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Abstr act

The Cryptographi c Message Syntax (Cvs) format, and many associ at ed
formats, are expressed using ASN. 1. The current ASN. 1 nodul es
conformto the 1988 version of ASN. 1. This docunent updates those
ASN. 1 nodules to conformto the 2002 version of ASN.1. There are no
bits-on-the-wire changes to any of the formats; this is sinply a
change to the syntax.

Status of This Meno

This docunent is not an Internet Standards Track specification; it is
published for infornational purposes.

This docunent is a product of the Internet Engi neering Task Force
(IETF). It represents the consensus of the |IETF comunity. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Group (IESG. Not all docunents
approved by the I ESG are a candi date for any |evel of Internet

St andard; see Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtai ned at
http://ww. rfc-editor.org/info/rfc5911
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1

I ntroduction

Some devel opers would like the IETF to use the |atest version of
ASN.1 in its standards. Most of the RFCs that relate to security
protocols still use ASN.1 fromthe 1988 standard, which has been
deprecated. This is particularly true for the standards that relate
to PKIX, CV5, and S/ M ME

Thi s docunent updates the following RFCs to use ASN. 1 nodul es that
conformto the 2002 version of ASN. 1 [ ASN1-2002]. Note that not al
t he nodul es are updated; sone are included to sinply nake the set
conpl et e.

0 RFC 3370, CMs Algorithns [ RFC3370]

0 RFC 3565, Use of AES in CM5 [ RFC3565]

o RFC 3851, S/IMME Version 3.1 Message Specification [ RFC3851]

o RFC 3852, CM5 main [ RFC3852]

0 RFC 4108, Using CV5 to Protect Firmwvare Packages [ RFC4108]

0 RFC 4998, Evidence Record Syntax (ERS) [RFC4998]

0 RFC 5035, Enhanced Security Services (ESS) [ RFC5035]

0 RFC 5083, CMs Aut henti cat ed- Envel oped- Data Content Type [ RFC5083]

0 RFC 5084, Using AES-CCM and AES- GCM Aut henticated Encryption in
CVS [ RFC5084]

0 RFC 5275, CMb Symmetric Key Managenent and Distribution [ RFC5275]

Note that sone of the nodules in this docunent get some of their
definitions fromplaces different than the nodules in the origina
RFCs. The idea is that these nodul es, when conbined with the nodul es
in [RFC5912] can stand on their own and do not need to inport
definitions fromanywhere else. Also note that the ASN.1 nodules in
this docunent have references in their text comrents that need to be
| ooked up in original RFCs, and that sone of those references may
have al ready been superseded by | ater RFCs.

The docunent al so includes a nodul e of conmon definitions called
"Algorithm nformation". These definitions are used here and in
[ RFC5912] .
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Not e that sone of the nodul es here inport definitions fromthe comon
definitions nodul e, "PKIX-ComonTypes", in [RFC5912].

1.1. Design Notes

The nodul es in this docunent use the object nodel available in the
2002 ASN. 1 docunments to a great extent. bjects for each of the
different algorithmtypes are defined. Also, all of the places where
the 1988 ASN. 1 syntax had ANY holes to allow for variable syntax now
use objects.

Much li ke the way that the PKI X and S/M ME wor ki ng groups use the
prefix of id- for object identifiers, this docunent has al so adopted
a set of two-, three-, and four-letter prefixes to allow for quick
identification of the type of an object based on its nanme. This

all ows, for exanple, the sane back half of the name to be used for
the different objects. Thus, "id-shal"™ is the object identifier
whil e "nda-shal" is the nmessage di gest object for "shal".

One or nore object sets for the different types of algorithns are
defined. A single consistent name for each different algorithmtype
is used. For exanple, an object set naned PublicKeys contains the
public keys defined in that nodule. |If no public keys are defined,
then the object set is not created. Wen inporting these object sets
into an ASN. 1 nodul e, one needs to be able to distinguish between the
different object sets with the sane nane. This is done by using both
the nmodul e nanme (as specified in the | MPORT statenent) and the object
set nane. For exanple, in the nodule for RFC 5280:

Publ i cKeys FROM PKI XAl gs-2008 { 1 36 1 55 7 0 995}
Publ i cKeys FROM PKI X1- PSS- OAEP- Al gorithns { 1 3 6 1557 33}
Publ i cKeyAl gorithms PUBLI C-KEY ::= { PKI XAl gs-2008. PublicKeys, ...,

PKI X1- PSS- QAEP- Al gori t hms. Publ i cKeys }
2. ASN. 1 Modul e Al gorithm nformation

This section contains a nodule that is inported by many ot her nodul es
in this docunent. Note that this nmodule is also given in [RFC5912].
Thi s nmodul e does not cone from any existing RFC

Al gorit hm nf ormati on-2009
{iso(1) identified-organization(3) dod(6) internet(1l) security(5)
mechani sns(5) pkix(7) id-nmod(0)
i d-nmod- al gorithm nformation-02(58)}
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DEFI NI TIONS EXPLICI T TAGS :: =
BEG N

EXPORTS ALL;

| MPORTS

KeyUsage

FROM PKI X11 npl i ci t - 2009
{iso(1) identified-organization(3) dod(6) internet(1l)
security(5) nechani sns(5) pkix(7) id-nmod(0)
i d-mod- pki x1-inmplicit-02(59)} ;

-- Suggested prefixes for algorithmobjects are:

--  nda- Message Digest Algorithns

--  sa- Si gnature Al gorithns

-- kta- Key Transport Al gorithnms (Asymmetric)

--  kaa- Key Agreenment Al gorithnms (Asymmetric)

--  kwa- Key Wap Al gorithns (Symetric)

-- kda- Key Derivation Al gorithns

-- maca- Message Authentication Code Al gorithmns

--  pk- Publ i c Key

-- cea- Content (symetric) Encryption Al gorithns
--  cap- S/'M ME Capabilities

Par anmOpt i ons :: = ENUMERATED {
required, -- Paranmeters MJST be encoded in structure
preferredPresent, -- Paranmeters SHOULD be encoded in structure
preferredAbsent, -- Paraneters SHOULD NOT be encoded in structure
absent, -- Parameters MJST NOT be encoded in structure
i nheritabl e, -- Paraneters are inherited if not present
optional, -- Paraneters MAY be encoded in the structure

}

-- DI GEST- ALGORI THM

-- Describes the basic information for ASN. 1 and a di gest
-- al gorithm

-- & d - contains the ODidentifying the digest algorithm
-- &Parans - if present, contains the type for the algorithm
-- paraneters; if absent, inplies no paraneters
-- &paranPresence - paraneter presence requirenent

-- Additional information such as the Iength of the hash coul d have

-- been encoded. Wthout a clear understanding of what information
-- i s needed by applications, such extraneous information was not
-- considered to be of sufficient inportance.
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--  Exanpl e:

