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1.0
Introduction



1.1
Purpose and Scope



1.2
Applicability



1.3
Reference Documents


2.0
Overview of Routing IP Datagrams over CCSDS Links 


3.0
Encapsulating Internet Protocols over CCSDS

3.1 Direct Encapsulation of IP over CCSDS Links

3.1.1 AOS Space Data Link
3.1.1.1 Packet Service

3.1.1.2 VCA Service

3.1.1.3 Bit Stream Service

3.1.2
TM Space Data Link
3.1.2.1 Packet Service

3.1.2.2 Virtual Channel Access (VCA) Service
3.1.2.3 Bit Stream Service
3.1.3
TC Space Data Link
3.1.3.1 Virtual Channel Packet Service
3.1.3.2 MAP Packet Service

3.1.3.3 Virtual Channel Access (VCA) Service
3.1.3.4 MAP Access Service

3.1.3.5 Bit Stream Service
3.1.4
Proximity-1 Space Data Link
3.1.4.1 Packet Service
3.1.4.2 User Defined Data Delivery Service(VCA)
3.1.4.3 Bit Stream Service
3.2
Running IP over CCSDS Encapsulation Service

3.3
Running IP over HDLC/CCSDS Links



3.3.1 AOS Space Data Link




3.3.1.1 Bit Stream Service



3.3.2
TM Space Data Link



3.3.2.1 Bit Stream Service



3.3.3 TC Space Data Link




3.3.3.1 Bit Stream Service


3.3.4 Proximity-1 Space Data Link




3.3.4.1 Bit Stream Service
* Services in RED do not yet exist
Questions:

1) What’s the ops concept for this document?


Downlink (supported by AOS, TM, Prox-1)

- Investigator provides IP destination address of his/her machine into IP datagram created by Instrument on-board s/c


- S/C Data mgr decides which route to send the IP datagram on.



- DTE



- via Relay


- In order for the ground to identify that either Packet Service, VCA service, or bit stream service containing IP is being used, it has to be configured per VCID. 


- If Prox-1 or TC is used, to know that the frame contained IP data, you extract the packet and look at the packet version number or if packets are not used, you have to know that specific VCIDs contain either a byte stream or a bit stream containing IP traffic. In the case of Prox-1, need to know Port ID.

Uplink (Supported by TC, Prox-1)

· Basically the same but the investigator provides IP source/destination addresses of his/her instrument

· Ground network determines which route to send the IP datagram on.

· DFE

· Via Relay

Need BOF Telecons/Meetings – I plan on holding Telecons on creating and reviewing the concept paper and this draft outline starts it off.
Encapsulating Internet Protocols within CCSDS 

         This section describes how both IPv4 and IPv6 packets can be 

         encapsulated in CCSDS Space Data Link Layer protocols, 

         including AOS, telecommand, telemetry, and proximity-1.           

This specification describes how the CCSDS link layer protocols support IP datagrams. There are three supported ways of interfacing IP to CCSDS:


1) CCSDS link layer protocols can directly support IPv4 and can carry IPv4 datagrams within all versions of CCSDS transfer frames without the need for any kind of intervening 

      convergence layer. See Figure 1
2) Both IPv4 and IPv6 datagrams can be encapsulated into a CCSDS encapsulation packet, before being placed into one or more CCSDS transfer frames. See Figure 2
3) IP datagrams can be encapsulated into HDLC frames before being placed into one or more CCSDS frames. See Figure 3
