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3.2
Abbreviations

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

EP
Elementary Procedure

ESN
Electronic Serial Number

HNB
Home Node B

HNB-GW
Home Node B Gateway

HNBAP
HNB Application Part

PDU
Protocol Data Unit

PER
Packed Encoding Rules

SAC
Service Area Code


6
Services expected from the Transport layer

Following service is expected from the transport layer:

-
reliable and in sequence delivery of HNBAP messagess. HNBAP shall be notified if the signalling connection breaks.

7
Functions of HNBAP

The HNBAP has the following functions:

-
HNB Registration

-
UE Registration
-
Support RNSAP relocation
-
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 HNBAP elementary procedures described in the following clauses.
8.2
HNB Registration Procedure

8.2.1
General

The purpose of the HNB Registration Procedure is to register the HNB with the HNB-GW to enable the HNB-GW to provide service and core network connectivity for the HNB and if supported and configured, to enable Iurh connectivity. This procedure shall be the first HNBAP procedure triggered after the Iuh signalling transport has become operational.

8.2.2
Successful Operation
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Figure 1: HNB Register Procedure: Successful Operation

The HNB shall initiate this procedure by sending a HNB REGISTER REQUEST message whenever it needs to commence operations and requiring service from the HNB-GW.

If the HNB is CSG capable and operates in a Closed access mode as defined in TS 22.220 [15], then it shall provide the CSG-ID IE and may provide the HNB Cell Access Mode IE within the HNB REGISTER REQUEST message.
If the HNB is supporting ETWS it shall provide the Service Area For Broadcast IE within the HNB REGISTER REQUEST message.

If the HNB operates in a Hybrid access mode as defined in TS 22.220 [15], then it shall provide the CSG-ID IE and HNB Cell Access Mode IE within the HNB REGISTER REQUEST message. 

If the HNB operates in an Open access mode as defined in TS 22.220 [15], then it shall provide the HNB Cell Access Mode IE within the HNB REGISTER REQUEST message.

If the HNB supports RNSAP Relocation it shall provide the Local Iurh IP Address IE to the HNB-GW in the HNB REGISTER REQUEST message.

If supported, the HNB shall include the PSC IE in the REGISTER REQUEST message.
If the registration is successful, the HNB-GW will respond with a HNB REGISTER ACCEPT message indicating acceptance and registration. If the Remote Iurh IP Address IE is included in the HNB REGISTER ACCEPT message, the HNB shall establish a transport layer session to support Iurh connectivity.

If the HNB-GW is capable of de-multiplexing, then the MuxPortNumber IE may be included in the HNB REGISTER ACCEPT message.
8.2.3
Unsuccessful Operation
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Figure 2: HNB Register Procedure: Un-Successful Operation

If the HNB-GW cannot register the HNB, the HNB-GW will respond with a HNB REGISTER REJECT message.

Typical cause values are:

Radio Network Layer Cause:

-
Unauthorised Location

-
Unauthorised HNB

-
Overload

-
HNB Parameter Mismatch

-
Unspecified

If the Cause IE in the HNB REGISTER REJECT message is set to "overload", the HNB shall not retry registration to the same HNB-GW for at least the duration indicated in the Backoff Timer IE.

8.2.4
Abnormal Conditions

If the HNB-GW receives a duplicate HNB REGISTER REQUEST (i.e. for an already registered HNB identified by the same unique HNB identity), then the new HNB REGISTER REQUEST shall override the existing registration and the handling of the new HNB REGISTER REQUESTshall be performed according to subclause 8.2.

8.3.2
Successful Operation (HNB-GW Originated)
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Figure 4: HNB De-register Procedure: Successful Operation

The HNB-GW will initiate this procedure whenever it needs to terminate operations with a HNB.

The HNB-GW shall clear all related resources associated with the HNB.

Typical cause values are:

Radio Network Layer Cause:

-
Overload

-
Unspecified

If the Cause IE in the HNB DE-REGISTER message is set to "overload", the HNB shall not retry registration to the same HNB-GW for at least the duration indicated in the Backoff Timer IE.

8.4
UE Registration

8.4.1
General

The UE Registration procedure provides means for the HNB to convey UE identification data to the HNB-GW in order to perform access control for the UE in the HNB-GW.  The UE Registration also establishes a UE specific context identifier to be used between HNB and HNB-GW. The procedure is triggered when the UE attempts to access the  HNB via an initial NAS message and there is no context in the HNB allocated for that UE.

