Fax machines have a reputation for being stubborn, but the real stubbornness is in the edges where old
assumptions meet modern networks. When a business moves faxing onto VolP (Voice over Internet Protocol), that
mix becomes even trickier. You are not just sending a document, you are trying to reproduce the conditions a fax

negotiates with another fax across phone networks that were designed for reliable, continuous analog signals.
Two main approaches show up in VolP deployments:

1. Use T.38, a fax-over-IP protocol that tries to carry fax data in a way that behaves more like fax terminals

expect.

2. Use a fax modem approach, where the VolP call carries audio tones or modem signals and the fax “thinks" it is

still on a phone line.

Both methods can work, but they behave differently under packet loss, jitter, silence suppression, codec choices,
and the sheer variety of fax machines in the field. Picking the right method is less about which buzzword sounds

better and more about your reality: what kinds of fax machines you send from, how many inbound and outbound
faxes you handle, and how clean your network actually is.

The moment you decide: what problem are you solving?

Before comparing T.38 and fax modems, it helps to name the problem you are trying to eliminate. In most real

deployments, the biggest headaches are these:

® Faxes that connect but fail during image transmission, often at higher page counts
® “Garbled” or partially rendered pages, where the receiving fax paper output looks like it started mid-line
® Long training times, repeated retries, or calls that appear to hang

e Works in the office, fails across sites, or works with some vendors and not others

The cause is usually not one single thing. VoIP networks introduce latency and variability, compress audio, and
sometimes apply voice-specific processing that does not play nicely with fax modulation. If you can reduce those

variables, you improve reliability.

T.38 and fax modems attack that reliability problem from different angles.

What T.38 is actually doing

T.38 is not “sending a fax as text.” It is a protocol designed specifically to transport fax control and image data
across IP networks. Instead of sending fax tones as if they were analog audio, T.38 packages the fax into a form

that a receiving gateway can interpret and reconstruct more deterministically.

In practice, a T.38 call uses the IP network to carry fax payload more directly. Many implementations also reduce
dependency on audio codecs because the gateways handle the fax processing instead of leaving it to audio

playback through a typical voice path.

That can be a big deal when your network is not perfect, because the fax payload is not as fragile as modulated

tones traveling through a codec and any call processing that assumes voice.

Still, T.38 is not magic. It depends on the endpoints supporting it correctly. Some systems can negotiate T.38 while

others fall back to a voice-like path. Some networks introduce firewalls or NAT behavior that makes negotiation fail



or makes media handling inconsistent. And fax machines vary in how tolerant they are of how training is handled,

even when the transport is better.

If you have a gateway that supports T.38 end-to-end and the call path is stable, T.38 often produces fewer

transmission problems than “fax over audio.”

What a fax modem setup is actually doing

A fax modem method treats the fax like what it is in the analog phone world: a modem-like conversation carrying

image data through modulated tones. In a VoIP context, those tones become audio traveling across a voice call.

That means your fax reliability is tightly coupled to the call's audio path and codec behavior. If the call uses a codec
that does not preserve modem tones well, if there is excessive jitter causing time warping, or if silence suppression

is enabled and mistakenly chops parts of the signal, fax transmission suffers.

In some networks, fax modem use is surprisingly workable. In others, it degrades fast, especially with inbound

faxes where the remote side is unknown and their fax machine may be older, slower, or simply less tolerant.
The practical reality | have seen across many installs is that fax modem approaches can succeed when:

® The codec and call handling are tuned for modem tones
® Echo cancellation and comfort noise are handled appropriately
® The network has low loss and stable timing

® Both gateways and carrier interconnect behave consistently

When any of those are off, you often see the classic symptoms: partial pages, repeated failure after a connection,

or calls that train and then fail at the same point repeatedly.

How the network affects the two methods differently
Both T.38 and fax modems are influenced by IP network characteristics, but they respond differently.

With fax modems, your fax signal is audio. Audio is subject to codec compression, packetization timing, and any
voice optimization features a provider or SIP trunk might apply. A codec can smear or quantize tone patterns in
ways that the fax receiver interprets incorrectly. Jitter can shift timing enough that the fax decoder loses sync.