-- nda-shal DI GEST- ALGORI THM :: = {

-- | DENTI FI ER i d- shal

-- PARAMS TYPE NULL ARE preferredAbsent

-}
Dl GEST- ALGORI THM : : = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Par ams OPTI ONAL,
&par anPr esence Par amOpt i ons DEFAULT absent

} WTH SYNTAX {
| DENTI FIER & d
[ PARAMS [ TYPE &Parans] ARE &paranPresence |

-- Sl GNATURE- ALGORI THM
-- Describes the basic properties of a signature algorithm

-- & d - contains the ODidentifying the signature algorithm
-- &Value - contains a type definition for the value structure of
-- the signature; if absent, inplies that no ASN. 1
-- encoding is perfornmed on the val ue

-- &Parans - if present, contains the type for the algorithm
-- paraneters; if absent, inplies no paraneters
-- @&paranPresence - paraneter presence requirenent

-- &HashSet - The set of hash algorithnms used with this

-- signature al gorithm

--  &PublicKeySet - the set of public key algorithms for this
-- signature al gorithm

--  &smneCaps - contains the object describing howthe S/M M
-- capabilities are presented.

--  Exanpl e:

--  sSig-RSA-PSS S| GNATURE- ALCORI THM : : = {

-- | DENTI FI ER i d- RSASSA- PSS

-- PARAMS TYPE RSASSA- PSS- parans ARE required
-- HASHES { nda-shal | nda-nd5, ... }

-- PUBLI C- KEYS { pk-rsa | pk-rsa-pss }

S| GNATURE- ALGORI THM : : = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Val ue OPTI ONAL,
&Par ams OPTI ONAL,
&par anPresence Parantptions DEFAULT absent,
&HashSet DI GEST- ALGORI THM OPTI ONAL,
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&Publ i cKeySet PUBLI C- KEY OPTI ONAL,
&sm meCaps SM ME- CAPS OPTI ONAL
} WTH SYNTAX {
| DENTI FIER & d
[ VALUE &Val ue]
[ PARAMS [ TYPE &Par ans] ARE &par anPresence |
[ HASHES &HashSet ]
[ PUBLI G- KEYS &Publ i cKeySet ]
[ SM ME- CAPS &smi meCaps]

-- PUBLI C KEY
-- Describes the basic properties of a public key

-- & d - contains the ODidentifying the public key

-- &KeyValue - contains the type for the key val ue

-- &Parans - if present, contains the type for the algorithm

-- paraneters; if absent, inplies no paraneters

-- @&paranPresence - paraneter presence requirenent

-- &keyUsage - contains the set of bits that are legal for this

-- key type. Note that it does not nmake any statenent
-- about how bits may be paired.

-- &PrivateKey - contains a type structure for encoding the private
-- key information.

--  Exanpl e:

--  pk-rsa-pss PUBLIC KEY ::= {

-- | DENTI FI ER i d- RSASSA- PSS

-- KEY RSAPubl i cKey

-- PARAMS TYPE RSASSA- PSS- parans ARE opti onal
-- CERT-KEY-USAGE { .... }

)

PUBLI C- KEY ::= CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&KeyVal ue OPTI ONAL,
&Par ans OPTI ONAL,
&par anPresence ParanOpti ons DEFAULT absent,
&keyUsage KeyUsage OPTI ONAL,
&Pri vat eKey OPTI ONAL
} WTH SYNTAX {
| DENTI FI ER & d
[ KEY &KeyVal ue]
[ PARAMS [ TYPE &Parans] ARE &par anPr esence]
[ CERT- KEY- USAGE &keyUsage]
[ PRI VATE- KEY &Pri vat eKey]

Hof f man & Schaad I nf or mat i onal [ Page 7]



RFC 5911 New ASN. 1 for CM5 and S/M ME June 2010

--  KEY- TRANSPORT
-- Describes the basic properties of a key transport algorithm

-- & d - contains the ODidentifying the key transport algorithm
-- &Parans - if present, contains the type for the algorithm

-- paraneters; if absent, inplies no paraneters

-- @&paranPresence - paraneter presence requirenent

--  &PublicKeySet - specifies which public keys are used with

-- this algorithm

-- &smineCaps - contains the object describing howthe S/M M

-- capabilities are presented.

--  Exanpl e:

-- kta-rsaTransport KEY- TRANSPORT :: = {

-- | DENTI FI ER & d

-- PARAMS TYPE NULL ARE required

-- PUBLI C-KEYS { pk-rsa | pk-rsa-pss }

-}
KEY- TRANSPORT ::= CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Par ams OPTI ONAL,
&par anPr esence Par anOpt i ons DEFAULT absent,
&Publ i cKeySet PUBLI C- KEY OPTI ONAL,
&sm meCaps SM ME- CAPS OPTI ONAL

} WTH SYNTAX {
| DENTI FI ER & d
[ PARAMS [ TYPE &Parans] ARE &par anPr esence]
[ PUBLI G- KEYS &Publ i cKeySet ]
[ SM ME- CAPS &smi neCaps]

--  KEY- AGREE
-- Describes the basic properties of a key agreenent al gorithm

-- & d - contains the ODidentifying the key agreement al gorithm

-- &Paranms - if present, contains the type for the algorithm

-- paraneters; if absent, inplies no paraneters

-- &paranPresence - paraneter presence requirenent

--  &PublicKeySet - specifies which public keys are used with

-- this algorithm

--  &Ukm - type of user keying material used

-- &uknPresence - specifies the requirenents to define the UKMfield
-- &smineCaps - contains the object describing howthe S/M M

-- capabilities are presented.
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--  Exanpl e:

-- kaa-dh-static-epheneral KEY-AGREE ::= {

-- | DENTI FI ER i d- al g- ESDH

-- PARAMS TYPE KeyW apAl gorithm ARE required

-- PUBLI C- KEYS {

-- {1 DENTI FI ER dh- publ i c- nunber KEY DHPubl i cKey

-- PARAMS TYPE DHDonai nParaneters ARE inheritable }

-- - - UKM shoul d be present but is not separately ASN. 1-encoded
-- UKM ARE pref erredPresent

-}
KEY- AGREE :: = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Par ans OPTIl ONAL,

&par anPresence Parantptions DEFAULT absent,
&Publ i cKey Set PUBLI C- KEY OPTI ONAL,

&Ukm OPTI ONAL,
&ukmnPr esence Par anOpt i ons DEFAULT absent,
&sm meCaps SM ME- CAPS OPTI ONAL

} WTH SYNTAX {
| DENTI FI ER & d
[ PARAMS [ TYPE &Parans] ARE &par anPr esence]
[ PUBLI G- KEYS &Publ i cKeySet ]
[ UKM [ TYPE &Ukm ARE &uknPresence]
[ SM ME- CAPS &smi meCaps]

