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APPENDIX A: CONFIGURATION MSCs

The examples in this appendix describe a sample of the multiple possible con-
figuration scenarios that might occur.

Figure | illustrates the basic configuration process. In this example, the devices
exchange MTU information. All other values are assumed to be default.

Device A Device B

L2CA L2CA
LP LP

L2CA_ConfigReq -

Option=0x01 I YR
= _ConfigReq ———— )
[MTU=0x00000100] |~ L2CA_Configind

L2CA_ConfigRsp

’___'___)_._._--—4—'_" Result=Success
L2CA_ConfigCfm «—% | L2cAP_ConfigRsp
L2CA_ConfigReq
________._»—-—'—_——'_'_. Option=0x01
L2CA Confighhd «—% | L20AP_ConfigReq [MTU=0x00000200]

L2CA_ConfigRsp
Result=Success H“—"q

_‘_-_—_‘_‘_‘—‘——_
L2GAP_ConfigRsp "1™~ __ | 5CA_ConfigCfm

TIME

Figure |- Basic MTU exchange

Figure Il on page 108 illustrates how two devices interoperate even though one
device supports more options than the other does. Device A is an upgraded
version. It uses a hypothetically defined option type 0x20 for link-level security.
Device B rejects the command using the Configuration Response packet with
result 'unknown parameter’ informing Device A that option 0x20 is not under-
stood. Device A then resends the request omitting option 0x20. Device B
notices that it does not need to such a large MTU and accepts the request but
includes in the response the MTU option informing Device A that Device B will
not send an L2CAP packet with a payload larger than 0x80 octets over this
channel. On receipt of the response, Device A could reduce the buffer allo-
cated to hold incoming traffic.
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Device A Device B
L2CA L2CA
LP LP
L2CA_ConfigReq
N Tl
Option=0x01 \L\
= E—
5":,}‘;”55‘333"“‘”“] L2CAP_ConfigReq [ L2CA_Configind

Data=0xFA12D823
[Data=0x| ) L2CA_ConfigRsp

__._._)_______)_.—-—-—‘_" Result=Unknown option
Option=0x20
L2CA_ConfigCfm a—| < | L2CAP_ConfigRsp EPEES
L2CA_ConfigReq
= T
Oplion=0x01 [ ____|]
[MTU=0x00000100] L2CAP_ConfigReq ﬂ“‘"‘m L2CA_Configind
L2CA_ConfigRsp
// Result=Success
MTU=0x00000080
L2CA_ConfigCfm «— % | L2CAP_ConfigRsp : ]
L2CA_ConfigReq
| Option=0x01
L2CA Configind «— % | L2CAP_ConfigReq IMTU=0x00000200]
L2CA_ConfigRsp
Result=Success \\\
L2CAP_ConfigRsp | |~ L2CA_ConfigCfm

\ \J
TIME

Figure II: Dealing with Unknown Options

Figure Il on page 109 illustrates an unsuccessful configuration request. There
are two problems described by this example. The first problem is that the con-
figuration request is placed in an L2CAP packet that cannot be accepted by the
remote device, due to its size. The remote device informs the sender of this
problem using the Command Reject message. Device A then resends the con-
figuration options using two smaller L2ZCAP_ConfigReq messages.

The second problem is an attempt to configure a channel with an invalid CID.
For example device B may not have an open connection on that CID
(0x01234567 in this example case).
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Device A
L2CA

L2CA_ConfigReq —

L2CA_ConfigCfmNeg «—|

LP LP

\

L2CAP_ConfigReq
1D=0x1234
DCID=0x01234567,
Option=0x01
[MTU=0x00000100:
Option=0x20
[Data=BIG]

—__

L2CAP_CmdReject
ID=0x1234
Reason=0x0001
(MTU exceeded)
Data=0x80

|

L2CAP_ConfigReq
ID=0x1235
DCID=0x01234567]
Option=0x01
[MTU=0x0000010
C flag setto 1

L2CAP_CmdReject
1ID=0x1235
Reason=0x0002
(Invalid CID)

><ﬁ

Device B

L2CA

L2CAP_ConfigReq

ID=0x1236
DCID=0x01234567
Option=0x20

I [Data=BIG]

L2CAP_CmdReject
ID=0x1236
Reason=0x0002

Y (Invalid CID) Y

TIME

Figure IlI: Unsuccessful Configuration Request
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1 INTRODUCTION

1.1 GENERAL DESCRIPTION

The service discovery protocol (SDP) provides a means for applications to dis-
cover which services are available and to determine the characteristics of
those available services.

