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1 Reason for Change

This CR concerns the introductions of STKM Parameters. In particular, for parameters common for DRM Profile and Smartcard Profile, the introductions are proposed to be moved to a new section, while introductions for profile specific parameters are proposed to be done within the sections introducing the particular profile.
Proposed modifications are particularly:

· Add a new section, where all common STKM attributes are introduced.

· Move the introduction of common attributes from section 5.5 to the new section.

· Move the introduction of terminal_binding_key into the section where SC Profile STKM is discussed.

· Remove terminal_binding_key from the DRM Profile STKM. The attribute was used for SC Profile only, and had no purpose in DRM Profile STKM.

· At the beginning of the old section 5.5.3 (Coding and Semantics of Attributes), added text referring to the new section where common attributes are introduced.

· At the section where SC Profile STKM is discussed, added text referring to the new section where common attributes are introduced.

Note that this CR does not modify sections of the Smartcard Profile using (R-)UIM. This is due to the fact that the STKM section for Smartcard Profile using (R-)UIM is currently empty.

R01: Removed terminal_binding_flag from the section 8.3. The flag is not used by DRM Profile, and therefore should not be introduced together with the common attributes.
2 Impact on Backward Compatibility

none

3 Impact on Other Specifications

none

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

n/a
6 Detailed Change Proposal

Change 1:  Modifications in the section 5.5






     Please note that the section numbers below may be incorrectly updated by MS-Word.
5.5 Layer 3: Short Term Key Message - STKM


This Section describes the format and role of STKM (Short Term Key Message) in the transport of short term traffic keys (TEKs) for DRM profile at the Short Term Key Delivery layer.
Each
 STKM SHALL be encapsulated in exactly 1 UDP packet.

In order to keep access times low for devices that start accessing a service, a STKM SHALL be transmitted periodically.

The STKM SHALL be transported over the same network stack as the media streams that are protected with the traffic keys contained in the STKM.  The STKM stream MAY be transported in an own session, e.g., an RTP session.

	Short_Term_Key_Message_Description
	Length
	Type

	short_term_key_message() {
	
	

	
selectors_and_flags {
	
	

	

protocol_version
	4
	uimsbf

	

protection_after_reception
	2
	uimsbf

	

reserved_for_future_use
	1
	bslbf

	

access_criteria_flag
	1
	uimsbf

	

traffic_protection_protocol
	3
	uimsbf

	

traffic_authentication_flag
	1
	uimsbf

	

next_traffic_key_flag
	1
	uimsbf

	

timestamp_flag
	1
	uimsbf

	

programme_flag
	1
	uimsbf

	

service_flag
	1
	uimsbf

	
}
	
	

	
if (traffic_protection_protocol == TKM_ALGO_IPSEC) {
	
	

	

security_parameter_index
	32
	uimsbf

	

if (next_traffic_key_flag == KSM_FLAG_TRUE ) {
	
	

	


next_security_parameter_index
	32
	uimsb

	

}
	
	

	
}
	
	

	
if (traffic_protection_protocol == TKM_ALGO_SRTP) {
	
	

	

master_key_index_length
	8
	uimsbf

	

master_key_index
	8*master_key_index_length
	uimsbf

	                 reserved_for_future_use
	5
	bslbf

	                 next_master_key_index_flag
	1
	uimsbf

	                 next_master_salt_flag
	1
	uimsbf

	                 master_salt_flag
	1
	uimsbf


	if (master_salt_flag == TKM_FLAG_TRUE) {
	
	

	master_salt
	112
	bslbf


	                 }
	
	

	

if (next_traffic_key_flag == KSM_FLAG_TRUE ) {
	
	

	                          if (next_master_key_index_flag == KSM_FLAG_TRUE) {
	
	

	                                  next_master_key_index
	8*master_key_index_length
	uimsbf

	                          }
	
	

	         if (next_master_salt_flag == TKM_FLAG_TRUE) {
	
	

	        next_master_salt
	112
	bslbf

	                         }
	
	

	

}
	
	

	
}
	
	

	
if (traffic_protection_protocol == TKM_ALGO_ISMACRYP) {
	
	

	                 key_indicator_length
	8
	uimbf

	

key_indicator
	8*key_indicator_length
	uimsbf

	

if (next_traffic_key_flag == TKM_FLAG_TRUE) {
	
	

	


key_indicator
	8*key_indicator_length
	uimsbf

	

}
	
	

	
}
	
	

	
if (traffic_protection_protocol == TKM_ALGO_DCF) {
	
	

	

key_identifier_length
	8
	uimsbf

	

key_identifer
	8*key_identifier_length
	bit string

	
}
	
	

	
encrypted_traffic_key_material_length
	8
	uimsbf

	
encrypted_traffic_key_material
	8*encrypted_traffic_key_material_length
	bslbf

	
if (next_traffic_key_flag == TKM_FLAG_TRUE) {
	
	

	

next_encrypted_traffic_key_material
	8*encrypted_traffic_key_material_length
	bslbf

	
}
	
	

	
reserved_for_future_use
	4
	bslbf

	
traffic_key_lifetime
	4
	uimsbf

	
if (timestamp_flag == TKM_FLAG_TRUE) {
	
	

	


Timestamp
	40
	mjdutc

	
}
	
	

	
if (access_criteria_flag == TKM_FLAG_TRUE) {
	
	

	

reserved_for_future_use
	8
	bslbf

	

number_of_access_criteria_descriptors
	8
	uimsbf

	

access_criteria_descriptor_loop() {
	
	

	


access_criteria_descriptor()
	
	

	

}
	
	

	
}
	
	

	
if (programme_flag == TKM_FLAG_TRUE) {
	
	

	

programme_selectors_and_flags {
	
	

	


reserved_for_future_use
	7
	bslbf

	


permissions_flag
	1
	uimsbf

	

}
	
	

	

if (permissions_flag == TKM_FLAG_TRUE) {
	
	

	


permissions_category
	8
	uimsbf

	

}
	
	

	

if (service_flag == TKM_FLAG_TRUE) {
	
	

	


encrypted_PEK
	128
	bslbf

	

}
	
	

	

programme_CID_extension
	32
	uimsbf

	

programme_MAC
	96
	bslbf

	
}
	
	

	
if (service_flag == TKM_FLAG_TRUE) {
	
	

	

service_CID_extension
	32
	uimsbf

	

service_MAC
	96
	bslbf

	
}
	
	

	}
	
	


Reserved_for_future_use – These bits are reserved for future use, and SHALL be set to zero when not used.