8.4.2
Successful Operation
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Figure 5: UE Register Procedure: Successful Operation

The HNB shall initiate the procedure by sending a UE REGISTER REQUEST message to the HNB-GW including UE specific data.  The HNB shall always include within the UE Identity IE the UE permanent identity (i.e. IMSI) if it does not serve a CSG cell or for registration of UEs without CSG capability except if the Registration Cause IE indicates "emergency call".

The HNB-GW shall perform access control or membership verification in case of non-CSG UEs or non-CSG HNBs. If the HNB does not operate in closed access mode or access control is successful, the HNB shall respond with a UE REGISTER ACCEPT message including the Context-ID IE. 
The UE REGISTER ACCEPT message may include the CSG Membership Status IE for the UE registering to the cell.

The HNB-GW shall not perform access control if the Registration Cause indicates "emergency call".

8.5.1
General

The purpose of the UE De-Registration Procedure is to request the release of a UE context in the HNB-GW or the HNB.

8.5.3
Successful Operation (HNB-GW Originated)
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Figure 8 UE De-Register Procedure: HNB-GW Originated Successful Operation 

The HNB-GW shall initiate the procedure by sending a UE DE-REGISTER message. When receiving the UE DE-REGISTER message the HNB shall release the resources associated with the provided Context-ID.

Typical Cause values:

Radio Network Layer Cause:
-
UE Registered in another HNB
-
Unspecified

-
UE not allowed on this HNB
8.6
Error Indication

8.6.1
General

The Error Indication procedure is initiated by either the HNB or the 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 9 Error Indication HNB Originated, Successful Operation
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Figure 10 Error Indication HNB-GW Originated, Successful Operation

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR INDICATION message sent from the node receiving an erroneous HNBAP message.
8.9
TNL Update

8.9.1
General

The purpose of the TNL Update procedure is to provide the HNB-GW with updated TNL information for the indicated RABs. 

8.9.2
Successful Operation
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Figure 13: TNL Update procedure: Successful operation.

The HNB initiates the procedure by sending the TNL UPDATE REQUEST message to the HNB-GW.

Upon reception of the TNL UPDATE REQUEST message, the HNB-GW may start sending user data on the user plane to the target HNB. The HNB-GW shall respond with a TNL UPDATE RESPONSE message if the HNB-GW succeeds to establish TNL resources for the RABs indicated within the TNL UPDATE REQUEST message.
8.11.1
General

The purpose of the Relocation Complete procedure is to inform the HNB-GW that RNSAP Relocation at the Target-HNB has completed. The message indicates the RABs successfully established at the Target-HNB.


9.1.1
General

Subclause 9.1 presents the contents of HNBAP messages in tabular format. The corresponding ASN.1 definition is presented in subclause 9.3. In case there is contradiction between the tabular format in subclause 9.1 and the ASN.1 definition, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional IEs, where the tabular format shall take precedence.

9.1.15
TNL UPDATE REQUEST

This message is sent by the HNB to the HNB-GW to inform the GW of new TNL information for the referenced RABs.

Direction: 
HNB ( HNB-GW

	PARAMETER
	PRESENCE
	RANGE
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	Context-ID
	M
	
	9.2.9
	
	YES
	reject

	RAB List 
	M
	
	9.2.32
	
	YES
	reject

	Update Cause
	M
	
	9.2.39
	
	YES
	reject


9.1.16
TNL UPDATE RESPONSE

This message is sent by the HNB-GW to inform the HNB that a TNL update switch has been successfully completed in the HNB-GW.

Direction: 
HNB-GW ( HNB

	PARAMETER
	PRESENCE
	RANGE
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	Context-ID
	M
	
	9.2.9
	
	YES
	reject


9.1.17
TNL UPDATE FAILURE

This message is sent by the HNB-GW to inform the HNB that a failure has occurred during the TNL update procedure.

Direction: 
HNB-GW ( HNB

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	Context-ID
	M
	
	9.2.9
	
	YES
	reject

	Cause
	M
	
	9.2.15
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.16
	
	YES
	ignore


9.1.18
HNB CONFIGURATION TRANSFER REQUEST
This message is sent by the HNB to the HNB-GW to request configuration information for neighbouring HNBs.
Direction: 
HNB ( HNB-GW 

	PARAMETER
	PRESENCE
	RANGE
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	Neighbour Information Request List
	M
	
	
	
	YES
	Reject

	>Neighbour Information Request
	
	1 to <maxnoofNeighbours>
	HNB RNL Identity

9.2.36
	
	-
	


	Range bound
	Explanation

	maxnoofNeighbours
	Maximum number of neighbour cells associated to a given HNB. Value is 32.


