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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

CSG
Closed Subscriber Group

DSL
Digital Subcriber Line

DSL-GW
DSL GateWayGNSS
Global Navigation Satellite System

GPS
Global Positioning System

HMS
Home NodeB Management System

HNB
3G Home NodeB

HNB-GW
3G HNB Gateway

HW
Hard Ware

IP
Internet Protocol

L-GW
Local GateWay

LAC
Local Area Code

LIPA
Local IP Access

RAC
Routing Area Code

RGW
Residential GateWay

SAC
Service Area Code
SCCP
Signalling Connection Control Part
SeGW
Security GateWay

SGW
Serving GateWay
SW
SoftWare

NEXT CHANGE
5.9a
Inbound Mobility to HNB

5.9.1a
General

The following sub-sections describe the mechanism for handling the inbound mobility to HNB via the Iu and Iuh interfaces. This mechanism is also applicable to the handover between HNBs under the same HNB-GW.
NEXT CHANGE
5.x
Connectivity between HNB and RNC via HNB-GW for RNSAP signalling
5.x.1
General

The following sub-sections describe the mechanism for handling Enhanced Relocation and Soft Handover between RNC and HNB via the HNB-GW.

5.x.2
Enhanced Relocation between HNB and RNC via HNB-GW
5.x.2.1
Enhanced Relocation from Open Access and Hybrid HNBs to RNC

The mobility procedure described in Figure 5.x.2.2-1 requires the HNB-GW to route the incoming Enhanced Relocation signalling from the Source HNB to the appropriate Target RNC indicated by an RNC-ID provided within the RNA:CONNECT message.
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Figure 5.x.2.1-1: Enhanced Relocation from Open Access and Hybrid HNBs to RNC.
0-9.
The RNSAP signalling for preparing and executing the relocation between the HNB and the RNC follows the standardised Enhanced SRNS Relocation procedure as defined between two RNCs.
10-13. After the the UE has completed RRC signalling for the relocation, the RANAP: ENHANCED RELOCATION COMPLETE REQUEST message is sent from the Target RNC to the MSC/SGSN. The MSC/SGSN replies with a RANAP: ENHANCED RELCOATION COMPLETE RESPONSE message. In case of CS domain, the target RNC sends RANAP Enhanced Relocation Complete Confirm message to the MSC after completion of UP initialization.

14-17. Subsequently the CN initiates Iu Release procedure to release the source-side Iu(h) resources.

5.x.2.2
Enhanced Relocation from RNC to Open Access HNBs for CSG UEs

The mobility procedure described in Figure 5.x.2.2-1 requires the following:
-
The Source RNC is able to determine the Cell Access Mode of the target HNB.

NOTE:
It is assumed that the source RNC is able to initiate and interprete respective UE measurements and may in addition have an a priori knowledge whether the target cell is an open mode cell or not, e.g., via the PSC range configured for open cells in this part of the network.
-
The HNB-GW is able to route the incoming Enhanced Relocation signalling from the Source RNC to the appropriate target HNB using the target cell identity provided in RNSAP: ENHANCED RELOCATION REQUEST.
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Figure 5.x.2.2-1: Enhanced Relocation from RNC to Open Access HNB for CSG UEs.
0-9. The RNSAP signalling for preparing and executing the relocation between the RNC and the HNB follows the standardised Enhanced SRNS Relocation procedure as defined between two RNCs.
10-12.
After the UE has completed RRC signalling for the relocation, the RANAP: ENHANCED RELOCATION COMPLETE REQUEST message is sent from target HNB to HNB GW (via Iuh) and forwarded from HNB GW to MSC/SGSN (via Iu). 

13-14.
After the reception of RANAP: ENHANCED RELOCATION COMPLETE REQUEST the MSC/SGSN replies with RANAP: ENHANCED RELOCATION COMPLETE RESPONSE. The HNB-GW forwards this message to the target HNB (via Iuh).
15-16. In case of CS domain, the target HNB sends RANAP Enhanced Relocation Complete Confirm message to the MSC after completion of UP initialization.
17-18.
The MSC/SGSN mandates the RNC to release the former Iu resources.

5.x.2.3
Enhanced Relocation from RNC to Hybrid HNB for CSG UEs
The mobility procedure described in figure 5.x.2.3-1 requires the following:

-
The UE is Rel-9 CSG capable and SIB-reading capable.
-
The Source RNC is able to determine the Cell Access Mode of the target HNB.