	
	
	

	
	
	

	
	
	







	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	









5.5.3 Coding and Semantics of Attributes

Section <ADD REFERENCE TO NEW SECTION 8> introduces the coding and semantics of all Attributes common between the DRM Profile and the Smartcard profile. Any DRM Profile specific attributes are introduced below.
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next_traffic_key_flag – indicates whether or not the Short Term Key Message contains the next traffic key material:

	TKM_FLAG_FALSE
	The Short Term Key Message contains only the current traffic key material.

	TKM_FLAG_TRUE
	The Short Term Key Message contains both the current and the next traffic key material.


The next traffic key material SHALL be be included at least 1 second before it becomes current. This is to enable the devices to process the traffic key material and put the necessary security associations in place before the media packets that are encrypted with the next traffic encryption key start arriving.

The next traffic key material SHALL NOT be included earlier than 1 minute before it becomes current. This is to limit the effect on pay-per-view enforcement that is caused by sending the next traffic key material encrypted with the encryption key of a program that may end before the next traffic key becomes current to maximally 1 minute.

The above times SHALL be relative to the moment of transmission of the key stream messages.

timestamp_flag – indicates whether or not the key stream message contains a timestamp:

	TKM_FLAG_FALSE
	The key stream message does not contain a timestamp.

	TKM_FLAG_TRUE
	The key stream message contains a timestamp.


program_flag – indicates whether or not the program key layer is present in the Short Term Key Message:

	TKM_FLAG_FALSE
	The PEK is not present, i.e. the optional program key layer is not used for the service.

	TKM_FLAG_TRUE
	The PEK is present, i.e. the optional program key layer is used for the service.


<program_flag> and <service_flag> SHALL NOT both be 0. All other combinations are allowed, indicating that either one or both of the key layers are present.

service_flag – indicates whether or not the service block is present in the Short Term Key Message:

	TKM_FLAG_FALSE
	The SEK is not present, i.e. the optional service key layer is not used for the service.

	TKM_FLAG_TRUE
	The SEK is present, i.e. the optional service key layer is used for the service.


<program_flag> and <service_flag> SHALL NOT both be 0. All other combinations are allowed, indicating that either one or both of the key layers are present.

security_parameter_index – provides the link to the IPsec ESP header:

Upon reception of a protected IP packet, the terminal SHALL use the security parameter index (SPI) to identify (look up) the correct security association and thereby find the decryption and authentication keys to be used for the received IPsec ESP packet.  The SPI value SHALL be in the range 0x00000100 – 0xFFFFFFFF.  An incoming ESP packet containing the SPI value specified in this field SHALL use the keymaterial provided in the encrypted traffic key material field as keymaterial for the decryption operation.
next_security_parameter_index – provides the link to the IPsec ESP header:

This field is present in the packet only if next traffic key flag is set to true.  This field then contains the IPSec SPI value corresponding to the next_encrypted traffic key material field.  The value of the SPI SHALL be in the range 0x00000100 – 0xFFFFFFFF.  An incoming ESP packet containing the SPI value specified in this field SHALL use the keymaterial provided in the next encrypted traffic key material field as keymaterial for the decryption operation.

master_key_index_length – provides the length of the master_key_index field

This field gives the length of the master_key_index field in bytes.
master_key_index – provides the link to the SRTP header:

Upon reception of a protected RTP packet, the terminal SHALL use the master key index (MKI) to identify (look up) the correct security association and thereby find the decryption and authentication keys to be used for a received SRTP packet.

This field is a sequence of 8-bit values. The sequence consists of master_key_index_length bytes. The bytes are in the same order that they will be in an SRTP packet and SHALL be in SRTP [RFC3711] network byte-order when extracting the MKI value.

next_master_key_index_flag – specifies if the master key index (MKI) for the next TEK is explicitly included in the SRTP parameters (as the  next_master_key_index field).  In the case that the next_master_key_index is not present in the message, the value of current MKI+1 SHALL be assumed.  In the case when the next_traffic_key_flag is false there is no information related to the next traffic key included in the message and this parameter does not apply.

next_master_salt_flag – specifies if the next SRTP master salt value corresponding to the next TEK is explicitly included in the SRTP parameters (as the next_master_salt field).  In the case that the next_master_salt is not present in the message, the same value as for the current master salt SHALL be assumed.  In the case when the next_traffic_key_flag is false there is no information related to the next traffic key included in the message and this parameter does not apply.
master_salt_flag – specifies if the master salt is included in the SRTP parameters.  In the case that the master salt is not present in the message, a NULL value consisting of 112 0-bits SHALL be assumed.

master_salt – SRTP master salt that is used along with the master key to derive SRTP session keys as defined by SRTP [RFC3711].

next_master_key_index – provides the link to the SRTP header:

This field is present in the packet only if the next_traffic_key_flag and the next_master_key_index_flag are both set to true.  This field then contains the SRTP MKI value corresponding to the next_encrypted traffic key material field.  An incoming protected RTP packet containing the MKI value specified in this field SHALL use the key material provided in the next encrypted traffic key material field as key material for the decryption operation.

next_master_salt – next value of the SRTP master salt that is used along with the next master key to derive SRTP session keys as defined by SRTP [RFC3711].

This field is present in the packet only if the next_traffic_key_flag and the next_master_salt_flag are both set to true.  This field then contains the SRTP master salt value corresponding to the next_encrypted traffic key material field.  An incoming protected RTP packet containing the next MKI value SHALL use the next master salt value provided in this field during the SRTP session key derivation.


key_indicator – value of the KeyIndicator used to identify the TEK transported in the STKM. This is used to identify the particular TEK key needed to decrypt AUs (as indicated in the OMABCASTAUHeader).  The key_indicator_length parameter is part of the Session Description Protocol (SDP) and is described in Section Error! Reference source not found..

key_identifier_length – indicates the length in bytes of the key_identifier.  For ISMACryp, key_indicator_length is signaled in SDP. For DRM profile, the key_indicator_length is also signaled in STKM. The Smartcard profile STKM does not contain such field for ISMACryp.

key_identifier – value of the identifier used to identify the TEK key transported in the traffic key stream message. This is used to identify the particular TEK needed to decrypt DCF encoded files.

encrypted_traffic_key_material_length – is the length in bytes of the encrypted traffic key material.

