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Outline
	Scope and reference points of OSP
	Optical Path
	Reach and topology 
	Fiber and components
	Wavelength Choice
	1.31 mm upstream / 1.49 mm downstream
	Isolation and Reflections
	Diplex operation and upgrades
	Loss Budgets
	Multiple classes for optimal cost/performance




Scope of OSP Study Area
	From “faceplate to faceplate”
	Define a minimal set of specifications and rules such that
	Network operators can plan, design, and build OSP independent of equipment vendor
	Equipment vendors can design and build equipment independent of network operator
	Technical areas include
	Topology, component choice, loss budget, wavelength plans, dispersion, reflections 




Definition of Reference Points
OLT
ONT
ODN
R/S
S/R
Point ‘S’: User accessible transmitter interface
Point ‘R’: User accessible receiver interface
Scope of ‘OSP’









Reach Requirements
	System reach (maximum length)
	20 km is preferred reach 
	15 km marginally acceptable 
	10 km undesirable unless dictated by feasibility
	Differential logical reach (near-far)
	Different than dynamic loss requirement*
	0 km to maximum reach required 

*Will be discussed later



Topologies supported
	Bi-directional transmission on a single fiber
	Fiber topologies
	Simple star
	Double star (multi-stage) 
	Asymmetric power or split ratio double star 
	Tapped bus
	Tap and star
	Physical topologies 
	Tree
	Ring




Optical Path 
	Fiber type: Single Mode, e.g., G.652
	Splitters and components must
	Be broadband (1260nm~1625nm nominally, specifications guaranteed within transmission windows) 
	Be reciprocal (no isolators)




Dispersion in G.652 fiber



Wavelength Choice
	Single fiber operation requires WDM for diplexing the two directions
	Upstream wavelength should be cheapest possible laser (since there are a lot of them)
	1310nm nominal (1260nm ~ 1360nm)
	Downstream wavelength should be in 1550 window, but out of the C-band
	1490nm nominal (1480nm~1500nm) has already been chosen (G.983.3), and sources are beginning to become available 
	Enhancement band for video and other services 
	1539nm~1565nm for data, 1550nm~1565nm for video




Isolation and Reflections
	Wavelength diplexing motivated by reflections
	Without them, single wavelength could be used
	What is the worst case reflection?
	A bunch of connectors: 32 dB return loss
	Flat polished connectors are ~ 45 dB 
	Open splitter port: 20 dB return loss 
	Open connector is ~14 dB
	Round trip through a coupler is 6 dB




Actual Reflection Results
	Average return loss seen by OLT ~ 34dB
	Worst case return loss ~ 30dB





OSP Network Configuration
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Loss Budgets
	Power budget is always tight in PON
	Balancing cost versus capability is difficult
	There are technology ‘break points’ 
	Having multiple classes eases this problem
	Class A (20 dB max loss / 5 dB min loss)
	Class B (25 dB max loss / 10 dB min loss) 
	Class C (30 dB max loss / 15 dB min loss)
	Dynamic loss is common attribute (15 dB)
	It is best if at least class B could be achieved with inexpensive ONT optics 




Summary
	Demarcation between “Equipment” and “Plant” is important business reality
	OSP optical specifications establish the design rules for the plant designer
	Minimal rule set that insures operation
	Operator network requirements drive the OSP specifications
	OSP specifications drive the PMD layer
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