}
--  KEY- WRAP
-- Describes the basic properties of a key wap algorithm
-- & d - contains the ODidentifying the key wap algorithm
-- &Parans - if present, contains the type for the algorithm
-- paraneters; if absent, inplies no paraneters
-- &paranPresence - paraneter presence requirenent
-- &smneCaps - contains the object describing howthe S/M M
-- capabilities are presented.
--  Exanpl e:
--  kwa- cns3DESW ap KEY-VWRAP :: = {
-- | DENTI FI ER i d- al g- CMS3DESwW ap
-- PARAMS TYPE NULL ARE required
-}
KEY- WRAP : : = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Par anms OPTI ONAL,
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&par anPr esence Par anmOpt i ons DEFAULT absent,
&sm meCaps SM ME- CAPS OPTI ONAL
} WTH SYNTAX {
| DENTI FI ER &i d
[ PARAMS [ TYPE &Parans] ARE &par anPr esence]
[ SM ME- CAPS &smi neCaps]

}
--  KEY- DERI VATI ON
-- Describes the basic properties of a key derivation algorithm
-- & d - contains the QODidentifying the key derivation algorithm
-- &Paranms - if present, contains the type for the algorithm
-- paraneters; if absent, inplies no paraneters
-- &paranPresence - paraneter presence requirenent
-- &smineCaps - contains the object describing howthe S/M M
-- capabilities are presented.
--  Exanpl e:
-- kda- pbkdf 2 KEY- DERI VATI ON :: = {
-- | DENTI FI ER i d- PBKDF2
-- PARAMS TYPE PBKDF2- parans ARE required
-}
KEY- DERI VATI ON : : = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Par ams OPTI ONAL,
&par anPr esence Par amOpt i ons DEFAULT absent,
&smi meCaps SM ME- CAPS OPTI ONAL

} WTH SYNTAX {
| DENTI FI ER &i d
[ PARAMS [ TYPE &Parans] ARE &par anPresence]
[ SM ME- CAPS &smi neCaps]

-- MAG ALGORI THM

-- Describes the basic properties of a nessage
-- aut henti cation code (MAC) al gorithm

-- & d - contains the AODidentifying the MAC al gorithm

-- &Parans - if present, contains the type for the algorithm
-- paraneters; if absent, inplies no paraneters
-- @&paranPresence - paraneter presence requirenent

-- &keyed - MAC algorithmis a keyed MAC al gorithm

-- &smineCaps - contains the object describing howthe S/M M
-- capabilities are presented.
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-- Sone paraneters that perhaps shoul d have been added woul d be
-- fields with the nini mum and maxi nrum MAC | engt hs for
-- those MAC algorithns that allow truncations.

--  Exanpl e:

-- nmaca- hmac-shal MAC-ALGORI THM :: = {

- - | DENTI FI ER hMAC- SHA1

-- PARAMS TYPE NULL ARE preferredAbsent
-- I S KEYED MAC TRUE

-- SM ME- CAPS { | DENTI FI ED BY hMAC- SHA1}

-}
MAC- ALGORI THM : : = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Par ams OPTI ONAL,
&par anPr esence Par amOpt i ons DEFAULT absent,
&keyed BOOLEAN,
&sni meCaps SM ME- CAPS OPTI ONAL

} WTH SYNTAX {
| DENTI FI ER &i d
[ PARAMS [ TYPE &Parans] ARE &par anPresence]
| S- KEYED- MAC &keyed
[ SM ME- CAPS &sni neCaps]

}
--  CONTENT- ENCRYPTI ON
-- Describes the basic properties of a content encryption
-- al gorithm
-- & d - contains the ODidentifying the content
-- encryption algorithm
-- &Parans - if present, contains the type for the algorithm
-- paraneters; if absent, inplies no paraneters
-- &paranPresence - paraneter presence requirenent
-- &smneCaps - contains the object describing howthe S/M M
-- capabilities are presented.
--  Exanpl e:
-- cea- 3DES-cbc CONTENT- ENCRYPTION :: = {
-- | DENTI FI ER des- ede3-chc
-- PARAMS TYPE |V ARE required
-- SM ME- CAPS { | DENTI FI ED BY des-ede3-chc }
-}
CONTENT- ENCRYPTI ON :: = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
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&Par ans OPTI ONAL,
&par anPr esence Par anOpt i ons DEFAULT absent,
&sm meCaps SM ME- CAPS OPTI ONAL

} WTH SYNTAX {
| DENTI FIER & d
[ PARAMS [ TYPE &Parans] ARE &par anPr esence]
[ SM ME- CAPS &smi neCaps]

-- ALGORI THM
-- Describes a generic algorithmidentifier

-- & d - contains the ODidentifying the algorithm

-- &Parans - if present, contains the type for the algorithm

-- paraneters; if absent, inplies no paraneters

-- &paranPresence - paraneter presence requirenent

--  &smineCaps - contains the object describing howthe S/M M
-- capabilities are presented.

-- This would be used for cases where an al gorithm of an unknown
-- type is used. In general however, one should either define
-- a nore conplete algorithmstructure (such as the one above)
-- or use the TYPE-IDENTI FI ER cl ass.

ALGORI THM : : = CLASS {
& d OBJECT | DENTI FI ER UNI QUE
&Par ams OPTI ONAL,
&par anPr esence Par anOpti ons DEFAULT absent,
&smi meCaps SM ME- CAPS OPTI ONAL
} WTH SYNTAX {
| DENTI FI ER &i d
[ PARAMS [ TYPE &Parans] ARE &par anPresence]
[ SM ME- CAPS &smi nmeCaps]

-- Algorithmdentifier

-- Provides the generic structure that is used to encode al gorithm
-- identification and the paraneters associated with the
-- al gorithm

-- The first paraneter represents the type of the algorithm being
-- used.

-- The second paraneter represents an object set containing the
-- al gorithnms that may occur in this situation

-- The initial list of required algorithns should occur to the
-- | eft of an extension marker; all other algorithns should
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-- occur to the right of an extension narker.

-- The object class ALGORI THM can be used for generic unspecified

-- itemns.

-- If new ALGORI THM cl asses are defined, the fields & d and &Parans
-- need to be present as fields in the object in order to use
-- this paraneterized type.

-- Exanpl e:

-- SignatureAl gorithm dentifier ::=

-- Al gorithm dentifier{SI GNATURE- ALGORI THM {Si gnat ur eAl gSet }}

Al gorithmdentifier{ ALGORI THM TYPE, ALGORI THM TYPE: Al gorithnBet} ::=
SEQUENCE {
algorithm ALGORI THM TYPE. & d({Al gorithntet}),
paranmeters ALGORI THW TYPE.
&Paranms({Al gorithnBet}{ @l gorithn}) OPTI ONAL

}
-- S/IMME Capabilities

-- W have noved the SM ME-CAPS fromthe nmodule for RFC 3851 to here
-- because it is used in RFC 4262 (X 509 Certificate Extension for
-- SIMME Capabilities)

-- This class is used to represent an S/M ME capability. S/ MM

-- capabilities are used to represent what algorithm capabilities

-- an individual has. The classic exanple was the content encryption
-- algorithm RC2 where the algorithmid and the RC2 key | engths

-- supported needed to be advertised, but the IV used is not fixed.
-- Thus, for RC2 we used

-- cap-RC2CBC SM Me- CAPS :: = {
-- TYPE | NTEGER ( 40 | 128 ) I DENTIFIED BY rc2-cbc }

-- where 40 and 128 represent the RC2 key length in nunmber of bits.