The length of the traffic key material depends on the encryption and authentication algorithm, and is obtained by adding the respective key sizes. Encryption MAY require the clear-text key material to be padded.

encrypted_traffic_key_material – is the key material currently used for encryption and optional authentication of the traffic, encrypted using AES-128-CBC, with fixed IV 0, and with 0 padding in the last block, if needed.

If <programme_flag> == TKM_FLAG_TRUE, the traffic key material is encrypted with the Programme Encryption Key (PEK).

If <programme_flag> == TKM_FLAG_FALSE and <service_flag> == TKM_FLAG_TRUE, the traffic key material is encrypted with the Service Encryption Key (SEK).

After decryption (and discarding any padding), the Traffic Encryption Key (TEK) and the Traffic Authentication Key (TAK) are obtained in a way that depends on the protocol used for traffic protection:

IPsec:  If no traffic authentication is used, the TEK is identical to the decrypted traffic key material (16 bytes).
If traffic authentication is used, TEK and Traffic Authentication Seed (TAS) are obtained by splitting the decrypted traffic key material into two parts, where the TEK is identical to the first 16 bytes, and the TAS is identical to the second 16 bytes. The TAK (20 bytes) is derived from the TAS, as described in Section 0.

SRTP:  The master key is identical to the decrypted traffic key material and SHALL always be a 16-byte key. How the TEK and TAK are derived from the master key is defined by SRTP.
ISMACRYP:  If no traffic authentication is used, the decrypted traffic key material is identical to the key used for the AES-CTR decryption and its length is 16 bytes. If authentication is used, the first 16 bytes of the decrypted traffic key material are used as the 128 bit master key (MK) together with the 112 bit master_salt (MS) to derive encryption and authentication keys as described by STRP.

For the DRM Profile, the MK SHALL be sent in the STKM, the MS SHALL be signalled via SDP.

For the Smartcard Profile, the MK SHALL be sent in the MIKEY STKM. The MS SHALL also be sent in the MIKEY STKM.

next_encrypted_traffic_key_material – is the encrypted key material used for encryption and optional authentication of the traffic after the current crypto period is over and the next crypto period starts.  The structure of this attribute is the same as for the encrypted_traffic_key_material attribute.
traffic_key_lifetime – is the lifetime in seconds of the Traffic Encryption Key, relative to the first occurrence of an SPI or MKI.

If <traffic_key_lifetime> is n, then the actual lifetime is 2n seconds, as presented in the following table:

Note: Although the allowed values for the traffic_key_lifetime span from seconds to hours, service providers should not use TKM key material to realize long term key functionality. The TKM messages should be considered and used strictly for short-term key signalling.  Also, the lifetime of traffic keys should be considerably shorter than the lifetime of service keys and program keys, to avoid users receiving the service or PPV event (encrypted with traffic keys) even after their service key or current program key has expired.
The following scenario may help in explaining the note.  The field "next_encrypted_traffic_key_material" maybe present in the STKM.  The field is encrypted with the current Service Key or current Program Key.  If someone subscribes to a service, or someone purchases a PPV event, then the person obtains both the current TEK and the next TEK.  At the end of the service period, or the end of a PPV event, this means that the person has also a TEK for the next service period or the next PPV event.  If the person stops subscription at the end of the current service period or the end of the current PPV event, then the person still has access to the first TEK of the next service period or next PPV event.  When the maximum TEK lifetime is 1.5 minutes, a subscriber can at most have 1.5 minutes of unauthorized content, which may not be considered to be excessive.  If the traffic_key_lifetime becomes 2 hours, then the subscriber may have excessive access to unauthorized conetnt, especially in the case of PPV events, because the person now may have 2 hours of unauthorized content.

The TEK can be changed frequently to mitigate the risk of end-users posting the key via the interactive channel so that non-members can download that key.  The cost of the attack, i.e., extracting the key, and uploading and downloading the key should be made to be more expensive than the cost of BCAST service/content.  The frequency of change depends on the value of the BCAST service/content.  For high-value PPV content, the TEK SHOULD be changed frequently whereas for low-value content, the TEK MAY be changed infrequently.  The exact frequency is a configurable value and does not have impact on interoperability.  The option to include two consecutive keys into one STKM, using next_encrypted_traffic_key_material, should be executed with care, since it allows the end user in any case to access service for 2*traffic_key_lifetime.

In the case when a Program Event is available either through subscription or as a PPV event, a STKM containing the next TEK at the end of a PPV program would allow a PPV user to view part of the next PPV event that corresponds to the next TEK.  In this case, if next_encrypted_traffic_key_material is used, it SHOULD be utilized with sufficiently short Traffic Key lifetimes so as not to provide PPV users with free access to a PPV event that has not yet been purchased.
The actual duration of the crypto period SHALL be strictly shorter than the defined lifetime of the traffic key material. Typically, an SPI or MKI appears for the first time implicitly, when the “next” traffic key material is included in a STKM. Any safety margins to cope with network and transmission delays SHALL be added by the network. A typical value for the lifetime could be three times the crypto period.

The maximal value for the crypto period duration is in practice slightly shorter than the TEK lifetime, because the TKM will include the “current” and “next” traffic key material before a change of crypto period, to allow the devices to set up the security associations.

After the lifetime has expired, the security association containing the TEK can be safely deleted by the terminal. This may help managing the security association database in the terminal or enable other optimizations.

The maximum value for the TEK lifetime is defined mainly in order to have a strict upper bound for the effect of the “sneak post view” problem: the next traffic key material is distributed under the current PEK, and allows viewers to view a programme during the next crypto period. Should this possibility still be of a concern, the network MAY choose a shorter crypto period than the maximum value, or, during the crypto period where the current programme ends and a new programme starts, choose to distribute the current and the next traffic key material in separate STKMs, encrypted with their respective PEKs.

timestamp – Field containing a timestamp at the point of sending the key stream message. The timestamp SHALL be used as a reliable time of reception of the associated media stream for post-acquisition permissions. The device SHALL not use the timestamp as a reliable source for DRM time.

