Moving 23cm EME from 1296 to 1298MHz by Bob Atkins
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History: Why are we on 1296MHz to start with? Some newer Hams may not remember the days
when high frequencies were generated using multipliers form lower bands and narrowband
frequencies were harmonically related. 144MHz could be tripled to 432, 432 could be tripled to
1296 (and 1296 could be multiplied by 8 [2x2x2] to give 10.368GHz). That's the origin of 1296 as
the "standard" 23cm band frequency. But probably not for much longer.

During the WRC-23 deliberations, strong positions were expressed by all the parties
involved. The result is a well-supported compromise for a footnote in the Radio Regulations
regarding amateur and amateur satellite service operation in the 1240-1300 MHz range. The
footnote reminds administrations and amateurs of the need to protect the primary RNSS
from interference and provides guidance to administrations to allow both services to
continue to operate in this portion of the spectrum. The compromise was formally adopted
by the Conference Plenary on December 8 and is not subject to further consideration
during the final week of the WRC. The IARU team continues its work on other WRC issues
including the development of agendas for future conferences.

| believe that being in a footnote allows Regulatory agencies more flexibility in applying the
recommendations. The actual details appear to be as follows (for narrowband operation).

e 1296-1298 MHz: Maximum transmitter power = 17dBW (50.1W)
e 1298-1300 MHz: Maximum transmitter power =22 dBW (158.5W)

¢ For narrowband Earth-Moon-Earth applications in the amateur service using a
symmetric high-performance antenna (e.g. boresight gain at least 30 dBi) pointing at
least 15 degrees above the horizontal:

1298-1300 MHz: Maximum transmitter power3 =27 dBW (501.2W)

From the WRC23 meeting it appears that 23cm EME operation will be moving from 1296MHz to
1299MHz sometime in the 2024 or 2025 time frame. WRC23 are endorsing, recommending - but
not mandating - a plan which allows the following operating limits for narrowband operation on
23cm:



e 1296-1300 : 50w terrestrial and EME
e 1298-1300: 158W terrestrial and EME

e 1298-1300:500W for EME (only) if the antennas has >30dBi gain and the elevation is >15
degrees (they are trying to keep sidelobes pointing at the sky)

Here's the graphic version. The "more or less agreed" section seems like the final
recommendation.
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While this would seem to allow EME operation to continue at 1296, power would be limited to
50W. The most sensible arrangement would appear to be to move all EME operation to 1299MHz
where small antennas stations would have a 150W power limit and 30dBi and up stations (~3m
dish) could increase power to 500W for EME once the moon was above 15 degree elevation.
While some may say that these regulations don't really make sense, they are most likely what we
will have and any station planning EME operation should keep them in mind.

It appears that it may be up to individual licensing authorities to choose to implement these
recommendations, there's little doubt that European licensing authorities will do so. It remains
to be seen what changes to current authorizations for 23cm operation in the US will be.
Whatever happens, it's likely that worldwide 23cm operation will move to 1298MHz, probably
sometime in 2024. | would not be surprised to see 2024 ARRL EME contest on 23cm mostly or
totally at 1298MHz. I'm assuming a move to 1298MHz rather than 1299MHz at the moment. One
may suffer more from QRM due to cell towers or similar RF sources of interference then the
other. I don't know because | never listen at those frequencies and I'm not in an urban
environment. Presumably there will be some discussion of that the default frequency should be
among 23cm EME operators before any move is finalized. 1298 and 1299 would both require the
same system/LO modifications (if modifications are needed).

The FCC has nothing to say about bandplans. Part 97 regulations simply state the allocation is
1240-1300MHz, Amateur stations must accept interference from and not cause interferece to



services such as radiolocation whether such stations are owmed by the US or other nations. The
only power limit outside the usual power limitations for amateur service (1500W) is station
controlled by novices are limited to 5W.

The ARRL bandplan (which is a voluntary agreement ti avoid chaos on the bands) is pretty
nebulous in the region of interest:

e 1295.800-1296.080 - CW, SSB, digital, EME

e 1296.080-1296.200 - CW, SSB, Weak Signal

e 1296.200-1296.400 - CW, digital, Beacons

e 1296.400-1297.000 - Various, General Narrow Band
e 1297.000-1300.000 - Digital

In contrast, the RSGB (UK) has a highly detailed and specific bandplan for this part of the
spectrum:

1291.494-1296.000 All Modes

All Modes Preferred Narrowband segment

1296.000-1296.150 500Hz 1296.000-1296.025MHz — Moonbounce

Telegraphy, MGM

1296.150-1296.800 2700Hz 1296.200MHz — Narrowband Centre of Activity

Telegraphy, SSB & MGM 1296.400-1296.600MHz — Linear Transponder
Input

(Note 1) 1296.500MHz - Image Maode Centre of Activity

(SSTV. FAX etc)

1296.600MHz — Narrowband Data Centre of
Activity (MGM, RTTY etc)
1296.600-1296.700MHz - Linear Transponder
Output

