbps channels at 100 GHz channel spacing. The system also provides flexible 
Raman gain, ranging from 10 dB to 75 dB. This field investigation of a 10/40 Gbps overlay carrying an OC-768 
application demonstrates that 40 Gbps is a viable solution to be considered for future deployment. In addition to the 
RZ-DPSK format, CS-RZ at 40 Gbps also was tested out to 2560 km without OEO regen. This is the first 
demonstration of CS-RZ at 40 Gbps over this distance in a field environment. The basic 10/40 Gbps ULH trial setup 
environment is shown in Fig. 1. 
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Fig. 1. Left to right: Verizon 80 km loop; Xtera 3040 km all-Raman ULH system; Mintera 40 Gbps transponders. 

Trial Configurations and Results 
A field trial using Verizon’s metro SSMF optical cable running in the north Dallas area was conducted using an all-
Raman ULH system, 40 Gbps transponders, and Juniper T640 routing platforms. Two ULH trial distances were 
configured. The first configuration carried 2×40 Gbps channels (CS-RZ and RZ-DPSK) and 68×10 Gbps NRZ 
channels over 2560 km, the transmission limit for 40 Gbps CS-RZ. The second configuration was set at 3040 km; 
the 40 Gbps CS-RZ channel was replaced by a 10 Gbps NRZ channel. The 40 Gbps RZ-DPSK was error-free after 
E-FEC and exhibited 3.5 dBQ of margin. Verizon’s Richardson, Texas, test network used in this trial was installed 
in the late 1990s and contains 80 km of 432 SSMF optical fibers, a portion of which carry revenue-bearing traffic. 
Thirty-two of these fibers were used to assemble the 2560 km system.  The distance was extended to 3040 km by 
adding six more spans to the link configuration. Each fiber goes through eight ODFs, adding up to a total of 576 and 
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