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Abst ract

Thi s docunent defines a nechanismfor Media over QU C (MQ relays to
advertise their geographic |ocation (geocode) and related path
metrics. Sone clients require their nmedia data to remain locally or
geo-fenced within specific jurisdictions for privacy and security
conmpliance (e.g., GDPR, H PAA, or sector-specific regulations). This
mechani sm enabl es service providers to track the geographic path of
medi a packets through the relay nmesh and to enforce geo-fencing
policies. It supports Geo-Distributed O chestration and Routing
(GDOR), data residency conpliance, |atency optimzation, and rel ay
sel ection. The specification includes optional |IATA airport codes as
human-r eadabl e geographic identifiers for major relay |ocations.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at
https://altanai.github.io/draft-altanai-npg-rel ay-geocode/draft-

al t anai - nog-r el ay- geocode. html . Status information for this docunent
may be found at https://datatracker.ietf.org/doc/draft-altanai-nog-
rel ay- geocode/ .

Di scussion of this docunent takes place on the Media Over QUIC
Working Goup mailing list (nmailto:nmog@etf.org), which is archived
at https://milarchive.ietf.org/arch/browse/nog/. Subscribe at
https://ww. ietf.org/ mailman/listinfol/nog/.

Source for this draft and an issue tracker can be found at
https://github. com al tanai/draft-altanai-nog-rel ay- geocode.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Bi sht & Evens Expires 10 Septenber 2026 [ Page 1]



I nternet-Draft MbQ Rel ay Geocode

March 2026

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current
Drafts is at https://datatracker.ietf.org/drafts/current/.

| nt er net -

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference

material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 10 Septenber 2026.

Copyri ght Notice
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docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD Li cense text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.

Tabl e of Contents

1. Introduction .

1.1. Design Goals . . . .
2. Conventions and Defi ni t| ons .
3. Use Cases . . .
.1. Relay Selectlon by PrOX|mty .
.2. Geo-Distributed Ochestration (GD(]?)
.3. Path and Vicinity Awareness .
.4. Metrics Integration .
4. Geocode Representation . . .
.1. Primary Format: WGS84 Coor d| nat es .
.2. Optional: |ATA Code . .
.3. Optional: Region and Juri sd| ct| on .
5. Relay Advertisenent Fornmat

5.1. JSON Schema . .

5.2. Exanple Adverti semant

3 Integration with MQ .

6. Vicinity and Path Conputation .

1. Geat-Crcle D stance .
.2. Path Metrics
3 Vicinity Serrantlcs

wWwww

DD

o0 o

Bi sht & Evens Expires 10 Septenber 2026

QOO ~N~NOOOGTUOTOTOTOT A AW

[ Page 2]



I nternet-Draft MbQ Rel ay Geocode March 2026

7. Security Considerations
7.1. Privacy . .
7.2. Integrity .

7.3. Msuse
I

8. ANA Consi derati ons
9. References o

9.1. Normmtive References

9.2. Informative References e e e
Appendi x A.  Appendix A. Exanpl e Topol ogy (Informative)
Appendi x B. Appendix B. | ATA Code Reference (Informative)
Acknowl edgrents . e e e e e s
Aut hors’ Addresses

1. I nt roducti on

Medi a over QUIC Transport (MOQT) [ MQTransport] uses a rel ay-based
architecture where publishers push nedia to relays and subscribers
pull fromrelays. Relays can be chained for CON-1ike distribution,
form ng a mesh of interconnected nodes. |n such topol ogi es—as
illustrated by deployments with multiple relays (e.g., relays A B
C, D) connecting Honme/Enterprise clients to a Service Mdia
backend—the foll ow ng questions arise:

* *Where* is each relay |ocated geographically?

* *How cl ose* are relays to each other and to clients?

10
10
10
10
10
10
11
11
12
12

*  *\Which path* through the relay nmesh nminimzes | atency or satisfies

policy?

Today, MdQ provides no standard way for relays to advertise
geographic position. Cdients and orchestration systens rely on

ext ernal nechanisns (e.g., |IP geolocation, manual configuration) that

are often inprecise, inconsistent, or unavailable. This docunent
specifies a |ightweight, protocol-aligned nmechanismfor relays to
advertise geocode and related netrics, enabling:

1. *Vicinity and path conputation*: Deternining physical proximty
and | ogi cal paths between rel ays.

