Proposed Changes to the Encapsulation Service Red Book CCSDS 133.1-R-1:

1. Change the 2 byte length of length field in the encapsulation packet header and replace it with a 3 byte length of length field.

2. Change the 4 byte length of length field and replace it with a 7 byte length of length field
Rationale for the change:

1. Allows one to add a 32-bit encapsulation packet header (instead of a 24 bit header) to products that are 32-bit compatible. This allows 32-bit micro processors to handle these encapsulation packets. The maximum product size (using the with the header would be 16,777,216 bytes long.

2. Allows one to add a 64-bit encapsulation packet header (instead of a 40 bit header) to products that are 32-bit compatible. No one would use a 2**56 - 7 byte product, but unless we make the encapsulation packet header 32-bit compatible, then these microprocessors will not be able to use the encapsulation packet to encapsulate their data products.

Goal:

To obtain consensus within CCSDS, so that after discussion at the Spring 2004 CCSDS meetings, we can these changes formally drawn up by the CCSDS secretariat and have the updated Encapsulation Service Red book  put on the CCSDS web site for agency review with the intent to go blue on this document by an agreed to date.
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1.1 ENCAPSULATION PACKET

1.1.1 general

An Encapsulation Packet shall encompass the major fields, positioned contiguously, in the following sequence:
a) Packet Header (1 to 7 octets, mandatory);

b) Encapsulated Data Unit (from 0 to 2**56 -7 octets, optional).

An Encapsulation Packet shall consist of at least 1 and at most (2**56) -7 octets.
NOTE
-
The maximum Encapsulation Packet length allowed by a particular spacecraft or ground implementation may be less than the maximum specified here.

The structural components of the Encapsulation Packet are shown in figure 4‑1.
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Figure 4‑1:  Encapsulation Packet Structural Components4 TC  \f G "-1
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1.1.2 PACKET Header

1.1.2.1 General

The Packet Header is mandatory and shall consist of three or four fields, positioned contiguously, in the following sequence:

a) Packet Version Number (3 bits, mandatory);

b) Protocol ID (3 bits, mandatory);

c) Length of Length (2 bits, mandatory);

d) Packet Length (0 to 7 octets, optional).

The format of the Packet Header is shown in figure 4‑2.
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Figure 4‑2:  Packet Header4 TC  \f G "-2
Packet Header"

1.1.2.2 Packet Version Number

Bits 0-2 of the Packet Header shall contain the (Binary Encoded) Packet Version Number.

This 3-bit field shall identify the data unit as an Encapsulation Packet defined by this subsection; it shall be set to ‘111’.

NOTE
-
The Version Number is used to reserve the possibility of introducing other packet structures.  This subsection defines ‘Encapsulation Packet (Version 8 CCSDS Packet)’ whose Binary Encoded Version Number is ‘111’.

1.1.2.3 Protocol ID
Bits 3-5 of the Packet Header shall contain the Protocol ID.

The Protocol ID shall be used to identify the protocol whose data units are being encapsulated.

The Protocol IDs allowed by CCSDS for the Encapsulation Packet shall be registered in reference [7].

NOTE
-
The protocol ID ‘111’ is used for sending mission-specific, privately defined data (i.e., not data units of a protocol to which a Protocol ID is assigned in reference [7]) with the Encapsulation Packet).

1.1.2.4 Length of Length

Bits 6-7 of the Packet Header shall contain the Length of Length.

The Length of Length shall be used to specify the length of the Packet Length field.  

The values of this field shall be interpreted as shown in table 4‑1.

Table 4‑1:  Interpretation of Length of Length field4 TC  \f T "-1
Interpretation of Length of Length field"

	Value of ‘Length of Length’ Field (binary)
	Length of ‘Packet Length’ Field

	00
	0

	01
	1 octet

	10
	3 octets

	11
	7 octets


The value ‘00’ of the Length of Length field shall only be used for Encapsulation Packets with Protocol ID ‘000’ (i.e., Fill Packets).
NOTE
-
When the value of the Length of Length field is ‘00’, there is no Packet Length field in the Packet Header, and there is no Encapsulated Data Unit field in the Encapsulated Packet.  Therefore the length of the Encapsulated Packet is one octet.  This one-octet Encapsulation Packet can thus also be used as a single, self-identified octet of fill which may be cascaded to provide any number of octets to fill a fixed-length Transfer Frame used in references [1] and [2].
1.1.2.5 Packet Length
If present, the Packet Length shall follow, without gap, the Length of Length field.

If the value of the Length of Length field is ‘00’, the Packet Length field shall be absent.  Otherwise, the Packet Length field shall contain a binary number corresponding to the total length of the Encapsulation Packet (in octets), including the Packet Header.
NOTES

1 Although unlikely to be used in space, a 7-octet Packet Length field permits accommodating IPv6 (reference [B6]) ‘Jumbograms’ up to 256-7) octets in length.

2 If the Packet Length field is absent (i.e., the value of the Length of Length field is ‘00’), then the length of the Encapsulation Packet is one octet.

1.1.3 ENCAPSULATED Data Field

If present, the Encapsulated Data Field shall follow, without gap, the Packet Length field.

If the value of the Length of Length field is ‘00’, the Encapsulated Data Field shall be absent.  Otherwise, it shall contain a data unit supplied by the service user, which consists of an integral number of octets.
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