The format of the 40-bit mjdutc field is specified in Section Error! Reference source not found.. This 40-bit field contains the timestamp of the key stream message in Universal Time, Co-ordinated (UTC) and Modified Julian Date (MJD). This field is coded as 16 bits giving the 16 LSBs of MJD followed by 24 bits coded as 6 digits in 4-bit Binary Coded Decimal (BCD).

As an example, 93/10/13 12:45:00 is coded as "0xC079124500".

access_criteria_flag – indicates whether or not access criteria are defined for the program:

	TKM_FLAG_FALSE
	No access criteria are defined, implying that the terminal is allowed to access program without further restrictions (provided the necessary keys are available to the terminal).

	TKM_FLAG_TRUE
	Access criteria are defined, implying that the terminal is allowed to access the program only if the specified access criteria are met.


Access criteria cannot change during a program, i.e. as long a PEK is valid.
permissions_flag – indicates whether or not permissions category is defined for the programme:

	KSM_FLAG_FALSE
	No permissions category is defined.

	KSM_FLAG_TRUE
	Permissions category is defined.



permissions_category – indicates the permissions category for the programme:

	0x00
	No permissions category, RO applies as such,

	0x01...0x3F
	Permissions_category is included in the post- acquisition permissions lookup.

	0x40...0xFF
	Reserved for future standardization.


If permissions_category is in the range 0x01...0x3F,

· In case of ICRO, the device SHALL use as service_CID for post-acquisition permissions lookup the text string 

service_CID = bsdaID + "#S" + serviceBaseCID + "@" + hex(service_CID_extension) + "_" + hex(permissions_category)
and then apply the permissions specified in the service ICRO for this asset.  The string value bsdaID is discussed in the Service Guide Delivery descriptor (SGDD) at Section 5.4.2.2 of [BCAST10-ESG].

· In case of BCRO, the device SHALL look up the permissions specified in the service BCRO for the asset that has a matching permissions_category field.

If permissions_category is in the (reserved for future standardization) range 0x40...0xFF, and the device does not support it, the device SHALL drop (i.e. ignore) all post-acquisition permissions (like play, redistribute etc.) indicated in the service RO, or if the device cannot do such permissions dropping, allow real-time rendering of the streaming content only (i.e. refuse to record the content, or to redistribute it in real time). Permissions_category has no impact on a Programme RO. The permissions delivered in a Programme RO apply as such.

encrypted_PEK – is the Programme Encryption Key (PEK) used within the current STKM to decrypt the traffic key material, encrypted using AES-128-CBC with a fixed IV equal to 0.  The PEK is encrypted with the SEK.

program_CID_extension – is the extension of the program_CID which allows to identify the program key material that has been delivered to the device within a LTKM for a program.

Note that for BCRO, a binary, fixed-size version of the content ID (CID) is needed. This ID is called BCI in this specification.

The CID/BCI of the service key is constructed as:

program_CID = bsdaID + "#P" + serviceBaseCID + "@" + hex(program_CID_extension)

program_BCI = hash(bsdaID + "#P" + serviceBaseCID + "@") + program_CID_extension

The bsdaID and serviceBaseCID are string values and are expected to be part of the service guide. Upon receiption of a STKM, the terminal can assemble the program_CID/BCI and look up the PEK (wrapped inside a LTKM).

The hex() function is a hexadecimal presentation of the parameter containing hexadecimal characters 0-9 and a-f (in lowercase) with possible preceding zeros. As an example, for a 16 bit value 2748, hex() returns "0abc". Note that two characters are always generated for each byte.
The hash function for the construction of program_BCI is SHA1-64. It doesn’t depend on the contents of the STKM, and can thus be pre-computed.

If the permissions_category field is present and has a nonzero value, the Service_CID of the service is constructed as specified above (at description of the permissions_category field).

bsdaID is the globally co-ordinated ID of the broadcast service distribution/adaptation center.

program_MAC – is the HMAC-SHA-1-96 according to [RFC2104] and [RFC2404] calculated over all preceding fields of the Short Term Key Message.  It is used to authenticate the relevant part of the STKM in case of pay-per-view, where a PEK from a LTKM for a program is used to directly decrypt the traffic key material.

In case the terminal is accessing the STKM with a LTKM for a program, the terminal SHALL compute the program MAC, and drop the message if authentication fails. In this case, <program_MAC> MAY also be used to detect and drop duplicates (it can be expected that a particular STKM is repeated multiple times, in order to keep access times short for terminals that newly start receiving a broadcast transmission).

In case the terminal is accessing the STKM with a LTKM for a service, it will not be able to compute the program MAC, and there is no need for it to do so.

service_CID_extension – is the extension of the service_CID which allows to identify the service key material that has been delivered to the device within a LTKM for a service.

Note that for BCRO, a binary, fixed-size version of the content ID (CID) is needed. This ID is called BCI in this specification.

The CID/BCI of the service key is constructed as:

service_CID ::= bsdaID + "#S" + serviceBaseCID + "@" + ascii(service_CID_extension)

service_BCI ::= hash(bsdaID + "#S" + serviceBaseCID + "@") + service_CID_extension

The bsdaID and serviceBaseCID are string values and are expected to be part of the service guide. Upon reception of a STKM, the terminal can assemble the service_CID/BCI and look up the SEK (wrapped inside a LTKM).

The hash function for the construction of service_BCI is SHA1-64. It doesn’t depend on the contents of the STKM, and can thus be pre-computed.

bsdaID is the globally co-ordinated ID of the broadcast service distribution center.

service_MAC – is the HMAC-SHA-1-96 according to [RFC2104] and [RFC2404] calculated over all preceding fields of the Short Term Key Message.  It is used to authenticate the STKM with SAK in case of subscription, where a SEK from a LTKM for a service is used to decrypt the PEK and further decrypt the traffic key material.