2. *GDOR (Ceo-Distributed Orchestration/Routing)*: Mking routing
and pl acenent deci sions based on geography (e.g., route through
EU rel ays for GDPR, avoid certain jurisdictions).

3. *Latency optim zation*: Selecting relays with |ower RTT or
propagation time (PT) to the client or to upstreamrel ays.
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4. *Data residency and conpliance*: Ensuring nmedia flows stay within
requi red geographic boundaries. Cients often require their data
to be locally or geo-fenced for privacy and security conpliance
(e.g., GDPR, Hi PAA).

5. *Path tracking*: Enabling service providers to track the
geographi c path of nedia packets through the relay nesh for
compliance audits and geo-fencing enforcenent.

Desi gn Goal s

* *Mninmal protocol inpact*: Reuse existing MQ catal og, nmetrics, or
di scovery nechani sns where possi bl e.

* *Interoperability*: Use standard geographic representations
(WGS84, GeoJSON) and widely recogni zed identifiers (IATA codes).

* *Extensibility*: Alow optional altitude, region codes, and path
metrics (RTT, PT) without mandating them

Conventions and Definitions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

*Geocode*: A representation of geographic position, typically
| atitude and | ongitude (WGS84), optionally with altitude.

*Relay Vicinity*: The geographic proximty of one relay to another or
to a client, expressed as distance or as a qualitative relationship
(e.g., sane region, same netro)

*Rel ay Pat h*: A sequence of relays through which nmedia flows from
publi sher to subscriber, or the |ogical/geographic route between
rel ays.

*@GDOR (Geo-Distributed O chestration/Routing)*: Routing and
orchestration decisions that consider geographic |ocation, including
data residency, latency optimzation, and jurisdictional conpliance.

*] ATA Code*: A three-letter code assigned by the International Air
Transport Association to identify airports and major netropolitan
areas (e.g., JFK, LHR, FRA). Used here as an optional hunman-readabl e
geographic identifier for relay |ocations.
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3. Use Cases
3.1. Relay Selection by Proximty

A subscriber in New York (NY) may have nmultiple relays avail able
(e.g., A B, C D. Wth geocode and RTT/PT netrics, the client or
an orchestration |ayer can select the relay that mnimzes |atency or
sati sfies geographi c constraints.

3.2. Geo-Distributed Orchestration (GDOR)

Sone clients require their nmedia data to remain locally or geo-fenced
within specific jurisdictions for privacy and security conpliance
(e.g., GDPR HI PAA, or sector-specific regulations). An operator may
require that:

* EU subscriber traffic flows only through EU rel ays.

* Media for a given jurisdiction is processed within that
jurisdiction.

* Path selection avoids certain regions for policy or cost reasons.

Geocode enabl es GDOR by allowing relays to advertise their
jurisdiction (e.g., via country/region codes) and by allowi ng path
computation to respect geographic boundaries. Service providers can
use rel ay geocode and the advertised nei ghbor topology to *track the
geographi ¢ path* of nmedi a packets as they traverse the MQ rel ay
mesh, supporting conpliance audits and geo-fencing enforcenent.

3.3. Path and Vicinity Awareness

In a relay mesh (e.g., ABCD), know ng the geocode of each rel ay
al | ows:

* *Vicinity*: Conputing great-circle distance or approximate
propagati on del ay between rel ays.

* *Pat h*: Understanding the geographic route (e.g., NY - Relay D —
Relay A — SVC) and optimzing it.

3.4. Metrics Integration

Depl oyments commonly neasure *RTT to Rel ay* and *PT (Propagation
Time) to Relay* as key metrics. Geocode conpl enments these by
providing a stable, policy-relevant attribute (location) that does
not change with network conditions, while RTT/PT provide dynamc
per f ormance signal s.
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4. Geocode Representation
4.1. Primary Format: W3ES84 Coordi nates

Rel ay geocode MJST be representabl e as WES84 coordi nates (as used in
Ge0JSON [ RFC7946] ) :

* *latitude*: Decinmal degrees, -90 to 90.

* *|ongitude*: Decimal degrees, -180 to 180.

* *altitude* (optional): Meters above WGS84 el lipsoid.

