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Foreword

This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document specifies the RANAP User Adaption between the Home Node B (HNB)  and the Home Node B Gateway (HNB-GW). It fulfils the HNB- HNB-GW communication requirements specified in [x] and is defined over the Iuh – reference point. It provides transparent transport for RANAP messages.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.


References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.


For a specific reference, subsequent revisions do not apply.


For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]


[2]


[3]
3GPP TS 25.401: "UTRAN Overall Description".

[4]
3GPP TS 25.413: “RANAP”
[5]


[6]
3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[7]
3GPP TR 25.921: "Guidelines and Principles for Protocol Description and Error Handling".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Elementary Procedure: RUA consists of Elementary Procedures (EPs). An Elementary Procedure is a unit of interaction between the HNB and HNB-GW. These EPs are defined separately and are intended to be used to build up complete sequences in a flexible manner. If the independence between some EPs is restricted, it is described under the relevant EP description. Unless otherwise stated by the restrictions, the EPs may be invoked independently of each other as stand alone procedures, which can be active in parallel. 

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

CN
Core Network

EP
Elementary Procedure

HNB
Home Node B

HNB-GW
Home Node B Gateway

PDU
Protocol Data Unit

4
General

The protocol described in the present document is the protocol between HNB-GW  and HNB.

4.1
Procedure Specification Principles

The principle for specifying the procedure logic is to specify the functional behaviour of the HNB & HNB-GW exactly and completely..

The following specification principles have been applied for the procedure text in clause 8:

-
The procedure text discriminates between:

1)
Functionality which "shall" be executed:

-
The procedure text indicates that the receiving node "shall" perform a certain function Y under a certain condition. If the receiving node supports procedure X but cannot perform functionality Y requested in the REQUEST message of a Class 1 EP, the receiving node shall respond with the message used to report unsuccessful outcome for this procedure, containing an appropriate cause value.

2)
Functionality which "shall, if supported" be executed:

-
The procedure text indicates that the receiving node "shall, if supported," perform a certain function Y under a certain condition. If the receiving node supports procedure X, but does not support functionality Y, the receiving node shall proceed with the execution of the EP, possibly informing the requesting node about the not supported functionality.

-
Any required inclusion of an optional IE in a response message is explicitly indicated in the procedure text. If the procedure text does not explicitly indicate that an optional IE shall be included in a response message, the optional IE shall not be included.

4.2
Forwards and Backwards Compatibility

The forwards and backwards compatibility of the protocol is assured by mechanism where all current and future messages, and IEs or groups of related IEs, include Id and criticality fields that are coded in a standard format that will not be changed in the future. These parts can always be decoded regardless of the standard version.

4.3
Specification Notations

For the purposes of the present document, the following notations apply: XE "Format:Symbol"
Procedure
When referring to an elementary procedure in the specification the Procedure Name is written with the first letters in each word in upper case characters followed by the word  "procedure", e.g. HNB Registration procedure.

Message
When referring to a message in the specification the MESSAGE NAME is written with all letters in upper case characters followed by the word  "message", e.g. CONNECT message.

IE
When referring to an information element (IE) in the specification the Information Element Name is written with the first letters in each word in upper case characters and all letters in Italic font followed by the abbreviation "IE", e.g. HNB Identity IE.

Value of an IE
When referring to the value of an information element (IE) in the specification the "Value" is written as it is specified in subclause 9.2 enclosed by quotation marks, e.g. "Abstract Syntax Error (Reject)" or "Background ".

5
RUA Services

RUA provides the signalling service between the HNB and the HNB-GW that is required to fulfil the RUA functions described in Clause 7.
6
Services expected from the Transport layer

Following service is expected from the transport layer:

-
reliable and in sequence delivery of Signalling data.

7
Functions of RUA
The RUA has the following functions:

· Transparent transfer of RANAP messages

· Error Handling. This function allows the reporting of general error situations, for which function specific error messages have not been defined.
These functions are implemented by one or several RUA elementary procedures described in the following clauses.
8
RUA Procedures

8.1
Elementary Procedures

Table 1 summarizes the EPs.