In case the terminal is accessing the STKM with a LTKM for a service, the terminal SHALL compute the service MAC, and drop the message if authentication fails, i.e. if the computed MAC doesn’t correspond to <service_MAC>. In this case, <service_MAC> MAY also be used to detect and drop duplicates (it can be expected that a particular traffic key message is repeated multiple times, in order to keep access times short for terminals that newly start receiving a broadcast transmission).

In case the terminal is accessing the STKM with a LTKM for a program, it need not to compute the service MAC.
5.5.4 Authentication for STKMs for OMA DRM 2.0 Extensions

A STKM can contain two MAC fields: The program MAC and the service MAC.  If only one MAC field would be used, the authentication key could only be renewed when both SEK and PEK change at the same time. Having two MAC fields and two authentication keys makes it possible to authenticate the message and check for its integrity while only having one key set. The Service Authentication Key (SAK) and the Programme Authentication Key (PAK) will be derived from the Service Authentication Seed and the Programme Authentication Seed respectively which are transmitted together with the encryption keys in the LTRMs (How this is carried in the BCRO and RO is explained in other sections). A RO for a service will contain Service Encryption and Authentication Keys (SEAK) and a RO for a program will contain Programme Encryption and Authentication Keys (PEAK). 

To obtain the SAS or PAS from the BCRO the SEAK/PEAK is decrypted with the Right Encryption Key (REK):
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The authentication key is generated from the authentication seed:
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where :

CONSTANT_SAK = 0x020202020202020202020202020202 (120 bit)

CONSTANT_PAK = 0x010101010101010101010101010101 (120 bit)

The SAK or PAK is used in the MAC generation / verification of the STKM. The algorithm used to calculate the MAC field is HMAC-SHA1-96 according to [FIPS198] and [RFC2104], using authentication keys of 160 bit in both cases.

The function F-auth consists of several steps:

1. Denote by PRF{key}(text) as the AES-XCBC-MAC-PRF with output blocksize 128 bits as defined by IPsec WG in IETF. Please note:

· Refer to [RFC3566] for the AES-XCBC-MAC-PRF based key generation function.

· Refer to [RFC3664] for the requirement NOT to truncate the generated key material.

2. Apply the generated input key according to ideas of IKEv2 to generate authentication key. Define a key generator function f-kg{key}(constant). Keying material will always be derived as the output of the negotiated PRF algorithm.. PRF+ describes the function that outputs a pseudo-random stream of n blocks based on the inputs to a PRF as follows:
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where AS is the appropriate authentication seed (be it TAS, PAS, SAS or RIAK) and CONSTANT is the appropriate constant as described in preceding sections. The amount of blocks to derive is defined by the amount of key material needed, i.e. n is the amount of needed key bits divided by 128 and rounded up.

This means that if 160 bits were needed then PRF*() would be computed as:
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3. The 160 bit authentication key is taken from the generated key material as follows:
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The generated authentication key is applied as described in preceding sections.

Change 2:  Codifications in the section 6.5






     Please note that the section numbers below may be incorrectly updated by MS-Word.

6.5 Layer 3: Shot Term Key Message - STKM

The Figure below shows the MIKEY message format used to deliver STKMs in BCAST. It corresponds to the MIKEY message as defined by [3GPP TS 33.246] together with a BCAST extension payload.

	Common HDR

	EXT MBMS

	EXT BCAST

	TS

	KEMAC


Figure 1 – Logical Structure of the MIKEY Message Used to Deliver TEKs

For the Smartcard Profile using MBMS key management, the following BCAST parameters SHALL be inserted in the MBMS MIKEY extension message:

Table 1: BCAST fields in BCAST MIKEY message for STKM

	BCAST Field
	MIKEY field
	MIKEY field location

	TEK ID
	MSK ID & MTK ID
	MBMS EXT

	TEK
	MTK
	KEMAC

	STKM fields (see below)
	EXT BCAST
	BCAST EXT


All fields in the BCAST MIKEY message SHALL be populated as defined in [3GPP TS 33.246] with the above mapping for BCAST parameters. STKM fields SHALL be put in the BCAST extension payload defined in Section 0 below.

The MBMS extension payload is defined in [3GPP TS 33.246] and reproduced below for convenience:
	Key Domain ID

	Key Type ID sub-payload (MSKID)

	Key Type ID sub-payload (MTK ID)


Figure 2 - MBMS Extension Payload Used with MIKEY MTK Message

6.5.1.1 OMA BCAST STKM Processing
When the OMA BCAST STKM message arrives at the terminal, the terminal shall not perform MIKEY anti-replay processing or validity data check. The terminal performs the resending check according to 3GPP MBMS [3GPP TS 33.246] by comparing the TEKid field in the Extension payload received in the STKM with the current TEKs id buffered in the terminal. If the TEK ID extracted from the Extension payload is less than or equal to the current TEK ID, the message shall not be sent to the (U)SIM otherwise, the following procedure applies:

The (U)SIM receives the OMA BCAST MIKEY STKM message containing a TEK and a Salt key (if Salt key is available). First, the (U)SIM retrieves the SEK/PEK with the Key Domain ID and the SEK/PEK ID given by the Extension payload of the OMA BCAST MIKEY message and performs the message validation as described in[3GPP TS 31.102] specification. After a successful message validation, the (U)SIM checks the security_policy_ext stored of the SEK/PEK used to authenticate the STKM. 

No security_policy_ext stored of the SEK/PEK used to authenticate the STKM indicates a pure MBMS key (Key set up with a LTKM received without OMA BCAST EXT payload), the [3GPP TS 31.102] specification applies otherwise the following procedure applies:
First, the (U)SIM performs a validity data check by comparing the received Timestamp field (TS) in the OMA BCAST STKM message with the stored key validity data (in the form of Timestamp interval “TS low” and “TS high”) stored with the SEK/PEK. If the received Timestamp field is lower than the stored Timestamp sub-field “TS low” or is greater than the stored Timestamp sub-field “TS high”, then the (U)SIM returns the status word '6985' (Conditions of use not satisfied).