1.2 MOTIVATION

Service Discovery in the Bluetooth environment, where the set of services that
are available changes dynamically based on the RF proximity of devices in
motion, is qualitatively different from service discovery in traditional network-
based environments. The service discovery protocol defined in this specifica-
tion is intended to address the unique characteristics of the Bluetooth environ-
ment. See Section , “Appendix A — Background Information,” on page 157, for
further information on this topic.

1.3 REQUIREMENTS

The following capabilities have been identified as requirements for version 1.0
of the Service Discovery Protocol.

1. SDP shall provide the ability for clients to search for needed services based
on specific attributes of those services.

2. SDP shall permit services to be discovered based on the class of service.

3. SDP shall enable browsing of services without a priori knowledge of the spe-
cific characteristics of those services.

4. SDP shall provide the means for the discovery of new services that become
available when devices enter RF proximity with a client device as well as
when a new service is made available on a device that is in RF proximity
with the client device.

5. SDP shall provide a mechanism for determining when a service becomes
unavailable when devices leave RF proximity with a client device as well as
when a service is made unavailable on a device that is in RF proximity with
the client device.

6. SDP shall provide for services, classes of services, and attributes of ser-
vices to be uniquely identified.

7. SDP shall allow a client on one device to discover a service on another
device without consulting a third device.

8. SDP should be suitable for use on devices of limited complexity.

9. SDP shall provide a mechanism to incrementally discover information about
the services provided by a device. This is intended to minimize the quantity
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of data that must be exchanged in order to determine that a particular ser-
vice is not needed by a client.

10.SDP should support the caching of service discovery information by inter-
mediary agents to improve the speed or efficiency of the discovery process.

11.SDP should be transport independent.
12.SDP shall function while using L2CAP as its transport protocol.

13.SDP shall permit the discovery and use of services that provide access to
other service discovery protocols.

14.SDP shall support the creation and definition of new services without requir-
ing registration with a central authority.

1.4 NON-REQUIREMENTS AND DEFERRED REQUIREMENTS

The Bluetooth SIG recognizes that the following capabilities are related to ser-
vice discovery. These items are not addressed in SDP version 1.0. However,
some may be addressed in future revisions of the specification.

1. SDP 1.0 does not provide access to services. It only provides access to
information about services.

. SDP 1.0 does not provide brokering of services.
. SDP 1.0 does not provide for negotiation of service parameters.
. SDP 1.0 does not provide for billing of service use.

o A ODN

. SDP 1.0 does not provide the means for a client to control or change the
operation of a service.

6. SDP 1.0 does not provide an event notification when services, or information
about services, become unavailable.

7. SDP 1.0 does not provide an event naotification when attributes of services
are modified.

8. This specification does not define an application programming interface for
SDP.

9. SDP 1.0 does not provide support for service agent functions such as ser-
vice aggregation or service registration.

1.5 CONVENTIONS
1.5.1 Bit And Byte Ordering Conventions

When multiple bit fields are contained in a single byte and represented in a
drawing in this specification, the more significant (high-order) bits are shown
toward the left and less significant (low-order) bits toward the right.

Multiple-byte fields are drawn with the more significant bytes toward the left
and the less significant bytes toward the right. Multiple-byte fields are trans-
ferred in network byte order. See section 4.1 on page 131.
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2 OVERVIEW

2.1 SDP CLIENT-SERVER INTERACTION

Client Server
Application Application
SDP requests
SDP SDP
Client SDP responses Server

€

Figure 2.1:

The service discovery mechanism provides the means for client applications to
discover the existence of services provided by server applications as well as
the attributes of those services. The attributes of a service include the type or
class of service offered and the mechanism or protocol information needed to
utilize the service.

As far as the Service Discovery Protocol (SDP) is concerned, the configuration
shown in may be simplified to that shown in Figure 2.1 may be simplified to
that shown in Figure 2.2.

SDP requests
SDP »  spp

Client SDP responses Server

Figure 2.2:
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SDP involves communication between an SDP server and an SDP client. The
server maintains a list of service records that describe the characteristics of
services associated with the server. Each service record contains information
about a single service. A client may retrieve information from a service record
maintained by the SDP server by issuing an SDP request.

If the client, or an application associated with the client, decides to use a ser-
vice, it must open a separate connection to the service provider in order to uti-
lize the service. SDP provides a mechanism for discovering services and their
attributes (including associated service access protocols), but it does not pro-
vide a mechanism for utilizing those services (such as delivering the service
access protocols).

