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pared, the shorter UUID must be converted
comparison.

2.7.2 Service Search Patterns

10t be contained within any specitic
e service record. The service

ains constitute a subset of the

3s. The only time a service search

2.8 BROWSING FOR SERVICES

Normally, a client searches for services bas

tic(s) (represented by a UUID) of the ServicLe. 1 ivwvever, uiviv wiv wines wiren
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

BrowseLroupLIst atripute.

Normally, if an SDP server has relatively fey
placed in the root browse group. However, *
server may be organized in a browse groug
browse groups below the root browse groug
groups is described by a service record witt
BrowseGroupDescriptor.

A browse group descriptor service record d
means of its Group ID attribute. In order for
newly defined browse groups to be browse:
service record that defines the new browse
The hierarchy of browseable services that i:
group descriptor service records allows the
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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:
Overview 4 November 2004 125
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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:

126 4 November 2004 Overview
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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.

Data Representation 4 November 2004 127
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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:

128 4 November 2004 Data Representation
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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:

Data Representation 4 November 2004 129
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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 | Parameter 2 |— ————— ‘ Parameter N
< ParameterLength bytes >

Figure 4.1:

Protocol Description 4 November 2004 131
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PDU ID: Size: 1 Byte
Value Parameter Description
N The PDU ID field identifies the type of PDU. |.e. its meaning and the
specific parameters.
0x00 Reserved
0x01 SDP_ErrorResponse
0x02 SDP_ServiceSearchRequest
0x03 SDP_ServiceSearchResponse
0x04 SDP_ServiceAttributeRequest
0x05 SDP_ServiceAttributeResponse
0x06 SDP_ServiceSearchAttributeRequest
0x07 SDP_ServiceSearchAttributeResponse
0x07-0xFF Reserved
TransactionID: Size: 2 Bytes
Value Parameter Description
N The TransactionlD field uniquely identifies request PDUs and is used to
match response PDUs to request PDUs. The SDP client can choose
any value for a request’s TransactionID provided that it is different from
all outstanding requests. The TransactionID value in response PDUs is
required to be the same as the request that is being responded to.
Range: 0x0000 — OxFFFF
ParameterLength: Size: 2 Bytes
Value Parameter Description
N The ParameterLength field specifies the length (in bytes) of all parame-
ters contained in the PDU.
Range: 0x0000 — OxFFFF
132 4 November 2004 Protocol Description
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4.3 PARTIAL RESPONSES AND CONTINUATION STATE

Some SDP requests may require responses that are larger than can fit in a sin-
gle response PDU. In this case, the SDP server will generate a partial
response along with a continuation state parameter. The continuation state
parameter can be supplied by the client in a subsequent request to retrieve the
next portion of the complete response. The continuation state parameter is a
variable length field whose first byte contains the number of additional bytes of
continuation information in the field. The format of the continuation information
is not standardized among SDP servers. Each continuation state parameter is
meaningful only to the SDP server that generated it.

| InfoLength | Continuation Information
«—1 byte—«——InfoLength bytess——

Figure 4.2: Continuation State Format

After a client receives a partial response and the accompanying continuation
state parameter, it can re-issue the original request (with a new transaction ID)
and include the continuation state in the new request indicating to the server
that the remainder of the original response is desired. The maximum allowable
value of the InfoLength field is 16 (0x10).

Note that an SDP server can split a response at any arbitrary boundary when it
generates a partial response. The SDP server may select the boundary based
on the contents of the reply, but is not required to do so.

4.4 ERROR HANDLING

Each transaction consists of a request and a response PDU. Generally, each

type of request PDU has a corresponding type of response PDU. However, if

the server determines that a request is improperly formatted or for any reason
the server cannot respond with the appropriate PDU type, it will respond with

an SDP_ErrorResponse PDU.

Any Request
Client Server
SDP_ErrorResponse
Figure 4.3:
Protocol Description 4 November 2004 133
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4.4.1 SDP_ErrorResponse PDU

PDU Type PDU ID Parameters
SDP_ErrorResponse 0x01 ErrorCode,
Errorinfo

Description:

The SDP server generates this PDU type in response to an improperly format-
ted request PDU or when the SDP server, for whatever reason, cannot gener-
ate an appropriate response PDU.