If the security_policy_ext value indicates support for replay protection (e.g. security_policy_ext equals to 0x00  or 0x02 or 0x04), the (U)SIM shall compare the received Timestamp field with the internal stored anti replay value associated with the corresponding SEK/PEK. Note that there is one internal anti-replay counter per SEK/PEK that support replay protection for STKM delivery. If the received Timestamp field is equal or lower than the internal stored anti replay value, then the (U)SIM returns the status word '9865' (Key freshness failure).
Note: Less than or equal is to be taken in the meaning of RFC1982. If the less than or equal relation is undefined in the sense of RFC1982, the message should be considered as being replayed and shall be discarded.

If the type indicates a SEK/PEK set up with a security_policy_ext equals to 0x00 or 0x01 or 0x02 or 0x03, then the internal token purse associated with the SEK/PEK key group shall be decreased by the stored cost value received in the OMA BCAST LTKM message. Then, the (U)SIM returns the decrypted TEK and Salt key (if Salt key is available).

If the type indicates a SEK/PEK set up with a security_policy_ext equals to 0x04 or 0x05 then, the (U)SIM returns the decrypted TEK and Salt key (if Salt key is available).

If the type indicates a SEK/PEK set up with a security_policy_ext equals to 0x06 or 0x07 and the internal replay counter is not equal to zero and an anti-replay verification failure is detected by the (U)SIM, the internal replay counter shall be decreased by one and the internal stored anti-replay counter associated with the given SEK/PEK key group ID used during the Timestamp Payload check is set to the lower limit of the SEK/PEK key validity data payload. Then, the (U)SIM returns the decrypted TEK and Salt key (if Salt key is available). The (U)SIM should delete the SEK/PEK associated with the internal replay counter when the internal replay counter equals to zero and a freshness failure is detected.
If the security_policy_ext is set to 0x08 and the internal replay counter is not equal to zero and an anti-replay verification failure is detected by the (U)SIM, it shall decrease by the internal stored cost value, the internal token purse associated with the SEK/PEK. The internal replay counter shall be decreased by one and the internal stored anti-replay counter associated with the given SEK/PEK key group ID used during the Timestamp Payload check is set to the lower limit of the SEK/PEK key validity data payload. Then, the (U)SIM returns the decrypted TEK and Salt key (if Salt key is available). The (U)SIM should delete the SEK/PEK associated with the internal replay counter when the internal replay counter equals to zero and a freshness failure is detected. 

If the security_policy_ext is set to 0x09 and the internal replay counter is not equal to zero and an anti-replay verification failure is detected by the (U)SIM, it shall decrease by the internal stored cost value, the internal user token purse associated with the MUK. the internal replay counter shall be decreased by one and the internal stored anti-replay counter associated with the given SEK/PEK key group ID used during the Timestamp Payload check is set to the lower limit of the SEK/PEK key validity data payload. Then, the (U)SIM returns the decrypted TEK and Salt key (if Salt key is available). The (U)SIM should delete the SEK/PEK associated with the internal replay counter when the internal replay counter equals to zero and a freshness failure is detected. 

If the (U)SIM detects that the internal token purse or the internal replay counter is invalid or equals zero or cannot be decreased by the SEK/PEK cost in token or other OMA BCAST specific errors, then (U)SIM abandons the function. The status word '91xx'  is returned to indicate that a proactive command is pending (e.g. DISPLAY TEXT, SEND SMS,…). The terminal fetch the pending proactive command, performs it and sends to the (U)SIM the response of the proactive command execution.

If the V-bit in the OMA BCAST STKM message is equal to 1, the (U)SIM shall not send a verification message as a response. 

For GBA_U based implementation, upon reception of the STKM the terminal sends to the USIM the encrypted TEK and other additional information needed to identify/generate SEK or PEK to decrypt the encrypted TEK. The USIM/(R‑)UIM then sends back TEK in the clear to the terminal.  If a TBK is used, then the returned value is the TEK wrapped by the TBK. For GBA_ME based implementation the terminal handles the decryption of the TEK.

6.5.1.2 OMA BCAST MIKEY Extensions for STKM

MIKEY defined by IETF [RFC3830] is used by 3GPP MBMS specifications to deliver Traffic Encryption Keys to the terminals. In cases where the BCAST terminal is compliant to 3GPP MBMS security specifications [3GPP TS 33.246] then the terminal MUST also support the additional OMA extensions defined in this section. 

In cases where MIKEY is used to deliver the encrypted Traffic Encryption Keys (TEKs) to the terminal, a MIKEY extension is required to encapsulate some of the OMA BCAST specific information to the BCAST terminal. The encoding of this information MUST be same as defined in the STKM messages (Please see section 0).  This will ensure that both MIKEY and STKM encapsulation of TEKs can provide similar OMA BCAST functionality without the need to use a single STKM encapsulation mechanism.
In addition support for MIKEY encapsulation allows the use of existing 3GPP smartcard implementations without the need for any changes. MIKEY extensions defined in this section MUST only be parsed by the BCAST Terminal. MIKEY implementations in existing 3GPP MBMS smartcards will ignore the OMA Extensions used for the STKMs as these extensions are not currently supported by 3GPP MBMS [3GPP TS 33.246]. No processing is required by the smartcards regarding the OMA extensions of MIKEY for STKMs.

Please note that in case of 3GPP MBMS GBA_U variant all TEK/SEK processing is done in the smartcard. Therefore encrypted TEKs are encapsulated in the main body of the MIKEY and not in the OMA BCAST extensions. The relevant mappings of MBMS key names and OMA BCAST key names are given later in this section. 
[Editor’s Note: The actual fields to be supported by the MIKEY extension is for further study. It can contain all the fields in the STKM apart from the encrypted keys or a sub-set of the fields can be included depending on the mandatory to support fields in the STKM.]
OMA BCAST MIKEY Extension Header:

This extension header uses the Generic Extension Header feature defined in Section 6.15 of the current MIKEY [RFC3830] specification.  The following fields of the Generic Extension Header as defined in MIKEY MUST contain the following:

Next Payload (8 bits): This field MUST be populated as defined in MIKEY. No change is required.

Type (8 bits): This field defines a new type for MIKEY in addition to the existing types for MIKEY. The new type is named  “Broadcast Traffic Key Stream Information” and is assigned the value of 5. 

[Editor’s Note: The actual value can be different than 5 as there are currently several extension header proposals in IETF and by the time an IETF draft is submitted the number allocated here (5) may already be taken by other proposals]
Length (16-bits): This field MUST be populated as defined in MIKEY. No change is required.