-- Anot her exanpl e where information needs to be shown is for

-- RSA-QAEP where only specific hash functions or nask generation
-- functions are supported, but the saltLength is specified by the
-- sender and not the recipient. In this case, one can either

-- generate a nunber of capability itens,

-- or a new S/MME capability type could be generated where

-- multiple hash functions could be specified.

-- SM ME- CAP
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This class is used to associate the type that describes the
capabilities with the object identifier.

SM ME- CAPS :: = CLASS {
& d OBJECT | DENTI FI ER UNI QUE,
&Type OPTI ONAL

}
W TH SYNTAX { [TYPE &Type] | DENTIFIED BY & d }

Ceneric type - this is used for defining val ues.

Define a single S/MME capability encodi ng

SM MECapabi | i t y{ SM ME- CAPS: Capabi litySet} ::= SEQUENCE {
capabilityl D SM ME- CAPS. &i d({CapabilitySet}),
par anet ers SM ME- CAPS. &Type({CapabilitySet}

}

{ @apabi | ityl D}) OPTI ONAL

Define a sequence of S/MME capability val ues

SM MECapabilities { SM Me- CAPS: CapabilitySet } ::=

SEQUENCE SI ZE (1..MAX) OF SM MECapability{{CapabilitySet} }

END

3.

ASN. 1 Modul e for RFC 3370

Crypt ogr aphi cMessageSynt axAl gori t hnms- 2009
{ iso(1l) menber-body(2) us(840) rsadsi (113549) pkcs(1) pkcs-9(9)
sm nme(16) nodul es(0) id-nod-cnsal g-2001- 02(37) }

DEFINITIONS | MPLICI T TAGS :: =

BEGA N

| MPORTS

Par anOpt i ons, DI GEST- ALGORI THM S| GNATURE- ALGORI THM
PUBLI C- KEY, KEY- DERI VATI ON, KEY-WRAP, MAC- ALGORI THM
KEY- AGREE, KEY- TRANSPORT, CONTENT- ENCRYPTI QN, ALGORI THM
Algorithmdentifier{}, SM Me-CAPS
FROM Al gori t hm nf or mat i on- 2009
{iso(1) identified-organization(3) dod(6) internet(1l) security(5)
mechani sms(5) pkix(7) id-nmod(0)
i d-nmod- al gorithm nformation-02(58)}
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pk-rsa, pk-dh, pk-dsa, rsaEncryption, DHPublicKey, dhpublicnunber
FROM PKI XAl gs- 2009

{iso(1) identified-organization(3) dod(6)

internet (1) security(5) mechani sns(5) pkix(7) id-nod(0)

i d- mod- pki x1-al gori t hms2008- 02(56) }

cap- RC2CBC

FROM Secur eM neMessageV3dot 1- 2009
{iso(1) nenber-body(2) us(840) rsadsi(113549) pkcs(1l) pkcs-9(9)
sm me(16) nodul es(0) id-nod-nsg-v3dot1-02(39)};

-- 2. Hash algorithns in this docunent

MessageDi gest Al gs DI GEST- ALGORI THM : : = {
-- nmda- nd5 | nda-shal,
.o}

-- 3. Signature algorithns in this docunent
Si gnat ur eAl gs SI GNATURE- ALGORI THM : : = {

-- See RFC 3279
-- sa-dsaWthSHAl | sa-rsaWthMD5 | sa-rsaWthSHAL,

}

-- 4. Key Managenent Al gorithns
-- 4.1 Key Agreenent Al gorithns

KeyAgr eenent Al gs KEY- AGREE ::= { kaa-esdh | kaa-ssdh, ...}
KeyAgr eePubl i cKeys PUBLI C-KEY ::= { pk-dh, ...}

-- 4.2 Key Transport Al gorithns

KeyTransport Al gs KEY- TRANSPORT ::= { kt-rsa, ... }

-- 4.3 Symetric Key-Encryption Key Algorithns

KeyW apAl gs KEY-WRAP :: = { kwa-3DESWap | kwa-RC2Wap, ... }
-- 4.4 Key Derivation Al gorithmns

KeyDeri vati onAl gs KEY-DERI VATION :: = { kda-PBKDF2, ... }

-- 5. Content Encryption Al gorithns

Cont ent Encrypti onAl gs CONTENT- ENCRYPTI ON : : =
{ cea-3DES-cbc | cea-RC2-cbc, ... }

-- 6. Message Authentication Code Al gorithns
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MessageAut hAl gs MAC- ALGORI THM : : = { maca- hMAC- SHAL, ... }
-- S/IMME Capabilities for these itens

SM neCaps SM ME- CAPS :: = {
kaa- esdh. &ni meCaps
kaa- ssdh. &ni meCaps
kt-rsa. &m neCaps
kwa- 3DESW ap. &m meCaps
kwa- RC2W ap. &smi meCaps
cea- 3DES- cbc. &smi neCaps
cea- RC2- cbc. &sm nmeCaps
maca- hMAC- SHAL. &snmi neCaps,

-- Algorithmldentifiers

-- rsaEncryption OBJECT IDENTIFIER ::= { iso(1l) nenber-body(2)
-- us(840) rsadsi (113549) pkcs(1l) pkes-1(1) 1}

i d-al g- ESDH OBJECT | DENTIFIER ::= { iso(1) nenber-body(2) us(840)
rsadsi (113549) pkcs(1l) pkcs-9(9) snmine(16) alg(3) 5}

i d-al g- SSDH OBJECT | DENTI FIER ::= { iso(1) nenber-body(2) us(840)
rsadsi (113549) pkcs(1l) pkcs-9(9) smine(16) alg(3) 10 }

i d-al g- CMS3DESW ap OBJECT I DENTIFIER ::= { iso(1l) menber-body(2)
us(840) rsadsi (113549) pkcs(1l) pkcs-9(9) snmine(16) alg(3) 6 }

i d-al g- CMSRC2wr ap OBJECT I DENTIFIER ::= { iso(1) nenber-body(2)
us(840) rsadsi (113549) pkcs(1l) pkcs-9(9) smine(16) alg(3) 7}

des- ede3-chc OBJECT IDENTIFIER ::= { iso(1l) menber-body(2)
us(840) rsadsi (113549) encryptionAl gorithn(3) 7 }

rc2-cbc OBJECT IDENTIFIER ::= { iso(1l) nenber-body(2) us(840)
rsadsi (113549) encryptionAl gorithn(3) 2 }

hMAC- SHA1 OBJECT IDENTIFIER ::= { iso(1l) identified-organization(3)
dod(6) internet(1) security(5) mechanisns(5) 8 1 2 }

i d- PBKDF2 OBJECT IDENTIFIER ::= { iso(1) nenber-body(2) us(840)
rsadsi (113549) pkcs(1l) pkcs-5(5) 12 }
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-- Algorithmldentifier Parameter Types