Packet loss creates gaps that can be unrecoverable mid-page.

With T.38, the transport is more structured for fax. That generally makes it less sensitive to audio codec issues.
However, T.38 still depends on network behavior. Severe packet loss or misordered packets can still break
transmissions, and some T.38 implementations are more robust than others. Firewalls, NAT, or incorrect SDP
handling can also sabotage media negotiation. In other words, T.38 helps with fax-specific fragility, but it is not

immune to connectivity and traversal problems.

If you are trying to choose between them, a useful mental model is this: fax modems test your VolP audio path.

T.38 tests your fax-aware IP transport and gateway compatibility.

Compatibility: the real deciding factor in mixed environments

One of the least glamorous issues in fax over VolP is compatibility. It is not just “does my system support T.387" It

is “can the full chain negotiate and deliver T.38 reliably, inbound and outbound.”

Consider a typical business setup:



* A branch office has a fax machine and a gateway or IP PBX.
e The PBX routes calls via SIP trunk to a carrier or to a central site.

® Faxes can be inbound from vendors and outbound to partners.

Even if your office gear supports both methods, the far end might not. Some providers or third party services only
support fax modems, while others prefer T.38. Many real-world paths involve at least one gateway that can decide

whether to do T.38, pass-through, or fall back to audio.
This is where the selection can hinge on what you can control:

¢ |f you control both endpoints (for example, every site and every gateway is yours), you can standardize on

T.38 more confidently.

e |f your inbound traffic comes from many unknown vendors, you need graceful fallback behavior and good

operational monitoring, regardless of which method you prefer.

| have seen teams ship outbound faxes via T.38 successfully, then get frustrated when a subset of inbound faxes
from a particular vendor fail until they enable fax modem fallback. The reason is rarely dramatic. It is usually a

“negotiation mismatch” or a far-end that does not handle T.38 the way you expect.

Operational symptoms and what they suggest

When troubleshooting, symptoms can guide you quickly. Here are common patterns and what they often point

to.

If faxes connect but only partially transmit, especially for multi page documents, think about timing and signal
integrity. Fax modem setups are frequent culprits because modem tones are sensitive to small changes in timing
and compression. T.38 can also show partial transfers when there are issues with packet loss, session handling, or

gateway implementation gaps, but audio codec problems are more likely.

If you see long connection or repeated retry loops, the issue may involve negotiation. With T.38, check whether
the call actually negotiates T.38 for the right leg and whether the SDP offer and answer match what the gateway
expects. With fax modems, long training can happen if the audio path is not configured for fax or if voice

processing features are still in place.

If only one direction works, such as outbound from your office works but inbound from vendors fails, the far end’s
support matters. Inbound failures often reveal that the remote system cannot do T.38 or that it expects a more
traditional audio path. That is not a reason to avoid T.38 entirely, but it is a reason to design fallback and to test

with your actual inbound partners.

If a deployment works on a stable LAN but fails when routed through a WAN, that often indicates that jitter and
packet loss are still too high for the chosen method. In that situation, T.38 usually buys you some margin, but you

may also need QoS, bandwidth guarantees, or better WAN tuning.

Where T.38 shines

When T.38 is configured correctly and the call path is compatible, it often produces the most consistent fax
transmissions in VolP scenarios. The reason is straightforward: it keeps the fax conversation in a fax-aware

transport rather than treating it as audio.
T.38 is especially attractive if:

* You are carrying fax over a SIP trunk across the internet or a less predictable network segment.



* You have higher page volumes, where even a small reduction in failed transmissions saves time and business

reputation.

® You deal with mixed codecs and carrier settings that you cannot fully control, but you can still establish a fax-

aware |IP session.

It also tends to be the better default when you are supporting modern gateway infrastructure that can handle fax
detection and switching. Many deployments can automatically choose T.38 when available.

Where fax modems still make sense

Fax modem approaches are not a relic. They remain useful, particularly in edge cases where T.38 compatibility is

weak or where you cannot guarantee that the entire path will negotiate T.38 cleanly.
Fax modem methods can make sense when:

® The SIP trunk or carrier on one leg does not support T.38 reliably.
® You need interoperability with fax services that only accept audio modem signals.