NOTE:
It is assumed that the source RNC is able to initiate and interprete respective UE measurements and may in addition have an a priori knowledge whether the target cell is a hybrid cell, e.g., via the PSC range configured for hybrid cells in this part of the network.
-
The HNB-GW is able to route the incoming Enhanced Relocation signalling from the Source RNC to the appropriate target HNB using the target cell identity provided in RNSAP: ENHANCED RELOCATION REQUEST.
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Figure 5.x.2.3-1: Enhanced Relocation from RNC to Hybrid HNB for CSG UEs.
0-9. RNSAP Signalling for preparing and executing the relocation beetween the RNC and the HNB follows the currently standardised Enhanced SRNS Relocation procedure as defined between two RNCs.

10-11.
Upon successful relocation preparation and RRC signalling completion, the UE is temporarily admitted in the target hybrid cell according to the access status declared by the UE and provided by the Source RNC to the Target HNB within the CSG Membership Status IE included in the RNSAP: ENHANCED RELOCATION REQUEST message. The UE may be admitted as its reported CSG membership status until the outcomes of membership verification are received from CN.
12-13.
The RANAP: ENHANCED RELOCATION COMPLETE REQUEST message is sent from target HNB to HNB GW (via Iuh) and forwarded from HNB GW to MSC/SGSN (via Iu). The RANAP: ENHANCED RELOCATION COMPLETE REQUEST includes CSG ID IE and Cell Access Mode IE of the target cell.

14-16.
After reception of RANAP: ENHANCED RELOCATION COMPLETE REQUEST the MSC/SGSN performs membership verification of the relocated UE according to CSG ID IE and Cell Access Mode IE received. The MSC/SGSN replies to the HNB GW with RANAP: ENHANCED RELOCATION COMPLETE RESPONSE containing the CSG Membership Status IE. The RANAP: ENHANCED RELOCATION COMPLETE RESPONSE message is forwarded from HNB GW to target HNB (via Iuh). The target HNB may apply the appropriate level of prioritisation to the UE according to the CSG Membership Status IE received.
17-18.
In case of CS domain, the target HNB sends RANAP Enhanced Relocation Complete Confirm message to the MSC after completion of UP initialization.
19-20. The MSC/SGSN requests the RNC to release the source-side Iu resources.
NEXT CHANGE
7
Iuh interface protocol structure

7.1
General

Figure 7.2-1 shows the Control Plane and the User Plane protocol structures over the Iuh interface. For the control plane, the HNBAP protocol provides the signalling service between the HNB and the HNB-GW required to fulfil the functions described in TS 25.469 [3].

RUA provides the signalling service between the HNB and the HNB-GW that is required to fulfil the functions described in TS 25.468 [2].

The payload protocol identifier (PPI) field in SCTP (IETF RFC 4960 [6]) is set to the value 19 assigned by IANA for use with the RUA protocol. In addition, the value 20 is assigned for the PPI for HNBAP. The value 31 is assigned for the PPI for SABP.The multiplexing protocol as specified in TS 25.444 [8] provides the means to multiplex CS user plane on the uplink.

The destination port number field in SCTP (IETF RFC 4960 [6]) is set to the value 29169 assigned by IANA for setup of the common SCTP association in HNBAP, RUA and SABP.

For Iurh there shall be an SCTP association for each direct Iurh interface between HNBs. For operation via the HNB-GW there shall be a single SCTP association common to all Iurh interface instances. This association shall be separate from the Iuh SCTP association established between the HNB and the HNB-GW.

The payload protocol identifier (PPI) field in IETF RFC 4960 [6] is set to the value 42 registered by IANA for the use with the RNA protocol. 

The destination port number field in IETF RFC 4960 [6] is set to the value 25471 assigned by IANA for setup of the SCTP association in RNA.
7.2
Iuh

Figure 7.2-1 shows the protocol structure for Iuh, following the structure described in TS 25.401 [4].
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Figure 7.2-1. Iuh–Interface Protocol Stack.

7.3
Iurh

Figure 7.3-1 shows the protocol structure for Iurh, following the structure described in TS 25.401 [4].
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Figure 7.3-1. Iurh–Interface Protocol Stack.