KeyW apAl gorithm:: =
Al gorithm dentifier {KEY-WRAP, {KeyWapAlgs }}

RC2wr apPar anet er ::= RC2Par anet er Ver si on
RC2Par anet er Ver si on :: = | NTEGER
CBCPar anmeter ::= 1V
IV ::= OCTET STRING -- exactly 8 octets
RC2CBCPar anet er ::= SEQUENCE ({
r c2Par anet er Ver si on | NTEGER ( 1.. 256),
iv OCTET STRING } -- exactly 8 octets
nmaca- hMAC- SHA1 MAC- ALGORI THM : : = {

| DENTI FI ER hMAC- SHAL

PARAMS TYPE NULL ARE preferredAbsent
| S- KEYED- MAC TRUE

SM ME- CAPS {| DENTI FI ED BY hMAC- SHA1}

}

PBKDF2- PRFsAl gorithm dentifier ::= Algorithmdentifier{ ALGOR THV
{ PBKDF2- PRFs} }

al g- hMAC- SHA1 ALGORI THM : : =
{ 1 DENTI FI ER hMAC- SHA1 PARAMS TYPE NULL ARE required }

PBKDF2- PRFs ALGORI THM :: = { al g-hMAC-SHAL1, ... }
PBKDF2- Sal t Sources ALGORITHM :: = { ... }

PBKDF2- Sal t Sour cesAl gorithm dentifier ::=
Algorithmdentifier {ALGORI THM {PBKDF2- Salt Sources}}

def aul t PBKDF2 PBKDF2- PRFsAl gorithmdentifier ::=
{ algorithm al g-hMAC- SHAL. & d, paraneters NULL: NULL }

PBKDF2- par ans :: = SEQUENCE {

salt CHO CE {

speci fied OCTET STRI NG

ot her Sour ce PBKDF2- Sal t Sour cesAl gorithm dentifier },
iterationCount | NTECER (1..MAX),
keyLength | NTEGER (1..MAX) OPTI ONAL,
prf PBKDF2- PRFsAl gorithm dentifier DEFAULT

def aul t PBKDF2
}
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-- This object is included for conpleteness. It should not be used
-- for encoding of signatures, but was sonetines used in ol der
-- versi ons of CM5S for encodi ng of RSA signatures.

-- sa-rsa S| GNATURE- ALGORI THM : : = {

-- | DENTI FI ER r saEncryption

-- - - value is not ASN. 1 encoded
-- PARAMS TYPE NULL ARE required

-- HASHES {nda-shal | nda-nmd5, ...}
-- PUBLI C- KEYS { pk-rsa}

-- No ASN. 1 encoding is applied to the signature val ue
- - for these itens

kaa- esdh KEY- AGREE :: = {
| DENTI FI ER i d- al g- ESDH
PARAMS TYPE KeyW apAl gorithm ARE required
PUBLI C- KEYS { pk-dh }
-- UKMis not ASN. 1 encoded
UKM ARE opti onal
SM ME- CAPS { TYPE KeyW apAl gorithm | DENTI FI ED BY i d- al g- ESDH}

}
kaa- ssdh KEY- AGREE :: = {
| DENTI FI ER i d- al g- SSDH
PARAMS TYPE KeyW apAl gorithm ARE required
PUBLI C- KEYS {pk- dh}
-- UKMis not ASN. 1 encoded
UKM ARE opti onal
SM ME- CAPS { TYPE KeyW apAl gorithm | DENTI FI ED BY i d- al g- SSDH}
}
dh- publ i c- nunber OBJECT | DENTI FI ER :: = dhpubl i chunber
pk-origi nator-dh PUBLI G- KEY ::= {
| DENTI FI ER dh- publ i c- nunmber
KEY DHPubl i cKey
PARAMS ARE absent
CERT- KEY- USAGE { keyAgreenent, enci pherOnly, deci pher Onl y}
}
kwa- 3DESW ap KEY-WRAP :: = {

| DENTI FI ER i d- al g- CVB3DESW ap
PARAMS TYPE NULL ARE required
SM ME- CAPS {| DENTI FI ED BY i d- al g- CMS3DESwr ap}
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}
kwa- RC2W ap KEY-WRAP :: = {
| DENTI FI ER i d- al g- CMSRC2wr ap
PARAMS TYPE RC2wr apPar anet er ARE required
SM ME- CAPS { | DENTI FI ED BY i d- al g- CMSRC2wr ap }
}
kda- PBKDF2 KEY- DERI VATION :: = {
| DENTI FI ER i d- PBKDF2
PARAMS TYPE PBKDF2- parans ARE required
-- No S/M ME caps defined
}
cea- 3DES- cbc CONTENT- ENCRYPTI ON :: = {
| DENTI FI ER des- ede3- cbc
PARAMS TYPE |V ARE required
SM ME- CAPS { | DENTI FI ED BY des-ede3-chbc }
}
cea- RC2- cbc CONTENT- ENCRYPTI ON :: = {
| DENTI FI ER r c2-cbc
PARAMS TYPE RC2CBCPar anet er ARE required
SM ME- CAPS cap- RC2CBC
}
kt -rsa KEY- TRANSPORT :: = {
| DENTI FI ER r saEncrypti on
PARAMS TYPE NULL ARE required
PUBLI C- KEYS { pk-rsa }
SM ME- CAPS {| DENTI FI ED BY rsaEncrypti on}
}
-- S/MME Capabilities - nost have no | abel
cap- 3DESwap SM ME- CAPS ::= { | DENTI FI ED BY i d-al g- CMS3DESwWr ap }
END
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4.

ASN. 1 Modul e for RFC 3565

CMVBAesRsaesCaep- 2009 {iso(1l) menber-body(2) us(840) rsadsi(113549)
pkcs(1l) pkcs-9(9) sminme(16) nodul es(0) id-nod-cns-aes-02(38)}

DEFINITIONS | MPLICI T TAGS :: =

BEG N

| MPORTS

CONTENT- ENCRYPTI ON, KEY- WRAP, SM ME- CAPS

FROM Al gorit hm nf ormati on-2009
{iso(1) identified-organization(3) dod(6) internet(1l) security(5)
mechani sns(5) pkix(7) id-nmod(0)
i d- nod-al gorithm nformation-02(58)};

AES- Cont ent Encrypti on CONTENT- ENCRYPTI ON :: = {
cea-aesl28-cbc | cea-aesl192-cbc | cea-aes256-cbc,
}
AES- KeyW ap KEY-WRAP :: = {
kwa- aes128-wap | kwa-aesl92-wap | kwa-aes256-w ap,
}
SM neCaps SM ME- CAPS :: = {
cea-aesl128-chc. &sni neCaps |
cea- aes192-cbc. &sni neCaps |
cea- aes256- cbc. &sni neCaps |
kwa- aes128-w ap. &ni neCaps |
kwa- aes192-w ap. &ni neCaps |
kwa- aes256- w ap. &ni neCaps,
}