PDU Parameters:

ErrorCode: Size: 2 Bytes
Value Parameter Description
N The ErrorCode identifies the reason that an SDP_ErrorResponse PDU
was generated.
0x0000 Reserved
0x0001 Invalid/unsupported SDP version
0x0002 Invalid Service Record Handle
0x0003 Invalid reguest syntax
0x0004 Invalid PDU Size
0x0005 Invalid Continuation State
0x0006 Insufficient Resources to satisfy Request

0x0007-0xFFFF

Reserved

Errorinfo:

Size: N Bytes

Value

Parameter Description

Error-specific

Errorinfo is an ErrorCode-specific parameter. Its interpretation depends
on the ErrorCode parameter. The currently defined ErrorCode values do
not specify the format of an Errorinfo field.

134

4 November 2004 Protocol Description
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4.5 SERVICESEARCH TRANSACTION
SDP_ServiceSearchReque
>
Server

Client

SDP_ServiceSearchRespon

Figure 4.4:

4.5.1 SDP_ServiceSearchRequest PDU

PDU Type PDU ID Parameters
SDP_ServiceSearchRequest 0x02 ServiceSearchPattern,
MaximumServiceRecordCount,
ContinuationState
Description:

The SDP client generates an SDP_ServiceSearchRequest to locate service
records that match the service search pattern given as the first parameter of
the PDU. Upon receipt of this request, the SDP server will examine its service
record data base and return an SDP_ServiceSearchResponse containing the
service record handles of service records that match the given service search

pattern.

Note that no mechanism is provided to request information for all service
records. However, see section 2.8 on page 124 for a description of a mecha-
nism that permits browsing for non-specific services without a priori knowledge

of the services.

PDU Parameters:

ServiceSearchPattern:

Size: Varies

Value

Parameter Description

Data Element
Sequence

The ServiceSearchPattern is a data element sequence where each ele-
ment in the sequence is a UUID. The sequence must contain at least

one UUID. The maximum number of UUIDs in the sequence is 12", The
list of UUIDs constitutes a service search pattern.

1. The value of 12 has been selected as a compromise between the scope of a service
search and the size of a search request PDU. It is not expected that more than 12
UUIDs will be useful in a service search pattern.

Protocol Description

4 November 2004 135
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MaximumServiceRecordCount: Size: 2 Bytes
Value Parameter Description
N MaximumServiceRecordCount is a 16-bit count specifying the maximum

number of service record handles to be returned in the response(s) to
this request. The SDP server should not return more handles than this
value specifies. If more than N service records match the request, the
SDP server determines which matching service record handles to return
in the response(s).

Range: 0x0001-0xFFFF

ContinuationState: Size: 1to 17 Bytes
Value Parameter Description
Continuation ContinuationState consists of an 8-bit count, N, of the number of bytes
State of continuation state information, followed by the N bytes of continua-

tion state information that were returned in a previous response from
the server. N is required to be less than or equal to 16. If no continua-
tion state is to be provided in the request, N is set to 0.

4.5.2 SDP_ServiceSearchResponse PDU

PDU Type PDUID Parameters

SDP_ServiceSearchResponse 0x03 TotalServiceRecordCount,
CurrentServiceRecordCount,
ServiceRecordHandleList,
ContinuationState

Description:

The SDP server generates an SDP_ServiceSearchResponse upon receipt of a
valid SDP_ServiceSearchRequest. The response contains a list of service
record handles for service records that match the service search pattern given
in the request. Note that if a partial response is generated, it must contain an
integral number of complete service record handles; a service record handle
value may not be split across multiple PDUs.

136 4 November 2004 Protocol Description

1116



BLUETOOTH SPECIFICATION Version 2.0 + EDR [vol 4] page 137 of 250

Service Discovery Protocol (SDP) 8 Bluetooth’

PDU Parameters:

TotalServiceRecordCount: Size: 2 Bytes

Value

Parameter Description

N

The TotalServiceRecordCount is an integer containing the number of
service records that match the requested service search pattern. If no
service records match the requested service search pattern, this param-
eter is set to 0. N should never be larger than the MaximumServiceRe-
cordCount value specified in the SDP_ServiceSearchRequest. When
multiple partial responses are used, each partial response contains the
same value for TotalServiceRecordCount.

