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Introduction: 

At the recent End-To-End Systems IPT, the need for defining PSIDs for the POC was discussed in detail. This discussion included members of the VIIC, BAH and DOT teams. This document outlines and expands on the general outcome of those discussions, and outlines a PSID scheme for VII to use in POC and deployment. 

Background:

DSRC uses an application classification scheme to facilitate the processing of messages. In the context of DSRC, the Provider Service Identifier (PSID) and its associated descriptor, the Provider Service Context, are used in several ways: 

1) WAVE Short Messages (WSMs) carry the PSID to allow the radio API to determine which application(s) to deliver an incoming message to. Applications register with the radio stack by submitting PSID values of interest, and the radio stack passes messages carrying that PSID to those registered applications. 

2) WAVE Service Advertisements (WSAs) carry the PSID and any associated PSC value to allow a receiver to determine if it should join an advertised service (known as “joining a WBSS). This process is based on the registered PSID and the optional PSC, and contains other decision logic described in the 1609.3 standard.

3) Security certificates use PSID values to limit and define the authorized scope for the user of the certificate (what PSID values they are authorized to use)

In practice the PSID is used to indicate the general topic and the implicit format of a message, and the PSC is used to indicate specific useful information about the message itself so that a more intelligent WBSS decision can be made. For example, a PSC might contain a message time stamp and message serial number, so an application can determine if it has already received the set of messages associated with the advertised service, and thereby avoid an unnecessary switch to the advertised service channel. PSCs are only sent in the WSA. 

Applications are designed with an awareness of the target topics and message formats they can process, so, while the PSID is not associated with any specific application implementation, application implementations (the actual programs) are designed to handle messages with specific types of PSIDs and to process specific PSCs. 

Organization of the VII PSID space:
The PSID space is 4 bytes, and the IEEE 1609 standards do not impose any structure or limitations on this space. We (VII) are free to define the PSIDs and PSCs as we see fit. How we define this, however, will probably become the de-facto standard, so we need to do this thoughtfully. 

It has been suggested that PSID values could be simply randomly or sequentially selected and then associated with applications. This approach, while technically acceptable for DSRC makes application development more limited, since it effectively assumes that all message handling applications will know a-priori all PSIDs that they can process, and that  the system will not evolve in any backward compatible manner.  It is a bit like numbering library books in the order they were acquired, or the Japanese house numbering system where houses are numbered in the order they are built. With a suitable database, one can make such a system work, but it is cumbersome and prone to errors. 

As a result, the current thinking is that the PSID space for VII should be divided into categories and sub categories. This way, user applications can examine sub fields in the PSID and thereby determine useful information for processing the message (or not). This approach imposes no additional burden on the applications or the PSID space, but it does impose a requirement to manage the assignment and use of PSIDs. Presumably this would be done through the VII governance mechanisms (e.g the Operating Entity). Given that certificate authorities, VII authorization and other internal functions all require some knowledge of the provider’s planned use of the system, we will need some way to organize provider behaviors anyway, so this same structure can be used to simplify application development and change management within the VII. 

Other Message Issues: 

Priorities:

Messages may have one or two related types of priority. 

1) Transmission Priority governs when the message is transmitted by the PHY into the RF medium. This priority is mandatory.

2) Presentation Priority  determines how and when a message is presented to the vehicle occupants. This priority is required for messages that involve use of the vehicle HMI. In practice, messages should include this priority in all cases, since we can’t know in advance how a given application may deal with it. If the application is to present it, to the driver, then it needs to have a priority. 

Since message priority is not contained in any protocol fields, there is currently no means for determining the message priority unless it is included as part of the message sending API. However, this field is not necessarily transmitted with the message. As a result the receiving applications have no means for prioritizing message presentation at the receiving end unless it is somehow embedded in the message (and such embedded priorities are  sure to be inconsistent across applications). This is important since it is easy to imagine advisory messages with the same basic content that have vastly different presentation priorities. 

The DSRC standard defines a 64 level transmission priority scheme, although how one assigns these priorities has never been defined, and it is difficult to imagine how one might decide an assignment between two priorities that differ by 1.56%. 