* You have a legacy gateway or device that only does fax-over-audio and you cannot replace it in the near term.

The trade-off is that you will need to be more careful with call settings. Audio codecs, voip hosting solutions echo
cancellation behavior, comfort noise, and silence suppression can all matter. If the VolP environment is already
tuned for clean voice and has adequate QoS, you might find fax modem works well enough. If the network is

marginal, you will likely end up chasing failures that repeat under load.

A decision checklist you can use before buying anything

If you want a fast way to decide, use this as a practical filter. It is not a universal rule, but it reflects what | have
seen work in the field.

® Confirm whether your SIP trunk provider supports T.38 on that trunk, and whether they expect or require

specific settings for SDP negotiation.
® Test both inbound and outbound with your typical external partners, not just internal test faxes.
¢ Verify the codec and voice features used on the fax call path if you plan to allow fax modem fallback.

® Measure or estimate WAN quality. If loss or jitter is unpredictable, T.38 usually offers more protection than

audio fax.

* Decide whether you can accept fallback behavior, or whether you need a strict mode to avoid “half

negotiated” sessions.

Answering those points often eliminates a lot of uncertainty quickly.

How to run the tests that actually predict real outcomes

In fax projects, the most expensive mistake is running a test that passes and then assuming it will pass for
everything. Fax machines vary in speed, resolution, training behavior, and tolerance for delays. The network also

behaves differently during business hours, when you have contention and other traffic.
A better testing approach is to simulate your real patterns.

For outbound tests, send several pages at the resolution your business actually uses. If you send 10 page forms

during the week, test a few 10 page documents. If you send occasional multi page claims, include a longer test. Do


https://getvoip.com/blog/virtual-phone-number/

not only test a short one page sample. Many fax issues appear later in a session when the decoder has already

spent time synchronizing.

For inbound tests, use at least one test fax from a separate network and one from a vendor that Voice over
Internet Protocol you cannot control. If you do not have a vendor handy, pick a few different fax machines for
testing, including older models if you can. That increases the chance you will catch negotiation or timing problems

before go-live.

And for both methods, pay attention to where the failure occurs. If every failure happens on the same page count
or at a particular moment, you are likely dealing with a deterministic issue: buffer limits, gateway fax processing

constraints, or a consistent codec mismatch. Random failures under load suggest network quality issues.

Trade-offs: reliability versus simplicity

T.38 can be the more reliable method, but it can also introduce complexity in configuration and troubleshooting.
You need to make sure the gateways, PBX, and trunk handle fax media correctly and that negotiation results in the

right mode. When something fails, it can fail in ways that are less intuitive than a simple audio codec mismatch.

Fax modem setups are often conceptually simpler. “It is a normal call with fax tones.” But that simplicity can hide
fragility. When fax fails, it might be because of any of several audio-path factors. The same fax machine might
succeed one day and fail the next because network conditions change or because a carrier or PBX update altered

voice processing.
So, choosing the right method is usually a balance:

® Choose T.38 when compatibility is strong and you want deterministic fax handling.
® Choose fax modem when you need broader interoperability or when T.38 is unavailable on part of the path.

® Use both, when you can and when you can monitor what is actually happening.

If you can't monitor, “use both” can lead to confusing diagnostics. In that case, it can be safer to choose one

method as primary and only allow fallback under controlled conditions.

Real-world scenario guidance
Here is a common scenario pattern, based on the way businesses actually roll out fax over IP.

If you have a central site with a modern PBX or gateway and multiple branch sites sending and receiving faxes
through it, T.38 is often the best primary option. The central equipment is usually where you can standardize
configuration and ensure the path between branches and the central system supports T.38. For inbound faxes
from outside vendors, you can enable fallback to fax modems if your trunk and monitoring support it, because not

all external parties behave the same.

If you run a hosted or carrier-managed PBX with limited control over codecs and media, you may have to rely on
what the provider offers. In those cases, T.38 support on the trunk becomes the key lever. If the provider offers
T.38 and you can confirm it is used, it is usually worth selecting. If T.38 is unreliable or not negotiated consistently,

a well-tuned fax modem approach with predictable codec selection might be your most stable option.