7.3.1
Iurh-Interface Control Plane Protocol Stack 

The figures below show the control plane protocol stack for Iurh both for direct connectivity between HNBs and for connectivity between a HNB and a macro RNC via the HNB-GW.

Figure 7.3.1-1 shows the control plane protocol stack for the direct Iurh-connectivity option between HNBs. 

NOTE:
The option that Iurh signalling traffic may be routed on IP level via the HNB-GW is depicted by the optional protocol entity boxes within the routing function.
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Figure 7.3.1-1. Iurh–Interface Protocol Stack for direct Iurh-connectivity between HNBs.

Figure 7.3.1-2 shows the control plane protocol stack for the Iurh connectivity between HNBs via the HNB-GW.
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Figure 7.3.1-2. Iurh–Interface Protocol Stack for Iurh-connectivity between HNBs via the HNB-GW.

Figure 7.3.1-x shows the control plane protocol stack for connectivity between a HNB and a macro RNC via the HNB-GW.
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Figure 7.3.1-x: Iurh-Iur Interface Protocol Stack for connectivty between a HNB and a macro RNC via the HNB-GW.
7.3.2
Usage of the services provided by RNSAP User Adaptation Layer (RNA)

7.3.2.1
General
This section describes usage of RNA for Iurh connectivity between HNBs.
RNA supports the transport of any RNSAP signalling messages between HNBs.

RNA provides a connection-oriented data transfer service and a connectionless data transfer service.

A signalling connection established by means of RNA is denoted by a single Context Id, which is unique within both involved nodes (see TS 25.471 [19] for further details).

RNA supports direct Iurh-connectivity and Iurh-connectivity via the HNB-GW.

7.3.2.2
Iurh Signalling Connection Establishment

7.3.2.2.1
Direct Iurh connectivity
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Figure 7.3.2.2.1-1: Signalling Connection Establishment – Direct Iurh-connectivity.

If the Sending HNB wants to send an RNSAP message to the Receiving HNB for which a dedicated Iurh signalling connection has to be established, it issues an RNA:CONNECT message containing the Iurh Context Id, the RNSAP PDU, the Senders HNB RNL Identity and the Receivers HNB RNL Identity. The Reception of the RNA:CONNECT message at the Receiving HNB completes the signalling connection establishment.

7.3.2.2.2
Iurh signalling connection establishment via the HNB-GW
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Figure 7.3.2.2.2-1: Signalling Connection Establishment – Iurh connection via HNB-GW.

1.
If the Sending HNB is configured for Iurh-connectivity via the HNB-GW, and wants to send an RNSAP message to the Receiving HNB for which a signalling connection has to be established, it issues an RNA:CONNECT message containing the Iurh Context Id, the RNSAP PDU, the Senders HNB RNL Identity and the Receivers HNB RNL Identity.

2.
The HNB-GW identifies the signalling interface to which the RNA message shall be routed by Receivers HNB RNL Identity as received from the Sending HNB.

3.
The HNB-GW issues an RNA:CONNECT message with identical content as received from the Sending HNB to the Receiving HNB.

4.
Reception of the RNA:CONNECT message by the Receiving HNB completes the signalling connection establishment for the Receiving HNB.

7.3.2.3
Transport of RNSAP signalling messages via an established Iurh signalling connection

7.3.2.3.1
Direct Iurh connectivity
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Figure 7.3.2.3.1: Transport of RNSAP messages via an established Iurh signalling connection – Direct Iurh connectivity.

If Sending HNB, directly Iurh connected to the Receving HNB, wants to send an RNSAP message to Receiving HNB for which a connection oriented data transfer service is already established, it issues an RNA:DIRECT TRANSFER message to the Receiving HNB which contains the Iurh Context Id, the RNSAP PDU and the Receivers HNB RNL Identity.

7.3.2.3.2
Iurh connectivity via the HNB-GW
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Figure 7.3.2.3.2-1: Transport of RNSAP messages via an established Iurh signalling connection – Iurh connectivity via the HNB-GW.

If the Sending HNB, Iurh connected to the Receiving HNB via the HNB-GW, wants to send an RNSAP messages via the established signalling connection, it issues an RNA:DIRECT TRANSFER message to the HNB-GW, providing the Receivers HNB RNL Identity which enables the HNB-GW to route the RNSAP message to the Receiving HNB. 