The End-to-End Systems Engineering IPT developed the eight level prioritization scheme shown in Table 1. This table defines priority in terms of two easily understood components: urgency and importance. 

	
	Importance

	Urgency
	High
	Medium
	Low

	Immediate
	0
	1
	3

	As Soon as Possible
	2


	4
	7

	After All Higher Priority Messages
	5
	6
	7




Table 1 Message Priority Definitions

Shaded boxes do not require delivery/presentation; others must be delivered at some point.

This approach gives higher priority to higher urgency messages. 

Message Formats:

All messages require some a-priori knowledge of the coding scheme or message format. This allows the receiving application to read the incoming bit fields and assign meaning to the numbers contained in each field. However, it is likely that message formats will evolve over time, and a given application type may be served by several message formats. If there is no mechanism for defining the applicable format, then a new application that is capable of handling old and new formats will need to know about both types. While one could certainly simply define a new PSID, and have the application register for both old and new PSIDs, the administration of such a scheme would be much simpler and less prone to error if the PSID system were structured in a logical way. Such an approach might set aside a portion of the PSID field for message format ID. In this way, the new PSID corresponding to the new format is mostly the same as the old PSID, with only the format field changed. While some message formats contain version number fields, not all do, so this approach would assure conformance, and simplify application and format development. 

Administration: 

It has been argued that administration of a categorized number space is more difficult than simply assigning numbers in some sequential or random fashion. While this is, strictly speaking, true, using a structured approach is not substantially more complex, and the structure of the space provides many added benefits. For example, new market entrants can easily see what numbers are already in use, and may adopt them instead of asking for new assignments. Application developers can write applications to a known and easily understood population of PSIDs; Without this, each new application developer would need to research the unstructured population of PSID values to determine which to support and thus, which to code into the application; With a large number space this would be a daunting task, so the system would quickly devolve into developer specific PSID assignments, and interoperability would become sketchy, if not impossible. 

Proposed Approach:

The proposed approach sub-divides the PSID space into sub fields as follows:

· Application Series – The general field of the application associated with the messages

· Application Subtopic – More specific subcategories within the general field

· Unused Field – Currently unused fields available for expansion of the system (this field would initially be set to all zeroes). 

· Message Format – A four bit field corresponding to the format and format version used for encoding the message. These numbers would be assigned sequentially as developers and providers applied to the OE with revised or new formats within an existing Application Series and Sub-Topic. 

· Message Priority – A four bit field corresponding to the eight levels of priority described above. 

These fields are illustrated in Figure 1. 
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Figure 1 PSID Field Structure

Within this structure, the assignment of numbers can be somewhat arbitrary. The End to End Systems IPT group selected the numbers provided in Table 2 below. 

Table 2 VII PSID Assignments


	 PSID
	Service Series
	Service Category
	POC Applications

	App Series/

Subseries

 
	 Not Used
	 Format
	Priority
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	O1
	xx
	xx
	f
	p
	Safety
	 
	 

	O1 
	OO
	OO
	O
	O-F
	 
	CICAS - Dynamic
	CICAS SPAT

	O1 
	O1
	OO
	O
	O-F
	 
	CICAS Static
	CICAS GID

	O1 
	O2
	OO
	O
	O
	 
	Heartbeat
	Heartbeat

	 
	 
	
	 
	 
	 
	 
	 

	O1
	O3-FF
	xx
	x
	x
	 
	Unused Safety
	 

	 
	 
	
	 
	 
	 
	 
	 

	O2
	xx
	xx
	f
	p
	Advisory
	 
	 