Range: 0x0000-OxFFFF

CurrentServiceRecordCount: Size: 2 Bytes

Value

Parameter Description

N

The CurrentServiceRecordCount is an integer indicating the number of
service record handles that are contained in the next parameter. If no
service records match the requested service search pattern, this param-
eter is set to 0. N should never be larger than the TotalServiceRecord-
Count value specified in the current response.

Range: 0x0000-0xFFFF

ServiceRecordHandleList: Size: (CurrentServiceRecordCount*4) Bytes

Value

Parameter Description

List of
32-bit handles

The ServiceRecordHandleList contains a list of service record handles.
The number of handles in the list is given in the CurrentServiceRecord-
Count parameter. Each of the handles in the list refers to a service
record that matches the requested service search pattern. Note that this
list of service record handles does not have the format of a data ele-
ment. It contains no header fields, only the 32-bit service record han-
dles.

ContinuationState: Size: 1 to 17 Bytes

Value

Parameter Description

Continuation
State

ContinuationState consists of an 8-bit count, N, of the number of bytes
of continuation state information, followed by the N bytes of continua-
tion information. If the current response is complete, this parameter
consists of a single byte with the value 0. If a partial response is con-
tained in the PDU, the ContinuationState parameter may be supplied in
a subsequent request to retrieve the remainder of the response.

Protocol Description

4 November 2004 137
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4.6 SERVICEATTRIBUTE TRANSACTION

SDP_ServiceAttributeRequest
»

Client Server
SDP_ServiceAttributeRespons

Figure 4.5:

4.6.1 SDP_ServiceAttributeRequest PDU

PDU Type PDUID | Parameters

SDP_ServiceAttributeRequest 0x04 ServiceRecordHandle,
MaximumAttributeByteCount,
AttributelDList,
ContinuationState

Description:

The SDP client generates an SDP_ServiceAttributeRequest to retrieve speci-
fied attribute values from a specific service record. The service record handle
of the desired service record and a list of desired attribute IDs to be retrieved
from that service record are supplied as parameters.

Command Parameters:

ServiceRecordHandle: Size: 4 Bytes
Value Parameter Description
32-bit handle The ServiceRecordHandle parameter specifies the service record from

which attribute values are to be retrieved. The handle is obtained via a
previous SDP_ServiceSearch fransaction.

138 4 November 2004 Protocol Description
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MaximumAlfttributeByteCount: Size: 2 Bytes
Value Parameter Description
N MaximumAttributeByteCount specifies the maximum number of bytes of

attribute data to be returned in the response to this request. The SDP
server should not return more than N bytes of attribute data in the
response PDU. If the requested attributes require more than N bytes,
the SDP server determines how to segment the list. In this case the cli-
ent may request each successive segment by issuing a request contain-
ing the continuation state that was returned in the previous response
PDU. Note that in the case where multiple response PDUs are needed
to return the attribute data, MaximumaAdttributeByteCount specifies the
maximum size of the portion of the attribute data contained in each
response PDU.

Range: 0x0007-0xFFFF

AttributelDList: Size: Varies
Value Parameter Description
Data Element The AttributelDList is a data element sequence where each element in
Sequence the list is either an attribute ID or a range of attribute IDs. Each attribute

ID is encoded as a 16-bit unsigned integer data element. Each attribute
ID range is encoded as a 32-bit unsigned integer data element, where
the high order 16 bits are interpreted as the beginning attribute ID of the
range and the low order 16 bits are interpreted as the ending attribute ID
of the range. The attribute IDs contained in the AttributelDList must be
listed in ascending order without duplication of any attribute ID values.
Note that all attributes may be requested by specifying a range of
0x0000-0xFFFF.

ContinuationState: Size: 1 to 17 Bytes
Value Parameter Description
Continuation ContinuationState consists of an 8-bit count, N, of the number of bytes
State of continuation state information, followed by the N bytes of continua-

tion state information that were returned in a previous response from
the server. N is required to be less than or equal to 16. If no continua-
tion state is to be provided in the request, N is set to 0.