Table 1; Elementary procedures
	Elementary Procedure
	Message

	Connect
	CONNECTI

	Direct Transfer
	DIRECT TRANSFER

	Disconnect
	DISCONNECT

	Direct Connectionless Transfer
	CONNECTIONLESS TRANSFER

	Error Indication
	ERROR INDICATION


8.2
Connect
8.2.1
General

The HNB or HNB-GW can initiate a connection request. 
8.2.2
Successful Operation
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Figure 8: Connection Request to HNB-GW procedure
This procedure is used to carry the RANAP INITIAL UE MESSAGE defined in [4] from the HNB to the HNB-GW. 

Additional information is provided to enable the HNB-GW to handle the RANAP message without inspection of its contents and trigger the establishment of a new Iuh Signalling Connection between HNB and HNB-GW, which is directly mapped to the Iu Signalling Connection the RANAP message refers to.

8.3
Direct Transfer

8.3.1
General

8.3.2
Successful Operation (HNB-GW Originated)
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Figure 9: Direct Transfer to HNB

This procedure is used to carry any DL connection-oriented RANAP message defined in [4] from the HNB-GW to the HNB.

8.3.3
Successful Operation (HNB Originated)
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Figure 10: Direct Transfer to HNB-GW

This procedure is used to carry any UL connection-oriented RANAP message defined in [4], except the first or last message of an Iu Signalling Connection, from the HNB to the HNB-GW. 

8.3.4
Abnormal Conditions

-
8.4
Disconnect
8.4.1
General
8.4.2
Successful Operation (HNB Originated)
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Figure 11: Disconnect Request to HNB-GW

This procedure is used to carry the last RANAP ([4]) UL connection-oriented message of a given Iu Signalling Connection to the HNB-GW over the Iuh interface. 

Additional information is provided to identify an existing Iuh Signalling Connection.

The RANAP Message IE shall be included in this message.

8.4.3
Abnormal Conditions

-
8.5
Connectionless Transfer

8.5.1
General
8.5.2
Successful Operation (HNB-GW Originated)
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Figure 12: Connectionless Transfer to HNB

This procedure is used to carry any DL connectionless RANAP message defined in [4] from the HNB-GW to the HNB.
8.5.3
Successful Operation (HNB Originated)
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Figure 13: Connectionless Transfer to HNB-GW

This procedure is used to carry any UL connectionless RANAP message defined in [4].

8.5.4
Abnormal Conditions

-

8.6
Error Indication
8.6.1
General

The Error Indication procedure is initiated by either HNB or HNB-GW to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.

8.6.2
Successful Operation
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Figure 14 Error Indication HNB Originated, Successful Operation
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Figure 15 Error Indication HNB-GW Originated, Successful Operation

9
Elements for RUA Communication

9.1
Message Functional Definition and Content

9.1.1
General

Section 9.1 presents the contents of RUA messages in tabular format. The corresponding coded definition is presented in section 9.3. In case there is contradiction between the tabular format in section 9.1 and the coding definition, the coding shall take precedence, except for the definition of conditions for the presence of conditional IEs, where the tabular format shall take precedence.

For each message there is, a table listing the signalling elements in their order of appearance in the transmitted message.

9.1.2
Message Contents

9.1.2.1
Presence

All information elements in the message descriptions below are marked mandatory, optional or conditional according to table 3.

Table 3: Meaning of abbreviations used in RUA messages

	Abbreviation
	Meaning

	M
	IE's marked as Mandatory (M) will always be included in the message.

	O
	IE's marked as Optional (O) may or may not be included in the message.

	C
	IE's marked as Conditional (C) will be included in a message only if the condition is satisfied. Otherwise the IE is not included.


9.1.2.3
Range
The Range column indicates the allowed number of copies of repetitive IEs/IE groups.

9.1.xx
CONNECT
This message is sent by the HNB to the HNB-GW to.