9.1.19
HNB CONFIGURATION TRANSFER RESPONSE
This message is sent by the HNB-GW to the HNB as a successful response to a HNB CONFIGURATION TRANSFER REQUEST message.

Direction: 
HNB-GW ( HNB 
	PARAMETER
	PRESENCE
	RANGE
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	Neighbour Information List
	M
	
	
	
	YES
	reject

	>Neighbour Information
	
	1 to <maxnoofNeighbours>
	HNB Configuration Information 9.2.40
	
	-
	


	Range bound
	Explanation

	maxnoofNeighbours
	Maximum number of neighbour cells associated to a given HNB. Value is 32.


9.2.0
General

Subclause 9.2 presents the HNBAP IE definitions in tabular format. The corresponding ASN.1 definition is presented in subclause 9.3. In case there is contradiction between the tabular format in subclause 9.2 and the ASN.1 definition, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional elements, where the tabular format shall take precedence.
9.2.3
HNB Location Information

HNB Location Information IE is sent from the HNB to HNB-GW to provide information on the location of the HNB.

	IE/GROUP NAME
	PRESENCE
	RANGE 
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	HNB Location Information 
	
	
	
	
	-
	-

	 > Macro Coverage Information
	O
	
	9.2.7
	
	-
	-

	 > Geographic Location
	O
	
	9.2.4
	
	-
	-

	 > HNB Internet Information
	O
	
	IP Address
9.2.8
	
	YES
	reject


9.2.6
Altitude and Direction

This IE contains the altitude and direction of an ellipsoid point.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Altitude and direction
	
	
	
	

	>Direction of Altitude
	M
	
	ENUMERATED (Height, Depth)


	

	>Altitude
	M
	
	INTEGER (

0..215-1)
	The relation between the value (N) and the altitude (a) in meters it describes is N( a <N+1, except for N=215-1 for which the range is extended to include all grater values of (a).


9.2.7
Macro Coverage Information

The Macro Coverage Information IE identifies the macro cell used by the HNB for location. This may be e.g. a GERAN Cell ID or a UTRAN Cell ID .

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Cell Identifier
	
	
	
	

	>UTRAN Cell ID Information
	
	
	
	

	>>LAC
	M
	
	9.2.11
	

	>>RAC
	M
	
	9.2.12
	

	>>PLMN-ID
	M
	
	9.2.14
	

	>>Cell-ID
	M
	
	9.2.25
	

	>GERAN Cell ID Information
	
	
	
	

	>>PLMN-ID
	M
	
	9.2.14
	

	>>LAC
	M
	
	9.2.11
	0000 and FFFE not allowed.

	>>CI
	M
	
	OCTET STRING (2)
	


9.2.8
IP Address

This  IE defines a IP address.

	IE/GROUP NAME
	Presence
	Range 
	IE Type and Reference
	Semantics Description

	CHOICE IP Address
	
	
	
	

	>IPV4
	
	
	
	

	 >>Internet Address ipv4
	M
	
	OCTET STRING(4)
	

	>IPV6
	
	
	
	

	 >>Internet Address ipv6
	M
	
	OCTET STRING(16)
	


9.2.9
Context-ID

The Context ID IE uniquely identifies a particular UE in the HNB and HNB-GW. This unique Context-ID is used for PS and CS domain. 

	IE/GROUP NAME
	PRESENCE
	RANGE 
	IE Type and Reference
	Semantics Description

	Context-ID
	
	
	BIT STRING(24)
	


9.2.11
LAC

This element is used to identify a Location Area.
	IE/GROUP NAME
	PRESENCE
	RANGE 
	IE Type and Reference
	Semantics Description

	LAC
	
	
	OCTET STRING(2)
	


9.2.12
RAC

This element is used to identify a Routing Area within a Location Area. It is used for PS services.

	IE/GROUP NAME
	Presence
	Range 
	IE Type and Reference
	Semantics Description

	RAC
	
	
	OCTET STRING(1)
	


9.2.16
Criticality Diagnostics

The Criticality Diagnostics IE is sent by the HNB or the HNB-GW 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 were not comprehended or were missing.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Criticality Diagnostics
	
	
	
	

	>Procedure Code
	O
	
	INTEGER (0..255)
	Procedure Code is to be used if Criticality Diagnostics is part of Error Indication procedure, and not within the response message of the same procedure that caused the error

	>Triggering Message 
	O
	
	ENUMERATED

(initiating message, successful outcome, unsuccessful outcome)
	The Triggering Message is used only if the Criticality Diagnostics is part of Error Indication procedure.