Protocol Description 4 November 2004 139
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4.6.2 SDP_ServiceAttributeResponse PDU

PDU Type PDU ID Parameters
SDP_ServiceAttributeResponse 0x05 AttributeListByteCount,
AttributeList,

ContinuationState

Description:

The SDP server generates an SDP_ServiceAttributeResponse upon receipt of
a valid SDP_ServiceAttributeRequest. The response contains a list of
attributes (both attribute ID and attribute value) from the requested service
record.

PDU Parameters:

AttributeListByte Count: Size: 2 Bytes
Value Parameter Description
N The AttributeListByteCount contains a count of the number of bytes in

the AttributeList parameter. N must never be larger than the Maximu-
mAttributeByteCount value specified in the
SDP_ServiceAttributeRequest.

Range: 0x0002-0xFFFF

AttributeList: Size: AttributeListByteCount
Value Parameter Description
Data Element The AttributeList is a data element sequence containing attribute IDs
Sequence and attribute values. The first element in the sequence contains the

attribute ID of the first attribute to be returned. The second element in
the sequence contains the corresponding attribute value. Successive
pairs of elements in the list contain additional attribute ID and value
pairs. Only attributes that have non-null values within the service record
and whose attribute |Ds were specified in the
SDP_ServiceAttributeRequest are contained in the AttributeList. Neither
an attribute 1D nor an attribute value is placed in the AttributeList for
attributes in the service record that have no value. The attributes are
listed in ascending order of attribute ID value.

ContinuationState: Size: 1to 17 Bytes
Value Parameter Description
Continuation ContinuationState consists of an 8-bit count, N, of the number of bytes
State of continuation state information, followed by the N bytes of continua-

tion information. If the current response is complete, this parameter
consists of a single byte with the value 0. If a partial response is given,
the ContinuationState parameter may be supplied in a subsequent
request to retrieve the remainder of the response.

140 4 November 2004 Protocol Description
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4.7 SERVICESEARCHATTRIBUTE TRANSACTION

SDP_ServiceSearchAttributeRequest

Y

Client Server
SDP_ServiceSearchAttributeResponse

Figure 4.6:

4.7.1 SDP_ServiceSearchAttributeRequest PDU

PDU Type PDU ID | Parameters

SDP_ServiceSearchAttributeRequest 0x06 ServiceSearchPattern,
MaximumAttributeByteCount,
AttributelDList,
ContinuationState

Description:

The SDP_ServiceSearchAttributeRequest transaction combines the capabili-
ties of the SDP_ServiceSearchRequest and the SDP_ServiceAttributeRequest
into a single request. As parameters, it contains both a service search pattern
and a list of attributes to be retrieved from service records that match the ser-
vice search pattern. The SDP_ServiceSearchAttributeRequest and its
response are more complex and may require more bytes than separate
SDP_ServiceSearch and SDP_ServiceAttribute transactions. However, using
SDP_ServiceSearchAttributeRequest may reduce the total number of SDP
transactions, particularly when retrieving multiple service records.

Note that the service record handle for each service record is contained in the
ServiceRecordHandle attribute of that service and may be requested along
with other attributes.

PDU Parameters:

ServiceSearchPattern: Size: Varies
Value Parameter Description
Data Element The ServiceSearchPattern is a data element sequence where each ele-
Sequence ment in the sequence is a UUID. The sequence must contain at least
one UUID. The maximum number of UUIDs in the sequence is 121. The
list of UUIDs constitutes a service search pattern.

1. The value of 12 has been selected as a compromise between the scope of a service
search and the size of a search request PDU. It is not expected that more than 12
UUIDs will be useful in a service search pattern.

