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Abst ract
Large | anguage nodel (LLM inference involves two stages: prefill and
decode. The prefill phase processes the pronmpt in parallel,

generating the KvCache, which is then used by the decode phase to
produce tokens sequentially. KVCache can be reused if the nodel and
pronpt is the sane, reducing conputing cost of the prefill. However,
its large size nakes efficient transfer challenging. Delivering
these over architectures enabl ed by publish/subscribe transport |ike
MoQT, allows |ocal nodes to cache the KVCache to be later retrieved
vi a new subscriptions, saving the bandwi dth. This docunent specifies
the transm ssion of KVCache over MoQT.

Di scussi on Venues
This note is to be renoved before publishing as an RFC

Di scussi on of this docunent takes place on the Media Over QU C
mai ling list (nbg@etf.org), which is archived at
https://mail archive.ietf.org/arch/browse/ nog/.

Source for this draft and an issue tracker can be found at
https://github. com VMvat ri x1900/ dr af t - nng- kvcache.

Status of This Meno

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

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 Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

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."
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This Internet-Draft will expire on 12 Cctober 2025.
Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/

license-info) in effect on the date of publication of this docunent.

Pl ease revi ew these docunments carefully, as they describe your rights

and restrictions with respect to this docunent. Code Conponents

extracted fromthis docunent nust include Revised BSD License text as

described in Section 4.e of the Trust Legal Provisions and are
provi ded wi thout warranty as described in the Revised BSD License.
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1. Introduction: KVCache in LLM i nference

The inference process of |arge |anguage nodels is typically divided
into two distinct stages: prefill and decode. The prefill phase
processes the input pronpt in parallel, generating a KVCache, which

serves as an essential input for the decode phase. The decode phase

(2] )N Ié2 &) ) IR SN SN V)

then utilizes the KVCache to generate output tokens sequentially, one

at atime. Prefill is a conputationally intensive process, whereas

decoding is constrained by nenory bandwi dth. Due to their differing

resource requirements, prefill and decode processes are often
depl oyed on separate computing clusters using different hardware
chips optimzed for conputational performance in prefill nodes and

menory bandwi dth efficiency in decode nodes, with KVCache transferred

bet ween t hem
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Figure 1: LLMinference process

KVCache is significantly large, with a single token requiring 160KB
for a 70B nodel (8bit quantization). For a pronpt of 1000 tokens, the
KVCache size reaches 160MB. To reduce the size of KVCache, various
quantization and conpression algorithmare proposed such as

[ CacheGen]. Furthernore, KVCache can be reused across sessions if
derived fromthe sane pronpt and nodel, as shown in Figure 1. The
nmost basic reuse strategy is prefix caching, where KVCache is shared
among pronpts with a common prefix. Mre advanced nethods, such as

[ CacheBl end], inprove reuse efficiency by selectively reusing KVCache
beyond prefix matching. To mnimze transm ssion costs, a publish/
subscribe architecture is required to distribute KVCache. This
docunent defines how to send KVCache over

MoQT[ I -D.ietf-npg-transport].
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Conventions and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here

Thi s docunent uses the follow ng terns:

* LLM A large | anguage nodel (LLM that utilizes the attention
mechani smto process and generate text efficiently by capturing
| ong-range dependencies within input sequences.

* KVCache: A key-value cache storing internedi ate representations
used in LLM i nference.

* Pronpt: A pronpt consists of two parts: the system pronpt and the
user pronmpt. The system pronpt is predefined by the LLM nodel
devel oper to guide the nmodel’s behavior, while the user pronpt is
provi ded dynam cally by the user to specify the task or request.

* Token: The smallest unit of processing in LLMinference, typically
representing a word or subword.

KVCache Data Mdel
The KVCache data nodel is structured as foll ows.
*Nam ng*: The Track Nanespace consisting of follow ng tuples
(mogq: // kvcache. npq. arpa/vl/), (nodel Nanme), (pronpt) is defined in
this specification. The track nanme identifies the conpression | eve
for the KVCache. Thus, a track nane can be identified with the tuple
(<conpression>) and the full track nane having the follow ng fornmat
(when represented as a string):
nmoq: / / kvcache. nog. ar pa/ v1/ <nmodel Name>/ <conpr essi on>

Fol | owi ng conpressions are defined in this specification, along with
their size:
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| Conpression | Description | Size per Weight |
[ g ——— e —————————(——————————————— Ll ——(—————r L
| FP16 | Quantized using FP16 | 2 bytes |
. e +
| BF16 | Quantized using BF16 | 2 bytes |
I T T T re e dememmeeemeeaaaas +
| FP8 | Quantized using FP8 | 1 byte |
S o e e e e e e e e m o o e e e oo +
| I'nt8 | Quantized using Int8 | 1 byte |
. e +
| FP4 | Quantized using FP4 | 0.5 byte |
I T T T re e oo mmeeeeieeaaaas +
| Int4 | Quantized using Int4 | 0.5 byte |
S o e e e e e e e e m o o e e e oo +
| AC (5x) | Conpressed using Arithnetic | Variable |
| Codi ng (5x ratio) | |
. . R +

Tabl e 1: Conpression of KVCache
*Goup ID*: Normally the tokens are split into chunks of uniform
| ength(typical value is 128). The KVCache are organi zed i nto groups
corresponding into token chunks. The ID of the group represents the
i ndex of a token group within the KVCache.
*Object ID*: An identifier for a specific token within a group.

*(bj ect Payl oad*: The content of the KVCache, which varies based on
the conpression al gorithmused for storage and transm ssion.

Security Considerations
TBD
I ANA Consi der ati ons
TBD
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