There is a maximum of one SDP server per Bluetooth device. (If a Bluetooth
device acts only as a client, it needs no SDP server.) A single Bluetooth device
may function both as an SDP server and as an SDP client. If multiple applica-
tions on a device provide services, an SDP server may act on behalf of those
service providers to handle requests for information about the services that
they provide.

Similarly, multiple client applications may utilize an SDP client to query servers
on behalf of the client applications.

The set of SDP servers that are available to an SDP client can change dynam-
ically based on the RF proximity of the servers to the client. When a server
becomes available, a potential client must be notified by a means other than
SDP so that the client can use SDP to query the server about its services. Sim-
ilarly, when a server leaves proximity or becomes unavailable for any reason,
there is no explicit notification via the service discovery protocol. However, the
client may use SDP to poll the server and may infer that the server is not avail-
able if it no longer responds to requests.

Additional information regarding application interaction with SDP is contained
in the Bluetooth Service Discovery Profile document.

2.2 SERVICE RECORD

A service is any entity that can provide information, perform an action, or con-
trol a resource on behalf of another entity. A service may be implemented as
software, hardware, or a combination of hardware and software.

All of the information about a service that is maintained by an SDP server is
contained within a single service record. The service record consists entirely of
a list of service attributes.
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Service Record
Service Attribute 1
Service Attribute 2
Service Attribute 3

Service Attribute N

Figure 2.3: Service Record

A service record handle is a 32-bit number that uniquely identifies each service
record within an SDP server. It is important to note that, in general, each han-
dle is unique only within each SDP server. If SDP server S1 and SDP server
S2 both contain identical service records (representing the same service), the
service record handles used to reference these identical service records are
completely independent. The handle used to reference the service on S1 will
be meaningless if presented to S2.

The service discovery protocol does not provide a mechanism for notifying cli-
ents when service records are added to or removed from an SDP server. While
an L2CAP (Logical Link Control and Adaptation Protocol) connection is estab-
lished to a server, a service record handle acquired from the server will remain
valid unless the service record it represents is removed. If a service is removed
from the server, further requests to the server (during the L2CAP connection in
which the service record handle was acquired) using the service’'s (now stale)
record handle will result in an error response indicating an invalid service
record handle. An SDP server must ensure that no service record handle val-
ues are re-used while an L2ZCAP connection remains established. Note that
service record handles are known to remain valid across successive L2CAP
connections while the ServiceDatabaseState attribute value remains
unchanged. See the ServiceRecordState and ServiceDatabaseState attributes
in section 5 on page 145.

There is one service record handle whose meaning is consistent across all
SDP servers. This service record handle has the value 0x00000000 and is a
handle to the service record that represents the SDP server itself. This service
record contains attributes for the SDP server and the protocol it supports. For
example, one of its attributes is the list of SDP protocol versions supported by
the server. Service record handle values 0x00000001-0x0000FFFF are
reserved.
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2.3 SERVICE ATTRIBUTE

Each service attribute describes a single characteristic of a service. Some
examples of service attributes are:

ServiceClassIDList |dentifies the type of service represented by a service record.
In other words, the list of classes of which the service is an
instance

ServicelD Uniquely identifies a specific instance of a service

ProtocolDescriptorList Specifies the protocol stack(s) that may be used to utilize a
service

ProviderName The textual name of the individual or organization that pro-
vides a service

lconURL Specifies a URL that refers to an icon image that may be
used to represent a service

ServiceName A text string containing a human-readable name for the ser-
vice

ServiceDescription A text string describing the service

See section 5.1 on page 145, for attribute definitions that are common to all
service records. Service providers can also define their own service attributes.

A service attribute consists of two components: an attribute ID and an attribute
value.

Service Attribute
Attribute ID

Attribute Value

Figure 2.4: Service Attribute

2.4 ATTRIBUTEID

An attribute ID is a 16-bit unsigned integer that distinguishes each service
attribute from other service attributes within a service record. The attribute ID
also identifies the semantics of the associated attribute value.

A service class definition specifies each of the attribute IDs for a service class
and assigns a meaning to the attribute value associated with each attribute ID.

For example, assume that service class C specifies that the attribute value
associated with attribute ID 12345 is a text string containing the date the ser-
vice was created. Assume further that service A is an instance of service class
C. If service A's service record contains a service attribute with an attribute ID
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of 12345, the attribute value must be a text string containing the date that ser-
vice A was created. However, services that are not instances of service class C
may assign a different meaning to attribute ID 12345.