7.3.2.4
Release of a Signalling Connection

7.3.2.4.1
Direct Iurh connectivity
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Figure 7.3.2.4.1-1: Release of an Iurh signalling connection – Direct Iurh-connectivity.

If the Sending HNB, directly Iurh-connected to the Receiving HNB, wants to release an established signalling connection towards the Receiving HNB, it sends an RNA:DISCONNECT message, which includes the Iurh Context Id and the Receivers HNB RNL Identity and may include an RNSAP PDU. Reception of the DISCONNECT message by the Receiving HNB completes the release of the Iurh signalling connection.

7.3.2.4.2
Iurh connectivity via the HNB-GW
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Figure 7.3.2.4.2-1: Release of an Iurh signalling connection – Iurh connectivity via the HNB-GW.

If the Sending HNB, Iurh connected to the Receiving HNB via the HNB-GW, wants to release the signalling connection towards Receiving HNB, it sends an RNA:DISCONNECT message, which includes the Iurh Context Id and the Receivers HNB RNL Identity and may include an RNSAP PDU. The HNB-GW routes the DISCONNECT message based on the Receivers HNB RNL Identity. Reception of the DISCONNECT message by Receiving HNB completes the release of the signalling connection.

7.3.2.5
Transport of RNSAP signalling messages via the connectionless data transfer service

7.3.2.5.1
Direct Iurh connectivity
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Figure 7.3.2.5.1-1: Connectionless data transfer – Direct Iurh-connectivity.

If the Sending HNB wants to send an RNSAP PDU to the Receiving HNB, for which no Iurh signalling connection is necessary, it issues an RNA:CONNECTIONLESS TRANSFER message containing the RNSAP PDU, the Senders HNB RNL Identity and the Receivers HNB RNL Identity.

7.3.2.5.2
Iurh connectivity via the HNB-GW
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Figure 7.3.2.5.2-1: Connectionless data transfer – Iurh connectivity via the HNB-GW.

If the Sending HNB wants to send an RNSAP PDU to the Receiving HNB, for which an Iurh signalling connection is not necessary, it issues an RNA:CONNECTIONLESS TRANSFER message containing the RNSAP PDU, the Senders and the Receivers HNB RNL Identities to the HNB-GW, which routes the RNA message based on the Receivers HNB RNL Identity. The Receiving HNB is able to identify the sending HNB by the Senders HNB RNL Identity.

7.3.x
Interworking between the RNSAP User Adaptation Layer (RNA) and the Signalling Connection Control Part (SCCP)

7.3.x.1
General

This section describes usage of RNA and SCCP for connectivity between a HNB and a macro RNC via the HNB-GW.
RNL signalling between an RNC and a HNB-GW utilises services provided by the SCCP (ITU-T Rec. Q.711 [XX] / ITU-T Rec. Q.712 [XY]/ ITU-T Rec. Q.713 [XZ]/ ITU-T Rec. Q.714 [YY]) as defined for Iur interface signalling transport between two RNCs (see 3GPP TS 25.420 [ab]), since the HNB-GW is seen as an RNC from RNCs being connected via the Iur interface to it.

The Interworking functions at the HNB-GW deal with:

-
extracting or inserting respective RNL related addressing information on the Iurh- or Iur-side of the RNC-HNB signalling connection,

-
on Iurh, RNL related addressing information carried on RNA within the Receivers HNB RNL Identity IE and the Senders HNB RNL Identity IE;
-
on Iur, RNL related addressing information is carried within RNSAP.
-
for connection oriented signalling, memorising the association between RNA Iurh Context Id, the SCCP Source/Destination Local References and the involved nodes’ RNL level identities,
-
respective routing of RNSAP messages based on received or memorised address information.

In general, with respect to the setup of the connectivity between an HNB and an RNC, (i) Iur connectivity between the HNB-GW and the RNC is established by configuration, while (ii) the Iurh connectivity between the HNB and the HNB-GW is performed via the Iurh setup procedure.

The following subclauses describe the interworking between RNA and SCCP at the HNB-GW.

7.3.x.2
Iurh and Iur Signalling Connection Establishment

7.3.x.2.1
HNB initiated
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Figure 7.3.x.2.1-1: Iurh-Iur Signalling Connection Establishment – HNB Initiated.