Direction: HNB ( HNB-GW

	IEI
	PARAMETER
	PRESENCE
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	9.2.xx
	V
	1

	
	CN Domain ID
	M
	9.2.xx
	TV
	2

	1
	Context ID
	M
	9.2.xx
	TLV
	2..n

	3
	Intra Domain NAS Node Selector
	O
	9.2.xx
	TLV
	2..n

	2
	Establishment Cause
	O
	9.2.xx
	TLV
	2..n

	4
	RANAP Message
	M
	9.2.xx
	LV
	2..n


9.1.xx
DIRECT TRANSFER
This message is sent by the HNB to the HNB-GW to.

Direction: HNB ( HNB-GW and HNB-GW ( HNB

	IEI
	PARAMETER
	PRESENCE
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	9.2.xx
	V
	1

	5
	CN Domain ID
	M
	9.2.xx
	TV
	2

	1
	Context ID
	M
	9.2.xx
	TLV
	2..n

	4
	RANAP Message
	M
	9.2.xx
	LV
	2..n


9.1.xx
DISCONNECT
This message is sent by the HNB to the HNB-GW to terminate a connection.

Direction: HNB ( HNB-GW

	IEI
	PARAMETER
	PRESENCE
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	9.2.xx
	V
	1

	5
	CN Domain ID
	M
	9.2.xx
	TV
	2

	1
	Context ID
	M
	9.2.xx
	TLV
	2..n

	4
	RANAP Message
	M
	9.2.xx
	LV
	2..n


9.1.xx
CONNECTIONLESS TRANSFER
This message is sent by the HNB to the HNB-GW to.

Direction: HNB ( HNB-GW and HNB-GW ( HNB

	IEI
	PARAMETER
	PRESENCE
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	9.2.xx
	V
	1

	1
	Context ID
	M
	9.2.xx
	TLV
	2..n

	4
	RANAP Message
	M
	9.2.xx
	LV
	2..n


9.1.xx
ERROR INDICATION

This message is sent by the HNB to HNB-GW and is used to indicate that some errors have been detected.

Direction: HNB ( HNB-GW, HNB-GW ( HNB

	IEI
	PARAMETER
	PRESENCE
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	9.2.xx
	V
	1

	7
	Cause
	M
	9.2.xx
	LV
	2

	6
	Diagnostics
	O
	9.2.xx
	TLV
	4..n


9.2
Information Element Definitions

9.2.0
General

Section 9.2 presents the RUA IE definitions in tabular format. 

9.2.1
Message Type

Message Type IE uniquely identifies the message being sent. It is mandatory for all messages. The bit 8 of Message Type field is the most significant bit and bit 1 is the least significant bit.
Following RUA message types are defined: 

	Message Type Name
	Message Type value (decimal)

	connect
	1

	DIRECT TRANSFER
	2

	DISconnect
	3

	CONNECTIONLESS TRANSFER
	4

	ERROR INDICATION
	5


9.2.2
IE Types and Identifiers

The following IE Types are defined for the RUA messages:
	IE Name
	IE Identifier
	Reference

	Context ID
	1
	9.2.xx

	Establishment cause
	2
	9.2.xx

	Intra Domain NAS Node Selector (IDNNS)
	3
	9.2.xx

	RANAP Message
	4
	9.2.xx

	CN Domain Indicator
	5
	9.2.xx

	Diagnostics
	6
	9.2.xx

	Cause
	7
	9.2.xx


9.2.xx
Context ID

Context ID IE identifies a particular UE.
Table 9.2.10.1: Context ID IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Context ID IEI
	octet 1

	Length of Context ID IE contents
	octet 2

	Context ID MSB
	octet 3

…

octet 5

	Context ID LSB
	


9.2.xx
Establishment Cause

Establishment Causet ID IE identifies a the priority of call establishment

Table 9.2.17.1: CN Domain Indicator IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Establishment Cause IEI
	octet 1

	Establishment Cause
	octet 2


Table 9.2.17.2 Macro Location Information attributes

	Establishment Cause (octet 2)
Indicates the type of IP address. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit. Only two values are used i.e. value (0) implies “Normal Establishment” and value (1) implies “Emergency Call Establisjment” .