-- AES information object identifiers --

aes OBJECT IDENTIFIER ::=
{ joint-iso-itu-t(2) country(16) us(840) organization(1l) gov(101)
csor(3) nistAlgorithns(4) 1}

-- AES using CBC node for key sizes of 128, 192, 256
cea- aes128- cbc CONTENT- ENCRYPTI ON :: = {
| DENTI FI ER i d- aes128- CBC
PARAMS TYPE AES-IV ARE required
SM ME- CAPS { | DENTI FI ED BY i d-aes128-CBC }
}
i d-aes128- CBC OBJECT IDENTIFIER ::= { aes 2}

cea- aes192- cbc CONTENT- ENCRYPTI ON :: = {
| DENTI FI ER i d- aes192- CBC
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PARAMS TYPE AES-1V ARE required

SM ME- CAPS { | DENTI FI ED BY i d-aes192-CBC }
}
i d-aes192-CBC OBJECT IDENTIFIER ::= { aes 22}
cea- aes256- cbhc CONTENT- ENCRYPTI ON :: = {

| DENTI FI ER i d- aes256- CBC

PARAMS TYPE AES-IV ARE required

SM ME- CAPS { | DENTI FI ED BY i d- aes256- CBC }
}
i d- aes256- CBC OBJECT IDENTIFIER ::= { aes 42 }
-- AES- 1V is the paraneter for all the above object identifiers.
AES-1V ::= OCTET STRI NG (S| ZE(16))
-- AES Key Wap Algorithmldentifiers - Paraneter is absent
kwa- aes128-w ap KEY-WRAP :: = {

| DENTI FI ER i d- aes128-wr ap

PARAMS ARE absent

SM ME- CAPS { | DENTI FI ED BY i d-aesl128-wap }
}
i d-aes128-wap OBJECT IDENTIFIER ::= { aes 5}
kwa- aes192-w ap KEY-WRAP :: = {

| DENTI FI ER i d- aes192- wr ap

PARAMS ARE absent

SM ME- CAPS { | DENTI FI ED BY i d-aesl192-wap }
}
i d-aes192-wrap OBJECT IDENTIFIER ::= { aes 25}
kwa- aes256-w ap KEY-WRAP :: = {

| DENTI FI ER i d- aes256- wr ap

PARAMS ARE absent

SM ME- CAPS { | DENTI FI ED BY i d- aes256-w ap }
}
i d- aes256-w ap OBJECT IDENTIFIER ::= { aes 45}

END
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5. ASN. 1 Modul e for RFC 3851

Secur eM neMessageV3dot 1- 2009
{iso(1) nenber-body(2) us(840) rsadsi(113549) pkcs(1l) pkcs-9(9)
sm nme(16) nodul es(0) id-nmod-nsg-v3dot1-02(39)}

DEFINITIONS | MPLICI T TAGS :: =

BEGA N

| MPORTS

SM ME- CAPS, SM MECapabilities{}

FROM Al gorit hm nf ormati on- 2009
{iso(1) identified-organization(3) dod(6) internet(1l) security(5)
mechani sns(5) pkix(7) id-nmod(0)
i d-nod- al gorithm nformation-02(58)}

ATTRI BUTE

FROM PKI X- CommonTypes- 2009
{iso(1) identified-organization(3) dod(6) internet(1l) security(5)
mechani sns(5) pkix(7) id-nod(0) id-nod-pki xCommon-02(57)}

Subj ect Keyl denti fier, |ssuerAndSerial Nunber, RecipientKeyldentifier
FROM Cr ypt ogr aphi cMessageSynt ax- 2009
{iso(1) nenber-body(2) us(840) rsadsi(113549) pkcs(1l) pkcs-9(9)
sm nme(16) nodul es(0) id-nod-cnms-2004-02(41)}

rc2-cbc, SM neCaps

FROM Crypt ogr aphi cMessageSynt axAl gorit hns- 2009
{iso(1) nenber-body(2) us(840) rsadsi(113549) pkcs(1l) pkcs-9(9)
sm nme(16) nodul es(0) id-nod-cnsal g-2001- 02(37)}

SM neCaps

FROM PKI XAl gs- 2009
{iso(1) identified-organization(3) dod(6) internet(1l) security(5)
mechani sms(5) pkix(7) id-nmod(0)
i d- mod- pki x1-al gorit hms2008- 02(56) }

SM neCaps

FROM PKI X1- PSS- QAEP- Al gori t hms- 2009
{iso(1) identified-organization(3) dod(6) internet(1)
security(5) nechani snms(5) pkix(7) id-nmod(0)
i d- nod- pki x1-r sa- pkal gs-02(54)};

SM neAttributeSet ATTRI BUTE :: =
{ aa-snminmeCapabilities | aa-encrypKeyPref, ... }

-- id-aa is the arc with all new aut henticated and unaut henti cat ed
-- attributes produced by the S/M ME Wrking G oup
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i d-aa OBJECT | DENTIFIER :: =
{ iso(1l) nmenber-body(2) usa(840) rsadsi(113549) pkcs(1l) pkcs-9(9)
smine(16) attributes(2)}

-- The SIMME Capabilities attribute provides a nethod of broadcasting
-- the symetric capabilities understood. Al gorithns SHOULD be ordered

-- by preference and grouped by type

aa-smi neCapabilities ATTRI BUTE :: =
{ TYPE SM MECapabilities{{SM neCapsSet}} |DENTIFI ED BY
sm meCapabilities }
sm meCapabi lities OBJECT I DENTIFIER :: =
{ iso(1l) nmenber-body(2) us(840) rsadsi (113549) pkcs(1) pkcs-9(9)
15 }

SM nmeCapsSet SM ME- CAPS :: =
{ cap-preferBinarylnside | cap-RC2CBC
PKI XAl gs-2009. SM neCaps
Crypt ogr aphi cMessageSynt axAl gori t hns- 2009. SM neCaps
PKI X1- PSS- OAEP- Al gori t hms- 2009. SM nmeCaps, ... }

-- Encryption Key Preference provides a nethod of broadcasting the
-- preferred encryption certificate.

aa- encrypKeyPref ATTRIBUTE :: =
{ TYPE SM MEEncrypti onKeyPref erence
| DENTI FI ED BY i d-aa-encrypKeyPref }

i d-aa-encrypKeyPref OBJECT |IDENTIFIER ::= {id-aa 11}
SM MEENncr ypt i onKeyPreference ::= CHO CE {
i ssuer AndSeri al Nunber [0] IssuerAndSeri al Nunber,

recei pent Keyl d [1] Reci pi entKeyldentifier
subj ect Al t Keyldentifier [2] SubjectKeyldentifier