Exanmpl e (JSON):

json { "latitude": 40.6413, "longitude": -73.7781, "altitude": 4}
4.2. Optional: | ATA Code

An | ATA airport code MAY be included as a human-readabl e geographic

identifier. |ATA codes are widely used for airports and major netro

areas and provide a conpact, recogni zable reference (e.g., JFK for

New York, LHR for London).

*Suggest ed | ATA codes for comon rel ay regions* (informative):
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| Region / Metro | Suggested | ATA | Notes |
[} e ———————————— e ——_———_———_ Ll —p—_—_——————————(————r L
| New York (NYC netro) | JFK, LGA, EWR | Primary: JFK |
| | | for NYC area |
e . Fome e e eeeaeceieeaaaaaa. +
| Virginia (DC metro) | |AD, DCA | 1AD for |
| | | Ashburn/DC area |
T o e o e e e e e +
| London | LHR, LGW | LHR for London |
R . S +
| Frankfurt | FRA | Major EU hub |
domemmemeeeemeaeeaaas . Fom e eemeeeeeeccieeaaaaaa +
| Paris | CDG | Major EU hub |
T o e o e e e e e +
| Amsterdam | AMS | Major EU hub |
R . O +
| Tokyo | NRT, HND | NRT for Tokyo |
| | | area |
o e e e e e e oo oo o - Tt +
| Singapore | SIN | Asia-Pacific |
o e e e e e oo oo S o e e e e e e e oo +
| Sydney | SYD | Australia |
R . Fome e e eeeaeceieeaaaaaa. +
| So Paul o | GRU | South Arerica |
o e e e e e e oo oo o - Tt +

Table 1

The | ATA code SHOULD correspond to the nearest major airport or nmetro
area where the relay is located. It is advisory only; precise
routi ng MJST use | atitude/l ongitude when geographic accuracy is
required.

Optional: Region and Jurisdiction
For GDOR and conpliance, relays MAY adverti se:
* *country*: |SO 3166-1 al pha-2 (e.g., "US', "DE").

* *gsubdivision*: |1SO 3166-2 (e.g., "US-NY', "DE-BY") as in
[ RFC9388] .

Rel ay Advertisenent For nmat
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5.1. JSON Schema

The following JSON structure defines the relay geocode adverti senent.
It MAY be carried in MQ catal og extensions, nmetrics ([ MoQwetrics]),
or a dedicated discovery resource (e.g., well-known URI).

json { "$schema": "http://json-schema.org/draft-07/schema#", "title":
"MbQ Rel ay CGeocode", "type": "object", "required': ["relay_id",
"l atitude", "longitude"], "properties": { "relay_id": { "type":

"string", "description": "Unique relay identifier"” }, "latitude": {
"type": "nunber", "mninmun': -90, "nmaxinmun': 90 }, "longitude": {
"type": "nunber", "mninmn: -180, "maxinmum': 180 }, "altitude": {
"type": "nunber", "description": "Meters above WGS84 el lipsoid" },
"iata_code": { "type": "string", "pattern": """ A-Z]{3}%$",
"description": "IATA airport/metro code" }, "country": { "type":
"string", "pattern': "~ A-Z]{2}$", "description": "|SO 3166-1 al pha-
2" }, "subdivision": { "type": "string", "description": "ISO 3166-2

subdivision" }, "rtt_nms": { "type": "nunber", "description": "RTT to
this relay (ms), if advertised" }, "pt_ms": { "type": "nunber",
"description": "Propagation tine to relay (ns), if advertised" },
"nei ghbors": { "type": "array", "items": { "type": "object”,
"properties": { "relay_id": { "type": "string" }, "rtt_nms": { "type"
"nunmber" }, "pt_nms": { "type": "nunmber" } } }, "description":

"Adj acent relays and inter-relay netrics" } } }

5.2. Exanple Advertisenent

Relay D in New York area, with path netrics:

json { "relay_ id": "relay-D', "latitude": 40.6413, "longitude":
-73.7781, "altitude": 4, "iata_code": "JFK', "country": "US",
"subdivision": "US-NY", "rtt_ms": 16, "pt_ns": 12, "neighbors": [ {
"relay_id": "relay-A", "rtt_ms": 7, "pt_ns": 3}, { "relay_id":
"relay-C', "rtt_ms": 12, "pt _ms": 5} ] }

5.3. Integration with MQ

* *Catalog*: A relay MAY include geocode in catal og netadata for
nanmespaces or tracks it serves.