All services belonging to a given service class assign the same meaning to
each particular attribute ID. See section 2.6 on page 121.

In the Service Discovery Protocol, an attribute ID is often represented as a data
element. See section 3 on page 127.

Type Size Index

1 Attribute ID
—5—r 3¢ 16 >

Figure 2.5:

2.5 ATTRIBUTE VALUE

The attribute value is a variable length field whose meaning is determined by
the attribute ID associated with it and by the service class of the service record
in which the attribute is contained. In the Service Discovery Protocol, an
attribute value is represented as a data element. (See section 3 on page 127.)
Generally, any type of data element is permitted as an attribute value, subject
to the constraints specified in the service class definition that assigns an
attribute ID to the attribute and assigns a meaning to the attribute value. See
section 5 on page 145, for attribute value examples.

2.6 SERVICE CLASS

Each service is an instance of a service class. The service class definition pro-
vides the definitions of all attributes contained in service records that represent
instances of that class. Each attribute definition specifies the numeric value of
the attribute ID, the intended use of the attribute value, and the format of the
attribute value. A service record contains attributes that are specific to a ser-
vice class as well as universal attributes that are common to all services.

Each service class is also assigned a unique identifier. This service class iden-
tifier is contained in the attribute value for the ServiceClassIDList attribute, and
is represented as a UUID (see section 2.7.1 on page 123). Since the format
and meanings of many attributes in a service record are dependent on the ser-
vice class of the service record, the ServiceClassIDList attribute is very impor-
tant. Its value should be examined or verified before any class-specific
attributes are used. Since all of the attributes in a service record must conform
to all of the service’s classes, the service class identifiers contained in the Ser-
viceClass|DList attribute are related. Typically, each service class is a subclass
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of another class whose identifier is contained in the list. A service subclass def-
inition differs from its superclass in that the subclass contains additional
attribute definitions that are specific to the subclass. The service class identifi-
ers in the ServiceClassIDList attribute are listed in order from the most specific
class to the most general class.

When a new service class is defined that is a subclass of an existing service
class, the new service class retains all of the attributes defined in its super-
class. Additional attributes will be defined that are specific to the new service
class. In other words, the mechanism for adding new attributes to some of the
instances of an existing service class is to create a new service class that is a
subclass of the existing service class.

2.6.1 A Printer Service Class Example

A color postscript printer with duplex capability might conform to 4 Service-
Class definitions and have a ServiceClassIDList with UUIDs (See section 2.7.1
on page 123.) representing the following ServiceClasses:

DuplexColorPostscriptPrinterServiceClassID,
ColorPostscriptPrinterServiceClassID,
PostscriptPrinterServiceClassID,
PrinterServiceClassID

Note that this example is only illustrative. This may not be a practical printer
class hierarchy.
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2.7 SEARCHING FOR SERVICES

Once an SDP client has a service record handle, it may easily request the val-
ues of specific attributes, but how does a client initially acquire a service record
handle for the desired service records? The Service Search transaction allows
a client to retrieve the service record handles for particular service records
based on the values of attributes contained within those service records.

The capability search for service records based on the values of arbitrary
attributes is not provided. Rather, the capability is provided to search only for

attributes whose values are Universally Unique Identifiers' (UUIDs). Important
attributes of services that can be used to search for a service are represented
as UUIDs.

2.7.1 UUID

A UUID is a universally unique identifier that is guaranteed to be unique across
all space and all time. UUIDs can be independently created in a distributed
fashion. No central registry of assigned UUIDs is required. A UUID is a 128-bit
value.

To reduce the burden of storing and transferring 128-bit UUID values, a range
of UUID values has been pre-allocated for assignment to often-used, regis-
tered purposes. The first UUID in this pre-allocated range is known as the
Bluetooth Base UUID and has the value 00000000-0000-1000-8000-
00805F9B34FB, from the Bluetooth Assigned Numbers document. UUID val-
ues in the pre-allocated range have aliases that are represented as 16-bit or
32-bit values. These aliases are often called 16-bit and 32-bit UUIDs, but it is
important to note that each actually represents a 128-bit UUID value.

The full 128-bit value of a 16-bit or 32-bit UUID may be computed by a simple
arithmetic operation.

128_bit_value = 16_bit_value * 2% + Bluetooth_Base_UUID

128_bit_value = 32_bit_value * 2%° + Bluetooth_Base_UUID

A 16-bit UUID may be converted to 32-bit UUID format by zero-extending the
16-bit value to 32-bits. An equivalent method is to add the 16-bit UUID value to
a zero-valued 32-bit UUID.