-- receipentKeyld is spelt incorrectly, but kept for historica
-- reasons.

id-sminme OBJECT IDENTIFIER ::= { iso(1l) nenber-body(2)
us(840) rsadsi (113549) pkcs(1l) pkcs9(9) 16 }

id-cap OBJECT IDENTIFIER ::={ id-smne 11 }

-- The preferBinarylnside indicates an ability to receive nessages
-- with binary encoding inside the CM5 w apper

cap- preferBi naryl nside SM Me- CAPS : : =
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{ -- No value -- | DENTIFIED BY id-cap-preferBinarylnside }
i d-cap-preferBinarylnside OBJECT IDENTIFIER ::= { id-cap 1}
-- The following list ODs to be used with S/M ME V3
-- Signature Al gorithnms Not Found in [ RFC3370]

-- md2W t hRSAEncrypti on OBJECT | DENTIFIER :: =
-- {iso(1) nenber-body(2) us(840) rsadsi(113549) pkcs(1l) pkcs-1(1)
-- 2}

-- Other Signed Attributes

-- signingTime OBJECT I DENTIFIER :: =

-- {iso(1) nenber-body(2) us(840) rsadsi(113549) pkcs(1l) pkcs-9(9)
-- 5}

-- See [ RFC5652] for a description of howto encode the attribute
-- val ue.

cap- RC2CBC SM ME- CAPS : : =
{ TYPE SM MECapabi liti esParanet er sFor RC2CBC
| DENTI FI ED BY rc2-cbc}

SM MECapabi | i ti esParanet er sFor RC2CBC :: = | NTEGER (40 | 128, ...)
-- (RC2 Key Length (nunber of bits))

END
6. ASN. 1 Module for RFC 3852
This nodul e has an ASN.1 idiomfor noting in which version of CM5
changes were nmade fromthe original PKCS #7; that idiomis "[[v:",

where "v" is an integer. For exanple:

Revocati onl nf oChoice ::= CHO CE {
crl Certificatelist,

tt5§ other [1] IMPLICI T O her Revocati onl nfoFormat ]] }

Simlarly, this nodule adds the ASN.1 idiomfor extensibility (the
"...,") in all places that have been extended in the past. See the
exanpl e above.

Crypt ogr aphi cMessageSynt ax- 2009

{ iso(1l) menber-body(2) us(840) rsadsi(113549)

pkcs(1l) pkcs-9(9) sminme(16) nodul es(0) id-nod-cns-2004-02(41) }
DEFINITIONS | MPLICI T TAGS :: =
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BEG N
| MPORTS

Par anOpt i ons, DI GEST- ALGORI THM S| GNATURE- ALGORI THM
PUBLI C- KEY, KEY- DERI VATI ON, KEY-WRAP, MAC- ALGORI THM
KEY- AGREE, KEY- TRANSPORT, CONTENT- ENCRYPTI ON, ALGORI THM
Al gorithm dentifier
FROM Al gori t hm nf or mat i on- 2009
{iso(1) identified-organization(3) dod(6) internet(1l) security(5)
mechani sms(5) pkix(7) id-nmod(0)
i d-nmod- al gorithm nformation-02(58)}
Si gnat ur eAl gs, MessageDi gest Al gs, KeyAgr eenent Al gs,
MessageAut hAl gs, KeyW apAl gs, Content Encrypti onAl gs
KeyTransport Al gs, KeyDerivationAl gs, KeyAgreePubl i cKeys
FROM Cr ypt ogr aphi cMessageSynt axAl gorit hns- 2009
{ iso(1l) nmenber-body(2) us(840) rsadsi (113549) pkcs(1) pkcs-9(9)
sm nme(16) nodul es(0) id-nod-cnsal g-2001- 02(37) }

Certificate, CertificateList, CertificateSerial Nunmber,
Nanme, ATTRI BUTE

FROM PKI X1Expl i ci t-2009
{ iso(l) identified-organization(3) dod(6) internet(1)
security(5) nmechani snms(5) pkix(7) id-nmod(0)
i d- nod- pki x1-explicit-02(51) }

AttributeCertificate

FROM PKI XAt tri buteCertificate-2009
{ iso(l) identified-organization(3) dod(6) internet(1)
security(5) nmechani snms(5) pkix(7) id-nmod(0)
i d-nod-attribute-cert-02(47) }

AttributeCertificateVl

FROM Attri buteCertificateVersionl-2009
{ iso(1l) menber-body(2) us(840) rsadsi (113549) pkcs(1) pkcs-9(9)
sm nme(16) nodul es(0) id-nmod-v1AttrCert-02(49) } ;

-- Cryptographi c Message Syntax

-- The following are used for version nunbers using the ASN. 1

-- idiom"[[n:"

- - Version 1 = PKCS #7

-- Version 2 = S/IM M V2

-- Version 3 = RFC 2630

-- Version 4 = RFC 3369

-- Version 5 = RFC 3852
CONTENT- TYPE :: = TYPE-| DENTI FI ER
Cont ent Type ::= CONTENT-TYPE. & d
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Contentlnfo ::= SEQUENCE {
content Type CONTENT- TYPE.
& d({Content Set}),
cont ent [0] EXPLICIT CONTENT- TYPE.

&Type({Cont ent Set } { @ont ent Type})}

Cont ent Set CONTENT- TYPE ::= {
-- Define the set of content types to be recognized.
ct-Data | ct-SignedData | ct-EncryptedData | ct-Envel opedData |
ct-Aut henticatedbData | ct-DigestedData, ... }

Si gnedDat a : : = SEQUENCE {
versi on CMsVersi on,
di gest Al gorithns SET OF Di gestAl gorithnm dentifier,
encapCont ent | nf o Encapsul at edCont ent | nf o,
certificates [0] IMPLICIT CertificateSet OPTI ONAL,
crls [1] IMPLICI T Revocati onl nf oChoi ces OPTI ONAL,
signerlinfos Signerlnfos }

Signerinfos ::= SET OF Signerlnfo

Encapsul at edContent I nfo ::= SEQUENCE ({
eCont ent Type CONTENT- TYPE. & d({Content Set}),
eCont ent [0] EXPLICIT OCTET STRI NG
( CONTAI NI NG CONTENT- TYPE.
&Type({ Cont ent Set } { @Cont ent Type})) OPTI ONAL }

Signerinfo ::= SEQUENCE {
ver si on CMVSVer si on,
sid Signerldentifier,
di gest Al gorit hm Di gest Al gorithnldentifier,
signedAttrs [0] IMPLICIT SignedAttributes OPTI ONAL,
si gnat ur eAl gorithm Si gnatureAl gorithmdentifier,
si gnat ure Si gnat ureVal ue,
unsi gnedAttrs [1] IMPLICIT Attributes
{{Unsi gnedAttributes}} OPTIONAL }