Data (Variable Length): This field will contain the fields that are defined in the STKM messages. The field is named as Traffic Key Management Data, i.e. STKM Data

[Editor’s Note: If the CR
 is agreed example diagrams can be included in this section to describe how MIKEY extension field is populated with the STKM data]
Traffic Key Management Data:

The STKM message format below SHALL be used for the Smartcard Profile using MBMS key management. This corresponds to the STKM defined for the DRM profile but without the fields applicable to the DRM profile only. Furthermore, key material is moved to the main MIKEY message (KEMAC).

	Short_Term_Key_Message_Description
	Length
	Type

	short_term_key_message() {
	
	

	
selectors_and_flags {
	
	

	

protocol_version
	4
	Uimsbf

	

protection_after_reception
	2
	Uimsbf

	

reserved_for_future_use
	1
	Bslbf

	

access_criteria_flag
	1
	uimsbf

	

traffic_protection_protocol
	3
	uimsbf

	

traffic_authentication_flag
	1
	uimsbf

	
}
	
	

	
reserved_for_future_use
	4
	bslbf

	
traffic_key_lifetime
	4
	uimsbf

	
if (access_criteria_flag == TKM_FLAG_TRUE) {
	
	

	

reserved_for_future_use
	8
	bslbf

	

number_of_access_criteria_descriptors
	8
	uimsbf

	

access_criteria_descriptor_loop() {
	
	

	


access_criteria_descriptor()
	
	

	

}
	
	

	
}
	
	

	}
	
	


Coding and Semantics of Attributes:
Section <ADD REFERENCE TO NEW SECTION 8> introduces the coding and semantics of all attributes common between the DRM Profile and the Smartcard profile. Any Smartcard Profile specific attributes are introduced below.

terminal_binding_flag – indicates whether or not terminal binding is required for the smartcard profile. 0 indicates it is not required, 1 indicates it is required.

Delivery of TEKs using MIKEY:
Terminal implementations that support 3GPP MBMS specifications [3GPP TS 33.246] MUST also support all 3GPP defined MIKEY extensions header without any change for OMA BCAST. All encrypted TEK encapsulations MUST be performed according to 3GPP MBMS MIKEY. For clarification the following logical key mapping exists between 3GPP MBMS and OMA BCAST defined keys. The implementations MUST consider this mapping when MIKEY encapsulation is done.
	Key Layer
	OMA BCAST
	3GPP MBMS

	Layer 2
	SEK/PEK
	MSK (MBMS Service Key)

	Layer 3
	TEK
	MTK (MBMS Traffic Key)


As it can be seen from the table above both the program encryption key (PEK) and service encryption keys (SEKs) map to the same MBMS key. The differentiation of these keys at the short term key delivery layer is done using the key lifetime and the renewal period. MBMS implementations can set the lifetime of an MSK to the life time of a particular pay-per-view event in order to achieve the same result as having a separate PEK. Please note that if both the PEK and the SEK is used for a channel then two separate MSKs are required with different lifetimes.

Each MIKEY encapsulated key stream MUST only be secured using a single key (MSK). In some cases multiple key streams can deliver the same traffic encryption keys encrypted by different MSKs. The terminal MUST use the Electronic Service Guide (ESG) to locate the relevant key stream for the encrypted traffic stream it needs to decrypt.
6.5.1.3 OMA BCAST STKMs and encryption protocols

STKM can be sent over UDP. It is possible to multiplex STKM/UDP with FLUTE packets (on the same IP transport address but on a separate IP port – refer to section Error! Reference source not found. on how this is signaled)

Alternatively, the STKM can be delivered as a separate object inside the FLUTE session and having its own FDT entry. This allows STKM delivery to benefit from the reliability enhancing mechanisms offered by FLUTE.

Note: The MIME type of the STKM is TBD.
SRTP

3GPP MBMS is designed for SRTP encryption, hence the OMA BCAST MIKEY message defined above is compatible with SRTP. SRTP encryption SHALL be indicated by the traffic_protection_protocol value in the BCAST STKM.  MK and MS SHALL be sent via MIKEY. For compatibility with the DRM Profile a NULL MS MAY be sent.

ISMACRYP

For content encryption, this SHALL also be signaled by traffic_protection_protocol value in the BCAST STKM. The Key Indicator sent in the OMABCASTAUHeader SHALL correspond to the MTK ID sent in the MBMS extension payload. The TEK SHALL be transported as for SRTP, in the KEMAC field. Note: unlike SRTP, the key indicator SHALL NOT be MSK ID || MTK ID.
If no SRTP authentication is used the encryption key SHALL be sent instead of the MK. The MS is not used (NULL value can be sent).

If SRTP authentication is used, MK and MS SHALL be sent and used to derive encryption and authentication keys as per SRTP.

IPSec

Currently, use of IPsec for the Smartcard Profile is not specified.
Change 3:  New section, to introduce common STKM attributes.

8 Short Term Key Message – Common Attributes
STKMs of the DRM Profile and the Smartcard Profile share a set of common attributes. These common attributes are introduced below.
Section 8.1 introduces the descriptors for access_criteria_descriptor_loop. Section 8.2 introduces used constant values. Section 8.3 introduces coding and semantics of the common STKM attributes.
8.1 Descriptors for access_criteria_descriptor_loop
	Tag
	8
	uimsbf

	Length
	8
	uimsbf

	Value
	8xlength
	bit string


The access criteria descriptor loop is an extension mechanism to allow the addition of new access criteria in the future versions of this specification. The device SHALL ignore access criteria descriptors that it doesn’t support.

A single access criteria descriptor can carry one or more access criteria.

The following access criteria descriptors have been defined:

parental_rating – is the parental rating of the programme.  The descriptor tag for this descriptor is 1.  The value for this descriptor is encoded as follows:

Table 2: parental_rating Access Criteria Descriptor

	parental_rating descriptor
	Length
	Type

	rating_type
	7
	uimsbf

	country_code_flag
	1
	uimsbf

	rating_value
	8
	uimsbf

	if (country_code_flag == KSM_FLAG_TRUE) {
	
	

	
number_of_country_codes
	8
	uimsbf

	
for (i = 0; i < number_of_country_codes; i++) {
	
	

	

country_code
	16
	uimsbf

	
}
	
	

	}
	
	


The optional list of country_code specifies that the rating is for a specific list of one or more countries, which is analogous to the MPEG-7 definition of the ParentalGuidanceType.  Each country code is a 2-character value that must be compliant with ISO-3166.