	>Procedure Criticality
	O
	
	ENUMERATED(reject, ignore, notify)
	This Procedure Criticality is used for reporting the Criticality of the Triggering message (Procedure). 

	Information Element Criticality Diagnostics
	
	0 to <maxnoof errors>
	
	

	>IE Criticality
	M
	
	ENUMERATED(reject, ignore, notify)
	The IE Criticality is used for reporting the criticality of the triggering IE. The value ’ignore’ shall not be used.

	>IE ID
	M
	
	INTEGER (0..65535)
	The IE Id of the not understood or missing IE 

	>Type of Error
	M
	
	ENUMERATED(not understood, missing, …)
	


	Range bound
	Explanation

	Maxnooferrors
	Maximum no. of IE errors allowed to be reported with a single message. The value for maxnooferrors is 256.


9.2.17
UE Identity

This is a unique identifier for the UE. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Identity
	
	
	
	

	>IMSI
	
	
	
	

	>>IMSI
	
	
	9.2.10
	

	> TMSI and LAI (GSM-MAP)
	
	
	
	

	  >>TMSI
	M
	
	9.2.19
	

	  >>LAI
	M
	
	9.2.20
	

	>P- TMSI and RAI (GSM-MAP)
	
	
	
	

	  >>P-TMSI
	M
	
	9.2.22
	

	  >>RAI (GSM-MAP)
	M
	
	9.2.23
	

	>IMEI
	
	
	
	

	>>IMEI
	
	
	9.2.18
	

	>ESN (DS-41)
	
	
	
	

	>> ESN (DS-41)
	
	
	BIT STRING (SIZE (32))
	

	>IMSI(DS-41)
	
	
	
	

	>> IMSI (DS-41)
	
	
	OCTET STRING (SIZE (5..7))
	

	>IMSI and ESN (DS-41)
	
	
	
	

	 >> ESN (DS-41)
	M
	
	BIT STRING(SIZE (32))
	

	 >> IMSI (DS-41)
	M
	
	OCTET STRING (SIZE (5..7))
	

	>TMSI(DS-41)
	
	
	
	

	>>TMSI (DS-41)
	
	
	OCTET STRING (SIZE (2..17))
	


9.2.24
UE Capabilities

Identifies UE capabilities and release.

	Information Element/Group name
	Presence
	Range
	Type and reference
	Semantics description

	UE Capabilities
	
	
	
	

	 >Access Stratum Release Indicator
	M
	
	Enumerated { R99, Rel-4, Rel-5, Rel-6, Rel-7, Rel-8-and-beyond,  …}
	Values as defined in TS 25.331 [10]

	 >CSG Indicator
	M
	
	Enumerated {CSG capable,

Not CSG capable,

…}
	Indicates a CSG capable UE.


9.2.26
RNC-ID

The HNB uses the RNC-ID as specified in TS 25.467 [3].

	Information Element/Group name
	Presence
	Range
	Type and reference
	Semantics description

	RNC-ID
	
	
	INTEGER (0..65535)
	Values greater than 4095 are extended (16bit) RNC Ids.


9.2.32
RAB List

The RAB List IE indicates a list of old and new RAB transport information.

	IE/Group name
	Presence
	Range
	IE Type and reference
	Semantics description

	RAB List
	
	1..maxnoofRABs
	
	

	 > Old Transport Info
	M
	
	Transport Info

9.2.33
	

	 > New Transport Info
	M
	
	Transport Info

9.2.33
	

	 >CN Domain
	M
	
	9.2.37
	


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.


9.2.35
Transport Association

This element is used to associate the RAB and the corresponding transport bearer. For the CS domain this information element is the UDP port. In PS domain this information element is the GTP Tunnel Endpoint Identifier.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Transport Association
	
	
	
	

	>GTP TEID
	
	
	OCTET STRING (4)
	

	>Binding ID
	
	
	OCTET STRING (1..4, ...)
	The UDP port is included in octet 1 and 2. The first octet of the UDP port field shall be included in the first octet of the Binding ID.


9.2.36
HNB RNL Identity
The HNB RNL Identity IE globally identifies an HNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Choice HNB RNL Identity
	
	
	
	
	-
	-

	>HNB Cell Identifier
	
	
	
	
	
	

	>>HNB Cell Identifier
	M
	
	9.2.42
	
	YES
	reject


9.2.37
CN Domain Indicator
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CN Domain Indicator
	M
	
	ENUMERATED (CS domain, PS domain)
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