SignedAttributes ::= Attributes {{ SignedAttributesSet }}

Signerldentifier ::= CHO CE {
i ssuer AndSer i al Nunber | ssuer AndSeri al Nunber,

[[3 subj ect Keyl dentifier [0] SubjectKeyldentifier ]] }

Si gnedAttri butesSet ATTRIBUTE :: =
{ aa-signingTinme | aa-nessageDi gest | aa-contentType, ... }

Unsi gnedAttri butes ATTRIBUTE ::= { aa-countersignature, ... }
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Si gnatureVal ue ::= OCTET STRI NG

Envel opedDat a :: = SEQUENCE {
versi on CMVSVer si on,
originatorinfo [0] IMPLICIT Oiginatorlnfo OPTI ONAL,
reci pi entl nfos Reci pi entl nfos,
encrypt edCont ent | nf o Encrypt edCont ent | nf o,

[[2 unprotectedAttrs [1] IMPLICIT Attributes
{{ UnprotectedAttributes }} OPTIONAL ]] }

Oiginatorinfo ::= SEQUENCE {
certs [O] IMPLICIT CertificateSet OPTI ONAL,
crls [1] IMPLICIT Revocati onl nf oChoi ces OPTI ONAL }

Recipientlnfos ::= SET SIZE (1.. MAX) OF Recipientlinfo
Encrypt edContentInfo ::= SEQUENCE {
cont ent Type CONTENT- TYPE. & d({Content Set}),

cont ent Encrypti onAl gorithm Content Encrypti onAl gorithml dentifier,
encr ypt edCont ent [0] IMPLICIT OCTET STRI NG OPTI ONAL }

-- If you want to do constraints, you mght use:

-- EncryptedContentinfo ::= SEQUENCE {

-- content Type CONTENT- TYPE. & d({Content Set}),

-- content EncryptionAl gorithm Content Encrypti onAl gorithml dentifier,
-- encryptedCont ent [0] I'MPLICIT ENCRYPTED { CONTENT- TYPE.

-- &Type({Cont ent Set } { @ont ent Type}) OPTI ONAL }

-- ENCRYPTED {ToBeEncrypted} ::= OCTET STRI NG ( CONSTRAI NED BY

-- { ToBeEncrypted } )

UnprotectedAttri butes ATTRIBUTE ::= { ... }
Recipientlnfo ::= CHO CE {
ktri KeyTr ansReci pi ent | nf o,

[[3: kari [1] KeyAgreeRecipientlinfo ]],

[[4: kekri [2] KEKRecipientlnfo]l],

[[5: pwi [3] PasswordReci pi entlnfo,
ori [4] O herRecipientinfo ]] }

Encrypt edKey ::= OCTET STRI NG
KeyTransReci pi entInfo ::= SEQUENCE {
versi on CMsVersion, -- always set to 0 or 2

rid Recipientldentifier,
keyEncryptionAl gorithm Al gorithm dentifier
{ KEY- TRANSPORT, {KeyTransportAl gorithntet}},
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encrypt edKey Encrypt edKey }
KeyTransport Al gorit hnSet KEY- TRANSPORT ::= { KeyTransportAlgs, ... }

Reci pientldentifier ::= CHO CE {
i ssuer AndSeri al Nunber | ssuer AndSeri al Nunber,

[[2: subjectKeyldentifier [0] SubjectKeyldentifier ]] }
KeyAgr eeReci pi entInfo ::= SEQUENCE {

versi on CMsVersion, -- always set to 3

originator [0] EXPLICIT OriginatorldentifierOKey,

ukm [ 1] EXPLICIT User Keyi nghat eri al OPTI ONAL,

keyEncrypti onAl gorithm Al gorithm dentifier

{ KEY- AGREE, {KeyAgreenent Al gorithnBet}},
reci pi ent Encrypt edKeys Reci pi ent Encrypt edKeys }

KeyAgr eenent Al gorit hnSet KEY- AGREE ::= { KeyAgreenentAlgs, ... }

OiginatorldentifierOKey ::= CHO CE {
i ssuer AndSeri al Number | ssuer AndSeri al Nunber,
subj ect Keyl dentifier [0] SubjectKeyldentifier,
originatorKey [1] Oigi natorPublicKey }

Ori gi nat or Publ i cKey ::= SEQUENCE {
al gorithm Al gorithm dentifier {PUBLIC KEY, {OiginatorKeySet}},
publicKey BI T STRI NG }

Ori gi nat or KeySet PUBLI C-KEY ::= { KeyAgreePublicKeys, ... }
Reci pi ent Encrypt edKeys ::= SEQUENCE OF Reci pi ent Encr ypt edKey
Reci pi ent Encrypt edKey :: = SEQUENCE {

rid KeyAgreeRecipientldentifier,
encrypt edKey Encrypt edKey }

KeyAgr eeReci pientldentifier ::= CHO CE {
i ssuer AndSeri al Nunmber | ssuer AndSeri al Nunber,
rKeyld [0] IMPLICIT RecipientKeyldentifier }

Reci pi ent Keyl dentifier ::= SEQUENCE {
subj ect Keyl denti fier SubjectKeyldentifier,
date CeneralizedTi me OPTI ONAL,
other Ot herKeyAttribute OPTI ONAL }

Subj ect Keyl dentifier ::= OCTET STRI NG
KEKReci pi entI nfo ::= SEQUENCE {
versi on CMsVersion, -- always set to 4
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keki d KEKI dentifier,
keyEncrypti onAl gorithm KeyEncrypti onAl gorithm dentifier,
encrypt edKey Encrypt edKey }

KEKI dentifier ::= SEQUENCE {
keyl dentifier OCTET STRI NG
date CeneralizedTi ne OPTI ONAL,
ot her Ot herKeyAttribute OPTI ONAL }

Passwor dReci pi entlI nfo ::= SEQUENCE {
ver si on CMVSVer si on, -- always set to O
keyDerivationAl gorithm [0] KeyDerivationAl gorithmdentifier
OPTI ONAL,

keyEncrypti onAl gorithm KeyEncrypti onAl gorithn dentifier,
encrypt edKey Encrypt edKey }

OTHER- RECI PI ENT :: = TYPE-I| DENTI FI ER

O herReci pientInfo ::= SEQUENCE {
ori Type OTHER- RECI Pl ENT.
& d({Supported her Reci pl nfo}),
ori Value  OTHER- RECI PI ENT.
&Type({SupportedQ her Reci pl nf o} { @ri Type})}

SupportedCQ her Reci plnfo OTHER-RECIPIENT ::={ ... }

Di gest edData :: = SEQUENCE {
ver si on CMSVer si on,
di gest Al gorithm Di gest Al gorithm dentifier,
encapCont ent I nf o Encapsul at edCont ent | nf o,

digest Digest, ... }
Di gest ::= OCTET STRI NG
Encrypt edDat a :: = SEQUENCE {

versi on CMVSVer si on,
encrypt edCont ent | nf o Encrypt edCont ent | nf o,