Protocol Description 4 November 2004 141
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MaximumAttributeByte Count: Size: 2 Bytes
Value Parameter Description
N MaximumAttributeByteCount specifies the maximum number of bytes of

attribute data to be returned in the response to this request. The SDP
server should not return more than N bytes of attribute data in the
response PDU. If the requested attributes require more than N bytes,
the SDP server determines how to segment the list. In this case the cli-
ent may request each successive segment by issuing a request contain-
ing the continuation state that was returned in the previous response
PDU. Note that in the case where multiple response PDUs are needed
to return the attribute data, MaximumAttributeByteCount specifies the
maximum size of the portion of the attribute data contained in each
response PDU.

Range: 0x0007-0xFFFF

AttributelDList: Size: Varies
Value Parameter Description
Data Element The AttributelDList is a data element sequence where each element in
Sequence the list is either an attribute ID or a range of attribute IDs. Each attribute

ID is encoded as a 16-bit unsigned integer data element. Each attribute
ID range is encoded as a 32-bit unsigned integer data element, where
the high order 16 bits are interpreted as the beginning attribute ID of the
range and the low order 16 bits are interpreted as the ending attribute ID
of the range. The attribute IDs contained in the AttributelDList must be
listed in ascending order without duplication of any attribute ID values.
Note that all attributes may be requested by specifying a range of
0x0000-0xFFFF.

ContinuationState: Size: 1to 17 Bytes
Value Parameter Description
Continuation ContinuationState consists of an 8-bit count, N, of the number of bytes
State of continuation state information, followed by the N bytes of continua-

tion state information that were returned in a previous response from
the server. N is required to be less than or equal to 16. If no continua-
tion state is to be provided in the request, N is set to 0.

142 4 November 2004 Protocol Description
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4.7.2 SDP_ServiceSearchAttributeResponse PDU

PDU Type PDU ID Parameters

SDP_ServiceSearchAttributeResponse 0x07 AttributeListsByteCount,
AttributeLists,
ContinuationState

Description:

The SDP server generates an SDP_ServiceSearchAttributeResponse upon
receipt of a valid SDP_ServiceSearchAttributeRequest. The response contains
a list of attributes (both attribute ID and attribute value) from the service
records that match the requested service search pattern.

PDU Parameters:

AttributeListsByteCount: Size: 2 Bytes
Value Parameter Description
N The AttributeListsByteCount contains a count of the number of bytes in

the AttributeLists parameter. N must never be larger than the Maximu-
mAttributeByteCount value specified in the
SDP_ServiceSearchAttributeRequest.

Range: 0x0002-0xFFFF

Attributel ists: Size: Varies
Value Parameter Description
Data Element The AttributeLists is a data element sequence where each element in
Sequence turn is a data element sequence representing an attribute list. Each

attribute list contains attribute IDs and attribute values from one service
record. The first element in each attribute list contains the attribute ID of
the first attribute to be returned for that service record. The second ele-
ment in each attribute list contains the corresponding attribute value.
Successive pairs of elements in each attribute list contain additional
attribute ID and value pairs. Only attributes that have non-null values
within the service record and whose attribute IDs were specified in the
SDP_ServiceSearchAttributeRequest are contained in the AttributeLists.
Neither an attribute ID nor attribute value is placed in AttributeLists for
attributes in the service record that have no value. Within each attribute
list, the attributes are listed in ascending order of attribute ID value.

Protocol Description 4 November 2004 143
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ContinuationState: Size: 1to 17 Bytes

Value Parameter Description

Continuation ContinuationState consists of an 8-bit count, N, of the number of bytes
State of continuation state information, followed by the N bytes of continua-
tion information. If the current response is complete, this parameter
consists of a single byte with the value 0. If a partial response is given,
the ContinuationState parameter may be supplied in a subsequent
request to retrieve the remainder of the response.

144 4 November 2004 Protocol Description

1124



BLUETOOTH SPECIFICATION Version 2.0 + EDR [vol 4] page 145 of 250

Service Discovery Protocol (SDP) ea Blue tooth@
5 SERVICE ATTRIBUTE DEFINITIONS

The service classes and attributes contained in this document are necessarily
a partial list of the service classes and attributes supported by SDP. Only ser-
vice classes that directly support the SDP server are included in this document.
Additional service classes will be defined in other documents and possibly in
future revisions of this document. Also, it is expected that additional attributes
will be discovered that are applicable to a broad set of services; these may be
added to the list of Universal attributes in future revisions of this document.