The rating_type with values 0 through 8 specifies one of the content rating systems that are defined by MPEG-7 and rating value is an integer with the meaning that is dependent on the rating_type.  The rating values for rating type 0 through 8 are exactly as they had been defined by MPEG-7.  Rating type 9 is for the parental rating for the German system.  Some values of the rating_type are reserved for future use.
	rating_type
	Name
	Description
	rating_value

	0
	N/A
	ETSI EN 300 468 for the parental_rating_descriptor in DVB systems
	Minimum allowable age.

	1
	JapaneseAdmCommMotionPictureCodeEthicsParentalRatingCS
	Japanese Motion Picture Parental Rating
	1=PG12
2=R-15
3=R-18
4=None

	2
	ICRAParentalRatingCS
	Internet Content Rating Association Parental Rating
	1=Level4
2=Level3
3=Level2

	3
	MPAAParentalRatingCS
	MPAA Parental Rating
	1=G
2=PG
3=PG-13
4=R
5=NC-17
6=NR

	4
	ICRAParentalRatingNudityCS
	Internet Content Rating Association Parental Rating for Nudity
	1=Level4
2=Level3
3=Level2
4=Level1
5=Level0
6=None

	5
	RIAAParentalRatingCS
	RIAA Parental Rating
	1=Parental advisory
2=None

	6
	ICRAParentalRatingSexCS
	Internet Content Rating Association Parental Rating for Sex
	1=Level4
2=Level3
3=Level2
4=Level1
5=Level0
6=None

	7
	MPAAParentalRatingTVCS
	MPAA Parental Rating for TV
	1=TVY
2=TVY7
3=TVG
4=TVPG
5=TV14
6=TVMA
7=None

	8
	ICRAParentalRatingViolence
	
	1=Level4
2=Level3
3=Level2
4=Level1
5=Level0
6=None

	9
	GermanyFSK
	German Freiwillige Selbstkontrolle der Filmwirtschaft Rating System
	1=0 (Freigegeben ohne Altersbeschränkung)
2=6 (Freigegeben ab 6 Jahren)
3=12 (Freigegeben ab 12 Jahren)
4=16 (Freigegeben ab 16 Jahren)
5=18 (Keine Jugendfreigabe)


8.2 Constant Values

TKM_ALGO_IPSEC

0

TKM_ALGO_SRTP

1

TKM_ALGO_ISMACRYP 
2

TKM_ALGO_DCF

3

TKM_FLAG_FALSE

0

TKM_FLAG_TRUE

1

8.3 Coding and Semantics of Attributes

protocol_version – indicates the protocol version of this key stream message.

The device SHALL ignore messages that have a protocol_version number it doesn’t support. The value of the protocol_version of this message is set to 0x0 (i.e. the original format). 

Note: If set to 0x0 the format specified in this version of the specification is used. If set to anything else than 0x0, then the format is beyond the scope of this version of the specification.

protection_after_reception – 2-bit field defining the required protection after the removal of the service protection, according to the following table:

Table 3: Protection_after_Reception Values

	Value
	Description

	0x00
	Content protection

Device has to protect all content against access in the clear.

Only the explicitly allowed types of consumption as defined in Rights Objects that the device has for this service or programme are permitted, 

An example permission is 'Access' for the immediate rendering of the service or programme.

	0x01
	Implicit rendering permission; ROs may provide additional rights

Device has to protect all content against access in the clear, but: 
Direct rendering is implicitly allowed; no Rights Object is required in the device for this, or an RO with only the service or programme key but without any permissions is sufficient,
The device needs to have an RO with the appropriate permissions (and possibly constraints) for any other type of consumption.

	0x02
	Render and recording play back only

Device has to protect all content against access in the clear, but implicitly, two types of consumption are allowed:

· Direct rendering, and
· Play back of protected recordings of this service or programme, which are made by the device itself.

Apart from the above two types, no consumption is allowed, not even any consumption granted with Rights Object(s).

The above two types of consumption may also be made available over appropriately protected digital links.

	0x03
	Service Protection

This specification does not impose any protection measures for the content after the removal of service protection.

Note that for e.g. legal or other reasons, the device still might have to protect the content in some way.


traffic_protection_protocol – defines the protocol used for the encryption and authentication of traffic:

	TKM_ALGO_IPSEC
	IPsec ESP (transport mode; encryption: AES-128-CBC [key length 128]; authentication: HMAC-SHA1-96 [key length 160] or NULL).

	TKM_ALGO_SRTP
	SRTP (encryption: AES-128-CTR [key length 128]; authentication: HMAC-SHA1-80 [key length 160] or NULL).

	TKM_ALGO_ISMACRYP
	AU encryption (encryption: AES-128-CTR [key length 128]; SRTP authentication: HMAC-SHA1-80 [key length 128] or NULL).

	TKM_ALGO_DCF
	DCF encryption (encryption: AES-128-CBC [key length 128]; authentication: HMAC-SHA1-80 [key length 160])

	Other values
	Reserved for future use


Whether or not authentication is used depends on <traffic_authentication_flag>.

traffic_authentication_flag – defines whether or not the traffic is authenticated:

	TKM_FLAG_FALSE
	Traffic authentication is not used.

	TKM_FLAG_TRUE
	Traffic authentication is used, and the algorithm depends on <traffic_protection_protocol>.


access_criteria_flag – indicates whether or not access criteria are defined for the program:

	TKM_FLAG_FALSE
	No access criteria are defined, implying that the terminal is allowed to access program without further restrictions (provided the necessary keys are available to the terminal).

	TKM_FLAG_TRUE
	Access criteria are defined, implying that the terminal is allowed to access the program only if the specified access criteria are met.


Access criteria cannot change during a program, i.e. as long a PEK is valid.
number_of_access_criteria_descriptors – indicates the number of access criteria descriptors.
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