1.
If the Source HNB is configured for Iurh-connectivity via the HNB-GW, and wants to send an RNSAP message to the Target RNC for which a signalling connection has to be established, it issues an RNA:CONNECT message containing the Iurh Context Id, the RNSAP PDU1, the Source HNB RNL Identity and the Target RNC RNL Identity.

2.
The HNB-GW identifies the signalling interface to which the RNA message shall be routed by the Target RNC’s RNL Identity as received from the Source HNB and allocates and stores a Source Local Reference (SLR) and memorises its association to the Iurh-Context Id received from the HNB.
3.
The HNB-GW sends RNSAP PDU1 to the Target RNC as received from the HNB via SCCP:Connection Request.
4.
At the reception of the SCCP:CR message, the Target RNC processes RNSAP PDU1,and responds (RNSAP PDU2) allocates a new SLR and stores the received SLR into the Destination Local Reference (DLR).

5.
The Target RNC sends an SCPP:Connection Confirm message to the HNB-GW including the parameters generated at Step 4.

6.
The HNB-GW routes the RNSAP PDU2 towards the Source HNB and memorizes the new association between Iurh-Context-Id and SLR/DLR.

7.
The HNB-GW sends an RNA:Direct Transfer message, including RNSAP PDU2 received from the Target RNC.

7.3.x.2.2
HNB initiated – Refusal from RNC
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Figure 7.3.x.2.2-1: Iurh-Iur Signalling Connection Establishment – HNB Initiated with refusal from RNC

1.
If the Source HNB is configured for Iurh-connectivity via the HNB-GW, and wants to send an RNSAP message to the Target RNC for which a signalling connection has to be established, it issues an RNA:CONNECT message containing the Iurh Context Id, the RNSAP PDU1, the Source HNB RNL Identity and the Target RNC RNL Identity.

2.
The HNB-GW identifies the signalling interface to which the RNA message shall be routed by the Target RNC’s RNL Identity as received from the Source HNB and allocates and stores a Source Local Reference (SLR) and memorises its association to the Iurh-Context Id received from the HNB.
3.
The HNB-GW sends RNSAP PDU1 to the Target RNC as received from the HNB via SCCP:Connection Request.
4.
At the reception of the SCCP:CR message, the Target RNC refuses the connection request.

5.
The Target RNC sends an SCCP:Connection Refused message to the HNB-GW. Optionally, an RNSAP PDU2 may be included in the SCCP:CREF message.

6.
The HNB-GW maps the SCCP:CREF message into an RNA:DISCONNECT message based on the previously stored association (Iurh-Context-Id, SLR). 

7.
The HNB-GW sends an RNA:Direct Transfer message, including the optional RNSAP PDU2 if received from the Target RNC.

7.3.x.2.3
RNC initiated
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Figure 7.3.x.2.3-1: Iur-Iurh Signalling Connection Establishment – RNC Initiated.

1.
The HNB-GW is seen by Source RNC as a (configured) neighbour RNC. Any signalling towards a target cell with a respective RNC-Id-prefix is sent to the HNB-GW. In this case the RNC generates an SCCP:Connection Request message including the allocated Source Local Reference (SLR), RNSAP PDU1, the Called Party Address (i.e., the HNB-GW’s address) and the Calling Party Address) and sends it to the HNB-GW.
2.
The HNB-GW has to be able (i) to extract the Target HNB RNL Id from the (Global) Cell-Id indicated in the initiating RNSAP PDU and (ii) to link an SCCP-based signalling connection to an RNA-based signalling connection for HNB-RNC end-to-end communication. The HNB-GW also generates a new Iurh-Context-Id and memorises the association with the SLR received from the RNC.

3.
The HNB-GW sends an RNA:CONNECT message towards the HNB. The message is routed based on cell identification received from the Source RNC and it includes the Iurh Context Id generated at Step 2, RNSAP PDU1 received from the RNC and the Global Ids of RNC and HNB.
4-7. At the receiption of the RNA:CONNECT message, the Target HNB processes RNSAP PDU1, generates the response RNSAP PDU2. The HNB replies then with an RNA:Direct Transfer message including the new RNSAP PDU2 and the RNC and HNB Ids. The HNB-GW will forward such pieces of information to the RNC by means of an SCCP:CC message after having generated a new SLR, copied the original SLR into the Destination Local Reference (DLR) and memorized the new association between Iurh-Context-Id and SLR/DLR.