5.1 UNIVERSAL ATTRIBUTE DEFINITIONS

Universal attributes are those service attributes whose definitions are common
to all service records. Note that this does not mean that every service record
must contain values for all of these service attributes. However, if a service
record has a service attribute with an attribute ID allocated to a universal
attribute, the attribute value must conform to the universal attribute’s definition.

Only two attributes are required to exist in every service record instance. They
are the ServiceRecordHandle (attribute ID 0x0000) and the ServiceClassIDList
(attribute ID 0x0001). All other service attributes are optional within a service
record.

5.1.1 ServiceRecordHandle Attribute

Attribute Name Attribute ID Attribute Value Type
ServiceRecordHandle 0x0000 32-bit unsigned integer
Description:

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,
in general, be meaningless if presented to S2.
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5.1.2 ServiceClasslIDList Attribute

Attribute Name Attribute ID Attribute Value Type
ServiceClassIDList 0x0001 Data Element Sequence
Description:

The ServiceClassIDList attribute consists of a data element sequence in which
each data element is a UUID representing the service classes that a given ser-
vice record conforms to. The UUIDs are listed in order from the most specific
class to the most general class. The ServiceClassIDList must contain at least
one service class UUID.

5.1.3 ServiceRecordState Attribute

Attribute Name Attribute ID Attribute Value Type
ServiceRecordState 0x0002 32-bit unsigned integer
Description:

The ServiceRecordState is a 32-bit integer that is used to facilitate caching of
ServiceAttributes. If this attribute is contained in a service record, its value is
guaranteed to change when any other attribute value is added to, deleted from
or changed within the service record. This permits a client to check the value of
this single attribute. If its value has not changed since it was last checked, the
client knows that no other attribute values within the service record have
changed.

5.1.4 ServicelD Attribute

Attribute Name Attribute ID Attribute Value Type
ServicelD 0x0003 uuiD
Description:

The ServicelD is a UUID that universally and uniquely identifies the service
instance described by the service record. This service attribute is particularly
useful if the same service is described by service records in mare than one
SDP server.
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5.1.5 ProtocolDescriptorList Attribute

Attribute Name Attribute ID Attribute Value Type

ProtocolDescriptorList 0x0004 Data Element Sequence or Data
Element Alternative

Description:

The ProtocolDescriptorList attribute describes one or more protocol stacks that
may be used to gain access to the service described by the service record.

If the ProtocolDescriptorList describes a single stack, it takes the form of a data
element sequence in which each element of the sequence is a protocol
descriptor. Each protocol descriptor is, in turn, a data element sequence whose
first elementis a UUID identifying the protocol and whose successive elements
are protocol-specific parameters. Potential protocol-specific parameters are a
protocol version number and a connection-port number. The protocol descrip-
tors are listed in order from the lowest layer protocol to the highest layer proto-
col used to gain access to the service.

If it is possible for more than one kind of protocol stack to be used to gain
access to the service, the ProtocolDescriptorList takes the form of a data ele-
ment alternative where each member is a data element sequence as described
in the previous paragraph.

Protocol Descriptors

A protocol descriptor identifies a communications protocol and provides proto-
col-specific parameters. A protocol descriptor is represented as a data element
sequence. The first data element in the sequence must be the UUID that iden-
tifies the protocol. Additional data elements optionally provide protocol-specific
information, such as the L2CAP protocol/service multiplexer (PSM) and the
RFCOMM server channel number (CN) shown below.

ProtocolDescriptorList Examples

These examples are intended to be illustrative. The parameter formats for each
protocol are not defined within this specification.

In the first two examples, it is assumed that a single RFCOMM instance exists
on top of the L2CAP layer. In this case, the L2CAP protocol specific information
(PSM) points to the single instance of RFCOMM. In the last example, two dif-
ferent and independent RFCOMM instances are available on top of the L2CAP
layer. In this case, the L2CAP protocol specific information (PSM) points to a
distinct identifier that distinguishes each of the RFCOMM instances. According
to the L2CAP specification, this identifier takes values in the range
0x1000-0xFFFF.
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