Note that two 16-bit UUIDs may be compared directly, as may two 32-bit
UUIDs or two 128-bit UUIDs. If two UUIDs of differing sizes are to be com-

1. The format of UUIDs is defined by the International Organization for Standardization in ISO/
IEC 11578:1996. “Information technology — Open Systems Interconnection — Remote Proce-
dure Call (RPC)"
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pared, the shorter UUID must be converted to the longer UUID format before
comparison.

2.7.2 Service Search Patterns

A service search pattern is a list of UUIDs used to locate matching service
records. A service search pattern is said to match a service record if each and
every UUID in the service search pattern is contained within any of the service
record’s attribute values. The UUIDs need not be contained within any specific
attributes or in any particular order within the service record. The service
search pattern matches if the UUIDs it contains constitute a subset of the
UUIDs in the service record’s attribute values. The only time a service search
pattern does not match a service record is if the service search pattern con-
tains at least one UUID that is not contained within the service record’s
attribute values. Note also that a valid service search pattern must contain at
least one UUID.

2.8 BROWSING FOR SERVICES

Normally, a client searches for services based on some desired characteris-
tic(s) (represented by a UUID) of the services. However, there are times when
it is desirable to discover which types of services are described by an SDP
server’s service records without any a priori information about the services.
This process of looking for any offered services is termed browsing. In SDP, the
mechanism for browsing for services is based on an attribute shared by all ser-
vice classes. This attribute is called the BrowseGroupList attribute. The value
of this attribute contains a list of UUIDs. Each UUID represents a browse group
with which a service may be associated for the purpose of browsing.

When a client desires to browse an SDP server’s services, it creates a service
search pattern containing the UUID that represents the root browse group. All
services that may be browsed at the top level are made members of the root
browse group by having the root browse group’s UUID as a value within the
BrowseGroupList attribute.

Normally, if an SDP server has relatively few services, all of its services will be
placed in the root browse group. However, the services offered by an SDP
server may be organized in a browse group hierarchy, by defining additional
browse groups below the root browse group. Each of these additional browse
groups is described by a service record with a service class of
BrowseGroupDescriptor.

A browse group descriptor service record defines a new browse group by
means of its Group ID attribute. In order for a service contained in one of these
newly defined browse groups to be browseable, the browse group descriptor
service record that defines the new browse group must in turn be browseable.
The hierarchy of browseable services that is provided by the use of browse
group descriptor service records allows the services contained in an SDP
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server to be incrementally browsed and is particularly useful when the SDP
server contains many service records.

Service Discovery Protocol (SDP)

2.8.1 Example Service Browsing Hierarchy

Here is a fictitious service browsing hierarchy that may illuminate the manner in
which browse group descriptors are used. Browse group descriptor service
records are identified with (G); other service records with (S).

| Public Browse Root |

| Entertainment (G) | | MNews (G) | | Reference (G) |
I—l—l [ I ]
‘ Games (G) | \ Movies (G) | |Dictionary2(8) ‘ |Encyclopedia>< (S) |

| Starcraft (S) | | ABug's Life (S) |

‘ Mew York Times (S) | ‘ Local Newspaper (3) | | London Times (3)
Figure 2.6:
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This table shows the services records and service attributes necessary to
implement the browse hierarchy.

Service Name

Service Class

Attribute Name

Attribute Value

Encyclopedia X

Encyclopedia Class ID

BrowseGroupList

Entertainment BrowseGroupDescriptor BrowseGroupList PublicBrowseRoot
GrouplD EntertainmentID

News BrowsegroupDescriptor BrowseGroupList PublicBrowseRoot
GrouplD NewsID

Reference BrowseGroupDescriptor BrowseGroupList PublicBrowseRoot
GrouplD ReferencelD

Games BrowseGroupDescriptor BrowseGroupList Entertainment|D
GroupID GamesID

Movies BrowseGroupDescriptor BrowseGroupList EntertainmentID
GrouplD MoviesIlD

Starcraft Video Game Class ID BrowseGroupList GamesID

A Bug's Life Movie Class ID BrowseGroupList MovielD

Dictionary Z Dictionary Class ID BrowseGroupList ReferencelD

ReferencelD

New York Times Newspaper ID BrowseGroupList NewspaperlD
London Times Newspaper ID BrowseGroupList Newspaper|D
Local Newspaper | Newspaper ID BrowseGroupList NewspaperlD

Table 2.1:
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3 DATA REPRESENTATION

Attribute values can contain information of various types with arbitrary com-
plexity; thus enabling an attribute list to be generally useful across a wide vari-
ety of service classes and environments.