* *Metrics*: Geocode MAY be part of netrics exposed per [MQWetrics]
for relay selection and nonitoring.

* *Discovery*: A relay MAY serve geocode at a well-known path (e.g.,
/. wel | - known/ nog-r el ay- geocode) or via a Setup Option in SETUP.
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The exact wire format and negotiation are |left to a conpanion
specification or a future revision of the MbQ transport or metrics
docunent s.

6. Vicinity and Path Conputation

6.1. Geat-Circle D stance
Gven two relays with geocode (latl, lonl) and (lat2, lon2), the
approximate great-circle distance in kilometers can be conputed using
the Haversine formula or an equivalent. This provides a stable
measur e of physical proximty independent of network topol ogy.

6.2. Path Metrics

When rel ays advertise neighbors with rtt _nms and pt_ns, a client or
orchestrati on system can

1. *Build a relay graph*: Nodes = relays, edges = nei ghbor
rel ati onships with RTT/ PT.

2. *Conpute paths*: Shortest path by RTT, by PT, or by geographic
di st ance.

3. *Apply GDOR constraints*: Filter paths to those that stay within
required jurisdictions (using country, subdivision).

6.3. Vicinity Semantics
* *Sanme netro*: Relays with the sane iata code or within ~50 km
* *Sanme region*: Relays with the same subdivision or country.

* *Cross-border*: Path crosses country boundaries; may trigger
conpl i ance checks.

7. Security Considerations
7.1. Privacy
* (Ceocode reveals relay location. Qperators who wish to hide exact
| ocati on MAY advertise only country and subdivision, or a coarse-

grai ned geocode (e.g., rounded to 0.1%).

* | ATA codes are |l ess precise than coordi nates and may be preferred
when exact |ocation nust not be disclosed.
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7.2. Integrity

* Geocode advertisenments SHOULD be integrity-protected (e.g., over
TLS as with Mo@Q and, when used for conpliance, SHOULD be
verifiable (e.g., signed by a trusted authority).

7.3. M suse

* Adversaries could advertise fal se geocode to attract traffic or
evade geographic restrictions. Relays SHOULD be aut henti cat ed;
geocode fromuntrusted sources SHOULD be validated or ignored.

8. | ANA Consi derati ons

Thi s docunent does not require I ANA actions. If a well-known UR or
a MoQ paraneter type is registered in the future, the appropriate
| ANA registry woul d be updat ed.
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Appendi x A, Appendix A Exanpl e Topol ogy (Informative)

The following exanple illustrates a typical relay nesh topol ogy:
Hone/ Ent (NY) Relay Mesh SVC Media M5 | A--- B| \ / +----(16ns
RTT)------------- >D| / \|] C--- (to SVO

* *Relay D*: JFK (NY), serves Home/Ent with 16nms RTT.

* *Relay A, B, C': Interconnected; A connects to SVC.

* (Geocode for each enables path selection (e.g., NY client - D—> A —
SVC) and GDOR (e.g., ensure D and A are in pernitted
jurisdictions).

Appendi x B. Appendix B. | ATA Code Reference (Informative)

| ATA codes are maintained by the International Air Transport
Associ ation. A subset useful for MoQrelay identification:
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[ ool oo s oo
| Code | City/Region |
[} gty e —(—_—(—(——————(—(—————————r L
| JFK | New York (John F. Kennedy) |
S . +
| LGA | New York (LaGuardia) |
oo T +
| EV\R | Newark (NYC netro) |
R o e e e e e e e e e o +
| TAD | Washington Dulles (Virginia) |
S . +
| DCA | Washi ngton Reagan |
oo S +
| LHR | London Heat hr ow |
R o e e e e e e e e e o +
| FRA | Frankfurt |
S . +
| CDG | Paris Charles de Gaulle |
oo Fom e meemeeieeeeeceieemeaacaaas +
| AMS | Ansterdam |
R o e e e e e e e e e o +
| NRT | Tokyo Narita |
S S +
| SIN | Singapore |
oo S +
| SYD | Sydney |
R o e e e e e e e e e o +
| GRU | So Paulo |

S e +

Tabl e 2

Operators SHOULD use the official |1ATA code list for authoritative
mappi ngs.
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