9.2.xx
Intra Domain NAS Node Selector
This IE carries information to be used to route the establishment of a signalling connection to a CN node within a CN domain.
Table 9.2.15.1: IDNNS IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	IDNNS IEI
	octet 1

	Length of IDNNS IE contents
	octet 2

	CN Type
	octet 3

	Routing Information MSB
	octet 4

	Routing Information LSB
	octet 5


Table 9.2.15.2 IDNNS attributes

	CN Type (octet 4)
Indicates the type of CN. Bit 8 of octet 9 is the most significant bit and bit 1 is the least significant bit. Only two values are used i.e. value (1) implies “GSM-MAP” coverage and value (2) implies “ANSI-41” coverage.

Routing Information (octet 5 and octet 6)
For CN type GSM-MAP
The routing information attribute is encoded as follows:

Routing Basis (octet 5): Indicates the basis for the routing parameter, when CN type indicates “GSM-MAP”.
Bits

8 7 6 5 4 3

0 0 0 0 0 0    Not Used

0 0 0 0 0 1    Local (P) TMSI    

0 0 0 0 1 0    (P)TMSI of same PLMN, different (RA)LA
0 0 0 0 1 1    (P)TMSI of different PLMN
0 0 0 1 0 0    IMSI(response to IMSI paging)
0 0 0 1 0 1    IMSI(cause UE initiated event)
0 0 0 1 1 0    IMEI

0 0 0 1 1 1    

…                  Reserved

1 1 1 1 1 1
Routing Parameter: Bit String(10) 

The routing parameter attribute spans octet 5 (bits 2 and 1) and octet 6. It is encoded with bit 2 of octet 5 as the most significant bit and bit 1 of octet 6 as the least significant bit.
For CN type ANSI-41 

This Routingin Information is a Bit string length 14, the 2 MS bits being 0.



9.2.xx
RANAP Message
RANAP Message IE contains the transferred RANAP message.

Table 9.2.16.1: IP Address IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	RANAP message IEI
	octet 1

	Length of RANAP message IE contents
	octet 2

	RANAP message contents, 1st octet
	octet 3

	...
	...

	RANAP message contents, last octet
	octet n


9.2.xx
CN Domain Indicator

Indicates the CN domain from which the message originates or to which the message is sent.

Table 9.2.17.1: CN Domain Indicator IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	CN Domain Indicator IEI
	octet 1

	CN Domain
	octet 2


Table 9.2.17.2 Macro Location Information attributes

	CN Domain (octet 3)
Indicates the type of IP address. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit. Only two values are used i.e. value (0) implies “CS” domain and value (1) implies “PS” domain.



9.2.xx
Cause

Cause IE indicates the reason for a particular error event for the RUA protocol.

Table 9.2.20: Cause IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Length of Cause IE contents
	octet 2

	Cause MSB
	octet 3


Table 9.2.20.2 Cause attributes

	Cause (octet 3 and 4)
Indicates the cause for the particular RUA message. Bit 8 of octet 3 is the most significant bit and bit 1 of octet 4 is the least significant bit. 

The following values are defined:
Value

0
"success"

Radio Network Layer (range 1-64)

1
        "overload "

2
        "unauthorised-Location "

3
        "unauthorised-HNB "

4

“invalid HNB Identity”

5

“invalid UE Identity”

6-64
        Reserved for future use

Transport Network Layer (range 65-128)

65
          "Transport Resource Unavailable"

66
          "Unspecified "

67-128
        Reserved for future use

Protocol Layer (range 129-192)

129
          "Transfer Syntax Error"

130
          “Message not Compatible with Receiver State"

131
          "Semantic Error”
132
          "Unspecified”
133


“message type not defined”

 134


“Invalid mandatory Information”

135-192       Reserved for future use 
Misc (range 193-256)

193
          "Processing Overload "

194
          "Hardware Failure"

195
         "O&M Intervention"

196
          "Unspecified”
197-256
        Reserved for future use




9.2.xx
Diagnostics

For further details on how to use the Diagnostics IE

The Diagnostics IE is sent by the RNC or the CN when parts of a received message have not been comprehended or were missing, or if the message contained logical errors. When applicable, it contains information about which IEs that were not comprehended or were missing.