	O2
	O1
	OO
	O
	O-F
	 
	Advisory Messages Road Incident
	In Vehicle Signage

	O2
	O2
	OO
	O
	O-F
	 
	Advisory Messages Roadway Condition
	In Vehicle Signage

	O2
	O3
	OO
	O
	O-F
	 
	Advisory Messages Civil Emergency
	In Vehicle Signage

	O2
	O4
	OO
	O
	O-F
	 
	Advisory Messages Cautions
	In Vehicle Signage

	O2
	O5-OF
	xx
	x
	x
	 
	Unused Safety Advisory
	 

	O2
	1O
	OO
	O
	O-F
	 
	Advisory Messages Traffic
	In Vehicle Signage

	O2
	11
	OO
	O
	O-F
	 
	Advisory Messages Weather
	In Vehicle Signage

	O2
	12
	OO
	O
	O-F
	 
	Advisory Messages Roadside Services
	In Vehicle Signage

	O2
	13
	xx
	O
	O-F
	 
	Advisory Messages Food Services
	 

	O2
	14
	OO
	O
	O-F
	 
	Advisory Messages Vehicle Services
	In Vehicle Signage

	O2
	15
	xx
	O
	O-F
	 
	Advisory Messages Lodging Services
	 

	 
	 
	
	 
	 
	 
	 
	 

	O2
	16-FF
	xx
	x
	x
	 
	Unused Non-Safety Advisory
	 

	 
	 
	
	 
	 
	 
	 
	 

	O3
	xx
	xx
	f
	p
	Probe Data Series
	 
	 

	O3
	OO
	OO
	O
	2
	 
	Probe Data Collection
	Probe Data

	O3
	O1
	OO
	O
	3
	 
	Probe Data Management
	Probe Data

	 
	 
	
	 
	 
	 
	 
	 

	O3
	O2-FF
	xx
	x
	x
	 
	Unused Probe
	 

	 
	 
	
	 
	 
	 
	 
	 

	O4
	xx
	xx
	f
	p
	Payments Series
	 
	 

	O4
	O1
	OO
	O
	O
	 
	Dynamic Payments (full speed)
	Toll Payments

	 
	 
	
	 
	 
	 
	 
	 

	O4
	O2-OF
	xx
	x
	x
	 
	Unused Dynamic Payment
	 

	 
	 
	
	 
	 
	 
	 
	 

	O4
	1O
	OO
	O
	3
	 
	Static Payments (fixed or slow moving)
	Parking payments

	 
	 
	
	 
	 
	 
	 
	 

	O4
	11-FF
	xx
	x
	x
	 
	Unused Static Payment
	 

	 
	 
	
	 
	 
	 
	 
	 

	O5
	xx
	xx
	f
	p
	IP Series
	 
	 

	O5
	O1
	xx
	O
	O-F
	 
	IP Connectivity (single session)
	 

	O5
	O2
	OO
	O
	O-F
	 
	HIP Connectivity (portable external session)
	Navigation

	O5
	O3
	xx
	O
	O-F
	 
	IMM Connectivity (portable internal session)
	 

	 
	 
	
	 
	 
	 
	 
	 

	O5
	O4-FF
	xx
	x
	x
	 
	Unused IP
	 

	 
	 
	
	 
	 
	 
	 
	 

	O6
	xx
	xx
	f
	p
	Security Series
	 
	 

	O6
	O1
	OO
	O
	O
	 
	CRL Update
	CRL Download

	O6
	O2
	OO
	O
	O
	 
	CA Transactions
	CA transactions (re-keying)

	 
	 
	
	 
	 
	 
	 
	 

	O6
	O3-FF
	xx
	x
	x
	 
	Unused Security
	 

	 
	 
	
	 
	 
	 
	 
	 

	O7
	xx
	xx
	f
	p
	System Management Series
	 
	 

	O7
	O1
	OO
	O
	4
	 
	OBE Software Updates
	Software Updates

	O7
	O2
	xx
	O
	4
	 
	System Test
	 

	 
	 
	
	 
	 
	 
	 
	 

	O7
	O3-FF
	xx
	x
	x
	 
	Unused System Management
	 

	 
	 
	
	 
	 
	 
	 
	 

	O8-EF
	xx
	xx
	x
	x
	Future Expansion
	 
	 

	 
	 
	
	 
	 
	 
	 
	 

	FO
	OO
	OO
	O
	O
	Not used by VII
	 
	 

	Fx
	xx
	xx
	x
	x
	Not used by VII
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