7.3.x.3
Transport of RNSAP signalling messages via an established Iurh-Iur signalling connection

7.3.x.3.1
HNB initiated
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Figure 7.3.x.3.1-1: Transport of RNSAP signalling messages via Iurh-Iur signalling connection – HNB initiated.
If the Sending HNB, connected to the Receving RNC via Iurh-Iur, wants to send an RNSAP message to the Receiving RNC for which a connection oriented data transfer service is already established, it issues an RNA:DIRECT TRANSFER message towards the HNB-GW which contains the Iurh Context Id, the RNSAP PDU and the Receivers HNB RNL Identity.

The HNB-GW will then generate an SCCP:Data Form 1 message and will route the RNSAP PDU to the correct RNC based on the match between Receivers HNB RNL Id and DLR. 

7.3.x.3.2
RNC initiated
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Figure 7.3.x.3.1-1: Transport of RNSAP signalling messages via Iurh-Iur signalling connection – RNC initiated.
If the Sending RNC, connected to the Receving HNB via Iurh-Iur, wants to send an RNSAP message to the Receiving RNC for which a connection oriented data transfer service is already established, it issues an SCCP:DT1 message to the HNB-GW which contains DLR and RNSAP PDU.

The HNB-GW will then generate an RNA: DIRECT TRANSFER message and will route the RNSAP PDU to the correct HNB based on the match between DLR and Receivers HNB RNL Id. 

7.3.x.4
Release of a Signalling Connection

7.3.x.4.1
HNB initiated
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Figure 7.3.x.4.1-1: HNB initiated release of an established Iurh-Iur signalling connection.
If the Sending HNB, connected to the Receiving RNC via Iurh-Iur, wants to release the signalling connection towards the Receiving RNC, it sends an RNA:DISCONNECT message, which includes the Iurh Context Id and the Receivers HNB RNL Identity (i.e., the Global RNC Id) and may include an RNSAP PDU. The HNB-GW maps the RNA:DISCONNECT message to an SCCP:Released message. The routing of the SCCP:RLSD message is based on the Receivers HNB RNL Identity and the mapping with SLR/DLR. The SCCP:RLSD message includes the DLR, SLR and may include the RNSAP PDU. After receiving the SCCP:RLSD message, the Receiving RNC replies towards the HNB-GW with an SCCP:Release Complete message.

7.3.x.4.2
RNC initiated
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Figure 7.3.x.4.2-1: RNC initiated release of an established Iurh-Iur signalling connection.
If the Sending RNC, connected to the Receiving HNB via Iurh-Iur, wants to release the signalling connection towards the Receiving HNB, it sends an SCCP:Released message, including DLR, SLR and, optionally, an RNSAP PDU.

The HNB-GW then replies with an SCCP:Release Complete message, maps the SCCP:RLSD to an RNA:DISCONNECT message and forwards it to the Receiving HNB. This last message includes the Iurh Context Id mapped to SLR/DLR. the Receivers HNB RNL Identity (i.e., the HNB Global Id) and an RNSAP PDU, if previously received from the Sending RNC. 

NOTE:
The order of steps 2 and 3 is not necessarily as depicted in Figure 7.3.x.4.2-1.
7.3.x.5
Transport of RNSAP signalling messages via the connectionless data transfer service

7.3.x.5.1
HNB initiated
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Figure 7.3.x.5.1-1: Connectionless data transfer – Iurh-Iur connectivity – HNB initiated.

If the Sending HNB wants to send an RNSAP PDU to the Receiving HNB, for which an Iurh signalling connection is not necessary, it issues an RNA:CONNECTIONLESS TRANSFER message containing the RNSAP PDU, the Senders and the Receivers HNB RNL Identities to the HNB-GW.

The HNB-GW then generates and routes an SCCP:Unitdata message towards the Receiving RNC.
7.3.x.5.2
RNC initiated
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Figure 7.3.x.5.2-1: Connectionless data transfer – Iurh-Iur connectivity – RNC initiated.