Table 9.2.21.1: Diagnostics IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Diagnostics IEI
	octet 1

	Length of Diagnostics IE contents
	octet 2

	Message Type
	octet 3

	Number of IEs in error
	octet 4

	Information Element Diagnostics 1
	octet 5

	
	

	Information Element Diagnostics n
	octet n


Table 9.2.21.2 Diagnostics attributes

	Message Type (octet 3)
Message Type is to be used if Diagnostics is part of Error Indication procedure, and not within the response message of the same procedure that caused the error. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit.

Number of IEs in error (octet 5):
Indicates the number of IEs in error.  Maximum number of IE errors allowed to be reported with a single message is limited to 255. Bit 8 of octet 5 is the most significant bit and bit 1 is the least significant bit. 

Information Element Diagnostics (octet 6..n):
Provides information on the IEs in error.


Coding of Information Element Diagnostics for each IE in error is the following:

Table 9.2.21.3: Information Element Diagnostics attribute

	8
	7
	6
	5
	4
	3
	2
	1
	

	IE Id MSB
	octet x+1

	Spare
	
	Type of Error
	octet x+3


Table 9.2.21.4 IE Diagnostics attributes

	IE Id (octet x+1 and octet x+2)
Indicates the IE Id of the not understood or missing IE. Bit 8 of octet x+1 is the most significant bit and bit 1 of the octet x+2 is the least significant bit.

Type of Error (octet x+3)
Bits

4 3   
0 0    not understood
0 1    missing,     

1 0    Reserved

1 1    Reserved




10
Handling of unknown, unforeseen, and erroneous protocol data

10.1
General

This subclause also specifies procedures for the handling of unknown, unforeseen, and erroneous protocol data by the receiving entity. 

10.2
Message too short

When a message is received that is too short to contain a complete message type information element, that message shall be ignored.
10.3
Unknown or unforeseen message type

If the network element receives a message with message type not defined or not implemented by the receiver in a protocol state where reception of an unsolicited message is not foreseen in the protocol, the network element actions are implementation dependent. Otherwise, if the network element receives a message with message type not defined or not implemented by the receiver, it shall ignore the message except that it should return a Error Indication message "message type non-existent or not implemented".

10.4
Mandatory information element errors

When on receipt of a message,

-
a "missing mandatory IE" error;

is diagnosed or when a message containing:

-
a syntactically incorrect mandatory IE; or

The HNB shall proceed as follows:

-
ignore the message, and return a reject or failure message for Class 1 procedures, or for Class 2 procedures return an Error Indication with cause "Invalid mandatory information".
The HNB-GW should take the same approach.
10.5
Unknown and unforeseen IEs

10.5.1
IEIs unknown in the message

The HNB shall ignore all IEs unknown in a message.

The HNB-GW should take the same approach.

10.5.2
Out of sequence IEs

The HNB shall ignore all out of sequence IEs in a message.

The HNB-GW should take the same approach.

10.6
Repeated IEs

If an information element with format T, TV, or TLV is repeated in a message in which repetition of the information element is not specified in clause 9 of the present document, only the contents of the information element appearing first shall be handled and all subsequent repetitions of the information element shall be ignored. When repetition of information elements is specified, only the contents of specified repeated information elements shall be handled. If the limit on repetition of information elements is exceeded, the contents of information elements appearing first up to the limit of repetitions shall be handled and all subsequent repetitions of the information element shall be ignored.

10.7
Syntactically incorrect optional IEs

The HNB shall treat all optional IEs that are syntactically incorrect in a message as not present in the message.

The HNB-GW shall take the same approach.

10.8
Conditional IE errors

When the HNB receives a message and diagnose a "missing conditional IE" error or an "unexpected conditional IE" error or when it receives a message containing at least one syntactically incorrect conditional IE, the HNB shall either

-
ignore the message except that it should return an either Error Indication for Class 2 procedures, or a unsuccessful response for Class 1 procedures.
10
Handling of unknown, unforeseen, and erroneous protocol data
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