1296.741-1296.743MHz Personal Weak

— Local Beacons

exclusive

1296.994-1297.481 20kHz FM/DV Repeater Outputs (Note 5)
1297.000-1297.375MHz (RMO-RM15)
1297.494-1297 981 20kHz FM/DV Simplex (Notes 2, 5 & 6) 25kHz spacing
1297.500-1297.750MHz {SM20-SM30)
FM/DV simplex 1297.725MHz - Digital Voice (DV) Calling
(Notes 2, 5, 6) (JARU recommended)

1297.900-1297.975MHz - FM Intemet Voice
Gateways {IARU common channels, 25kHz)

1298.000-1295.000 20kHz All Modes

All Modes General mixed analogue or digital use in channels
1298.025-1298.975MHz (RS1-RS38)

1299.000-1299.750 150kHz DD High Speed Digital Data - 5 x 150kHz channels

All Modes 1299.075, 1299.225, 1299.375, 1299.525,
1299.675MHz (= 75kHz)

1299.750-1300.000 20kHz 25kHz Channels Available for FM/DV use

All Modes 1299.775-1299.975MHz

1300.000-1325.000 TV Repeaters (UK only) (Note 9)

ATV New DATV Repeater Qutputs

Original ATV Repeater Outputs: 1308.0,
13100, 1311.5,1312.0, 1316.0, 1318.5MHz

S0 you can see that the UK (and region 1 in general) is much more structured in the 1298-
1300Mhz section of the band. This is why any frequency changes will probably have to be lead by
what fits best with current 23cm operation in europe.

Latest Regulatory news (as of Jan 2025)



"...The draft ECC Decision will now go forward to the parent group WG-FM to be considered at
the next plenary meeting in February (2025) and that meeting may adopt the draft for Public
Consultation subject to there being no objections in the two week period following the meeting.
The Public Consultation will follow and proceed for at least six weeks. Any comments received
will be collated and provided to the project team FM44 for consideration so that a final draft can
be provided to the parent WG-FM for their meeting in mid-June (2025). Finally it will be adopted
for publication at the CEPT top level (the ECC) and this could happen at their meeting scheduled
for the end of June 2025. |t is common for the regulators in that meeting who expect to
implement a new Decision to identify their intention to do so..."

(see https://www.iaru-r1.org/2024/the-23cm-band-rnss-story-continues-within-the-european-

cept-region/)

What's involved in moving frequency

Well, the good news is that a shift from 1296 to 1298 is about 0.15% change in frequency. This
means that preamps should not need re-tuning, dish feeds and Yagis should not need re-tuning
and power amplifiers should not need re-tuning. Re-tuning can't hurt, but it's not likely to make
any significant difference to most systems.

Whether your TX/RX system needs modification depends on what you are using. At worst it might
means changing the LO of your transverter (or changing your transverter if this is not possible).
With a 2m IF, you would change the LO from 1152MHz to 1154MHz. This would transvert 144MHz
to 1298 MHZ (LO at 1154).

Changing the LO of your transverter may or may not be easy. Modern transverters using
frequency synthesizers to generate the LO often have options to get the LO at different
frequencies. If you have a transverter locked to an external T0MHz source | suppose you could
change that to 9.982638888 MHz, though that would probably be difficult. Better to reprogram
the synthesizer for 1154MHz.

However, in the US (actually ITU region 2), the 2m band runs from 144-148MHz, so that changing
the LO of a 144-1296 transverter would not be needed. With an 1152 LO, 144MHz transverts to
1296MHz, but 146Mhz transverts to 1298MHz and 147MHz transverts to 1299MHz. In this
situation all you have to do is tune higher in the 2m band! You have full coverage from 1296 to
1300MHz.

For WSITX for example, you can simply add new entries to the frequency table (file -> settings ->
frequencies) for 1298 and 1299MHz. With an LO setting of -1152 Mhz this generates and IF of
146MHz for 1298 MHz and 147MHz for 1299 MHz


https://www.iaru-r1.org/2024/the-23cm-band-rnss-story-continues-within-the-european-cept-region/
https://www.iaru-r1.org/2024/the-23cm-band-rnss-story-continues-within-the-european-cept-region/
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—Frequency Calibration
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—Working Frequencies

IARU Region | Mode | Frequency l Pref I Description Start Date/Tim
Al Al 144.200 000 MHz (2m) []
All All 432,100 000 MHz (70cm) []
All Al 1,296, 100 000 MHz (23cm) [
All All 1,298,100 000 MHz (23cm) []
Al Al 1,299,100 000 MHz (23am) []
All All 3,456,100 000 MHz (3cm) []

—Station Information

Band / Offset Antenna Description
23cm -1,152.000 000 MHz
9cm -3,256.000 000 MHz
3cm -10,224.000 000 MHz

Once you have added the entries to the frequency table, they should show up in the band choise
dropdown menue of the WSJTX main window as shown below.
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The same technique could be used with a 6m IF running from 50-54MHz. You couldn't use it with
a 10m IF running 28-30MHz because there isn't enough tuning room. An IF of 432 wouldn't need
a transverter LO change, since most radios will Tx at least from 432MHz to 436MHz (which is all
that is needed) but I'm not aware of any (commercial) 23cm transverters that use a 432MHz IF.