If you are connecting over a WAN to remote fax machines, T.38 often survives conditions that break fax modems.
But you still must protect the call quality with QoS or traffic shaping, especially if other applications can saturate

links. "T.38 works better” is not the same as "T.38 works without network engineering.”
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Configuration details that tend to matter

This section stays intentionally practical without pretending every platform uses the same names. Even when two
vendors claim T.38 support, the devil is in the handshake and the media handling. For fax modem setups, the

details are equally important.

For T.38, what you typically care about is whether T.38 negotiation is enabled, whether the gateways recognize fax
tones reliably, and whether the trunk supports the same fax mode on both directions. Confirm you are not

accidentally limiting T.38 to one direction only, unless you explicitly want that.

For fax modems, pay special attention to the codec and voice features, especially anything that can modify the
signal waveform. The simplest failure is a “works with voice calls” assumption, where a codec profile that is fine for
speech is not fine for fax modulation. Silence suppression, aggressive jitter buffering assumptions, and echo

cancellation that is not designed for fax can all contribute to inconsistent outcomes.

If you have a choice, treat fax as a specialized call type. Many systems let you apply a different profile for fax traffic.
That is where you can trade off things that matter for fax, like preserving timing, against things that matter for

voice, like comfort noise or bandwidth optimization.

How to monitor what is really happening

A good fax deployment is not just configured, it is observed. You want visibility into whether calls are using T.38 or

falling back to audio.
If your system or carrier can show per-call details, focus on:

* Which fax mode was negotiated or used
e (Call duration and where retries happen
* Error codes or gateway logs that indicate training failures or codec issues

e Patterns by endpoint, inbound partner, or time of day

If you cannot monitor fax mode, you might mistakenly think you are running T.38 when you are actually running
audio for a portion of calls. That often leads to frustration, because the failures look random even though there is

a consistent underlying cause.

A small amount of monitoring work can save weeks of guessing.

Choosing the right method: a practical rule of thumb
If you want a straightforward guideline that still respects edge cases:

e |f you can establish T.38 end-to-end (including trunk and carrier behavior) and you need consistency at scale,
choose T.38 as the primary method.

e |f T.38 is not available or not dependable on part of the path, choose fax modem as the primary method, but
tune the voice path for fax reliability.

¢ |f you serve many external inbound partners and cannot guarantee their fax capabilities, enable fallback but

keep it observable, so you know when and why it happens.

The “right” choice is ultimately the one that produces the fewest failures with your actual traffic pattern, not the

one that looks best on a spec sheet.



A short comparison that reflects trade-offs
If you want a compact way to frame it, here is the trade-off picture without turning it into a rigid rule.

| Aspect | T.38 | Fax modem over audio | |---|---|---| | Sensitivity to audio codecs | Typically less dependent | Highly
dependent | | Sensitivity to timing jitter | Still relevant, usually less fatal | Often very sensitive | | Endpoint
compatibility | Requires T.38 support/negotiation | Usually more universally understood | | Troubleshooting pattern
| Negotiation and gateway media handling | Codec and voice feature interaction | | Best fit | Controlled paths,

higher volume reliability needs | Incomplete T.38 support, legacy or constrained trunks |

What | would do if | were deploying this next week

If the goal is “faxes that behave,” | would start with T.38 as the default, because it matches fax transport intent and
reduces the number of ways the audio chain can betray you. | would then make sure the rest of the path can
actually use it, especially the SIP trunk. After that, | would add fax modem fallback only if | can confirm it helps

inbound and | can observe when it is being used.

Then | would test with real document lengths and at least a couple of real external partners. The first week of live

operation matters more than a single pre-launch lab session.

Finally, | would keep an eye on call quality and failure patterns. If failures cluster around specific endpoints, you can
often isolate whether the far end cannot do T.38 or whether a specific gateway profile is not being applied. If
failures cluster around specific times, you are probably dealing with network contention or QoS issues that need

attention.

Fax over VolIP is one of those projects where a small amount of discipline beats a big amount of hope. Choose the
method that matches your compatibility constraints, then engineer the network and configuration so that fax

traffic gets treated like what it is: a precise, time-sensitive data conversation, not just another call.