SDP defines a simple mechanism to describe the data contained within an
attribute value. The primitive construct used is the data element.

3.1 DATA ELEMENT

A data element is a typed data representation. It consists of two fields: a
header field and a data field. The header field, in turn, is composed of two
parts: a type descriptor and a size descriptor. The data is a sequence of bytes
whose length is specified in the size descriptor (described in section 3.3 on
page 128) and whose meaning is (partially) specified by the type descriptor.

3.2 DATA ELEMENT TYPE DESCRIPTOR

A data element type is represented as a 5-bit type descriptor. The type descrip-
tor is contained in the most significant (high-order) 5 bits of the first byte of the
data element header. The following types have been defined.

Type Valid Size

Descriptor Descriptor

Value Values Type Description

0 0 Nil, the null type

1 0,1,2,3, 4 Unsignad Integer

2 0.1.234 Signed twos-complement integer

3 1,2, 4 UUID, a universally unique identifier

4 56,7 Text string

9 0 Boolean'

6 HNE AT Data element sequence, a data element whose data field
is a sequence of data elements

7 5.8.7 Data element alternative, data element whose data field is
a sequence of data elements from which one data ele-
ment is to be selected.

8 9,6, 7 URL, a uniform resource locator

9-31 Reserved

Table 3.1: Data Element Type.

1. False is represented by the value 0, and true is represented by the value 1. However,
to maximize interoperability, any non-zero value received must be accepted as repre-
senting true.
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3.3 DATA ELEMENT SIZE DESCRIPTOR

The data element size descriptor is represented as a 3-bit size index followed
by 0, 8, 16, or 32 bits. The size index is contained in the least significant (low-
order) 3 bits of the first byte of the data element header. The size index is
encoded as follows.

Size Additional

Index bits Data Size

0 0 1 byte. Exception: if the data element type is nil, the data size is 0
bytes.

1 0 2 bytes

2 0 4 bytes

3 0 8 bytes

4 0 16 bytes

5 8 The data size is contained in the additional 8 bits, which are inter-

preted as an unsigned integer.

6 16 The data size is contained in the additional 16 bits, which are
interpreted as an unsigned integer.

7 32 The data size is contained in the additional 32 bits, which are
interpreted as an unsigned integer.

Table 3.2:
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3.4 DATA ELEMENT EXAMPLES

Nil is represented as:

Type Size Index

0 0
«—5—3

A 16-bit signed integer is represented as:

Type Size Index

AV
| 2 [1 16-bit data value

—5—39¢ 16 >

The 3 character ASCII string "Hat" is represented as:

Type Size Index Size

N /

| 4 | 5 | 3 lHl Ial Itl
—5—3¢ 8 2 24 >

Figure 3.1:
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4 PROTOCOL DESCRIPTION

SDP is a simple protocol with minimal requirements on the underlying trans-
port. It can function over a reliable packet transport (or even unreliable, if the
client implements timeouts and repeats requests as necessary).

SDP uses a request/response model where each transaction consists of one
request protocol data unit (PDU) and one response PDU. In the case where
SDP is used with the Bluetooth L2CAP transport protocol, only one SDP
request PDU per connection to a given SDP server may be outstanding at a
given instant. In other words, a client must receive a response to each request
before issuing another request on the same L2CAP connection. Limiting SDP
to sending one unacknowledged request PDU provides a simple form of flow
control.

The protocol examples found in Appendix B — Example SDP Transactions,
may be helpful in understanding the protocol transactions.

4.1 TRANSFER BYTE ORDER

The service discovery protocol transfers multiple-byte fields in standard net-
work byte order (Big Endian), with more significant (high-order) bytes being
transferred before less-significant (low-order) bytes.

4.2 PROTOCOL DATA UNIT FORMAT

Every SDP PDU consists of a PDU header followed by PDU-specific parame-
ters. The header contains three fields: a PDU ID, a Transaction ID, and a
ParameterLength. Each of these header fields is described here. Parameters
may include a continuation state parameter, described below; PDU-specific
parameters for each PDU type are described later in separate PDU descrip-
tions.

PDU Format:

Header: | PDUID | Transaction ID | ParameterLength |
+1 byte2¢——2 bytes——r¢—2 bytes—>

Parameters:| Parameter 1 | Parameter2 |———-- | Parameter N
< ParameterLength bytes >
Figure 4.1:
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