Note that this only works if the radio can cover at least 4MHz at the IF frequency, which is not the
case for ITU region 1 2m operation as detailed below.

European (and other ITU region 1) station issues

In Europe (actually ITU Region 1), transceiver may only cover 144-146MHz Tx since there is no
amateur allocation in the 146-148MHz range) and that's not enough frequency range to generate
1298 or 1299MHz with an 1152MHz IF. | don't know if it's legal to sell transcievers with 144-
148MHz coverage in region 1. Maybe there are "grey market" imports with 144-148MHz coverage.
Again, | don't know. If you only have 144-146MHz coverage it will be necessary to change any
transverter LO to 1154 (1154 + 144 = 1298) to give you 1298-1300MHz coverage (but you will lose
coverage of 1296-1298 MHz). It is possible that the range of some 144-146MHz European model
rigs could be changes to 144-148MHz, then the US scheme could be used. | don't know if such
modifications are easily done, but it might be worth looking into. A switchable 1152/1154 LO
would be required for full coverage from 1296 to 1300MHz with a radio tuning only over 2MHz at
2m.

Also, as outlined above, Region 1 has more detailed existing bandplans for the 1299-1300MHz
part of the spectrum than the US and may be more constrained as to choice of optimum
operating frequency for EME. Minimizing interference with other services is important, but if the
WRC footnote is followed it seems that broadband services will not be allowed in this region.

WSIJTX - Split frequency operation?

CAT control of frequency via WSJTX is done all the time, though there are currently no options to
change the split to anything other than that required to compensate for Dopper shifts. However
there is no reason that it could not be modified to that you could TX on 1298 and Rx on 1296, or
TX on 1296 and Rx on 1298. This would enable split operation for those with rigs that will not Tx
on 1298 as well as those who can Tx on 1298 but need to listen on 1296. Charlie, DL3WDG, has
made a version of WSJTX with some modifications which allows this. It works and we have run
on-air tests to iron out any bugd. Whether an official version of WSJTX with this capability will
ever be issued, | don't know. It would be good if it was singe this also could assist 13cm
operation, where frequency allocations change from region to region, so split operation is
frequently required. Using this scheme (or any scheme) it's important to first confirm that the IF
drive power doesn't significantly change when you make a 2MHz shift in IF Tx frequency. Most
rigs will not change power output with a 2MHz frequency shift, but it doesn't hurt to check.

You can also use WSJTX with a separate receiver. You can TXin 1296 and listen on 1298 or vice
verse. If you run WSJTX with the 2nd Rx you will be able to decode transmissions. You can then
send the appropriate replies from your main radio, it just won't be possible to use
autosequencing. You can run two instances of WSJTX on the same computer, but you have to
launch the second instance using the option "--rig-name=xyz", so you would launch it as
wsjtx.exe --rig-name=xyz to start a new instance with the name "xyz". Note the double hyphen at
the start of the command option and the space after wsjtx.

This is described in the FAQ section (16) of the user guide.

How should | configure WSJT-X to run multiple instances?



Start WSJT-X from a command-prompt window, assigning each a unique identifier as in the
following two-instance example. This procedure will isolate the Settings file and the writable file
location for each instance of WSJT-X.

wsjtx --rig-name=TS590
wsjtx --rig-name=FT847

A second receiver can be anything from a 2nd rig, to a FunCube Pro+ dongle SDR running directly
with Map65 or any SDR coupled to WSJTX via a program like SDR Console. QMAP can also be
used in a similar way.

Preamp, Feed and Power Amplifier changes

1296 to 1298 is a very small change in frequency, about 0.154%. Septum feeds typical have a
usable bandwidth of at least 10%, maybe even 20%. There should be absolutely no practical
reason to modify as "1296" septum feed for operation on 1298. Maybe a very slight returning of
the probes might slightly change return loss, but in practice this will make no discernible
difference to performance. An OK1DFC septum feed for 1296 has about a +/100MHz region over
which port to port isolation is good. W1GHZ has an excellent analysis of the Septum feed
tolerance and sensitivity to dimensional changed

at https://www.microwavers.org/eme2012/files/saturday/W1GHZ_Septum-Feeds_EME2012-
short.pdf

Almost all 1296 preamps are broadband with low Q input circuits. A 0.15% frequency shift
should have no discernible effect on performance.

The same applies to power amplifiers. A 0.15% change in frequency should not require any
returning of input of output circuits of a solid state amplifier. Even Tube amps shouldn't need
tuning, though tube based amplifiers will have tuning ability built in, so that's not a problem.

Could anything require re-tuning? If you have some high Q device, such as a cavity filter or very
marrow bandwidth multi-element interdigital filter, in the system it's possible that re-tuning it
could result in improved performance, though most systems don't use any high Q filters in the TX
or RX chain.

Your mileage may vary

If you want to re-tune or rebuild everything for 1298MHz, then that's your choice. It will probably
be an instructive process anyway! I've tested my system numerous times at 1298 and | see no
detectable change in performance. Of course it's likely that everything wasn't tuned

to exactly 1296 anyway given the broadband nature of feeds, preamps and power amplifiers. |
had no issues, no failures and no surprises. Of course your mileage may vary.
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