If the Sending RNC sends an RNSAP PDU to the Receiving HNB, for which an Iurh signalling connection is not necessary, the HNB-GW has to be able to extract the receiving HNB’s RNL address from received RNSAP PDU.  Then the HNB-GW issues an RNA:CONNECTIONLESS TRANSFER message containing the RNSAP PDU, the Senders and the Receivers HNB RNL Identities to thereceiving HNB. The Receiving HNB is able to identify the sending RNC by the Senders HNB RNL Identity.
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3. RNA:CONNECT (Iurh Context Id, RNSAP PDU1
Senders HNB RNL Id = Global-RNC Id of Source RNC, Receivers HNB RNL Id = Target HNB’s Global Cell Id)


Target HNB


HNB-GW


1. SCCP:CR (SLR (RNC allocated), Data=RNSAP PDU1,
Called Party Address (=GW), Calling Party Address)


Source RNC


2. The HNB-GW
- routes RNSAP PDU to a HNB based on the contained cell identification.
- as this is the first message for a UE, it allocates a Iuh/Iurh Context Id.  - memorises the relation Iurh-Context-Id Û SLR


7. SCCP:CC (DLR, SLR, Data=RNSAP PDU2,
Called Party Address)


4. HNB processes RNSAP PDU1 and answers on application level (RNSAP PDU2) and signalling TNL level (RNA Direct Transfer)


6. HNB-GW routes RNSAP PDU2 to RNC
allocates an SLR, copies the already known SLR into the DLR
and memorises relation Iurh-Context-Id Û SLR/DLR


5. RNA:Direct Transfer (Iurh Context Id, RNSAP PDU2
Senders HNB RNL Id=Target HNB’s Global Cell Id, Receivers HNB RNL Id Id = Global RNC-Id of Source RNC )


HNB and RNC Iurh/Iur connected for the specific signalling connection


Note: RNC routes the RNSAP PDU to the HNB-GW based on the RNC-id portion of the target cell
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1. RNA:CONNECT (Iurh Context Id, RNSAP PDU1,
Senders HNB RNL Id = HNB’s Global Cell Id, Receivers HNB RNL Id = Global RNC Id of Target RNC)


Source HNB


HNB-GW


3. SCCP:CR (SLR, Data=RNSAP PDU1,
Called Party Address, Calling party Address)


Target RNC


2. The HNB-GW:  (a) routes RNSAP PDU1 to Target RNC (Iur already configured). (b) allocates a Source Local Reference (SLR) 
(c) stores the Iurh-Context-Id Û SLR association


5. SCCP:CREF (DLR, RNSAP PDU2, Called Party Address)


4. RNC initiates the connection refusal due to, e.g., limited resources and it may include RNSAP PDU2 in the SCCP message


6. HNB-GW maps the SCCP:CREF into a RNA:DISCONNECT based on the Iurh-Context-Id Û SLR association


7. RNA:DISCONNECT (Iurh Context Id, Receivers HNB RNL Id=Source HNB’s Global Cell Id, RNSAP PDU2)
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1. RNA:CONNECT (Iurh Context Id, RNSAP PDU1,
Senders HNB RNL Id = HNB’s Global Cell Id, Receivers HNB RNL Id = Global RNC Id of Target RNC)


Source HNB


HNB-GW


3. SCCP:CR (SLR, Data=RNSAP PDU1,
Called Party Address, Calling party Address)


Target RNC


2. The HNB-GW:  (a) routes RNSAP PDU1 to Target RNC (Iur already configured). (b) allocates a Source Local Reference (SLR) 
(c) stores the Iurh-Context-Id Û SLR association


5. SCCP:CC (DLR, SLR, Data=RNSAP PDU2,
Called Party Address)


4. RNC processes RNSAP PDU1 and responds on application level (RNSAP PDU2) and signalling TNL level (Connection Confirm (CC)), allocating an SLR, copying the SLR received from the GW’s SLR into the Destination LR.


6. HNB-GW routes RNSAP PDU2 to HNB denoted by Iurh-Context Id
and memorises relation Iurh-Context-Id Û SLR/DLR


7. RNA:Direct Transfer (Iurh Context Id, RNSAP PDU2
Senders HNB RNL Id = Global RNC Id of Target RNC, Receivers HNB RNL Id = Source HNB’s Global Cell Id)


HNB and RNC Iurh/Iur connected for the specific signalling connection
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4. RNA:DISCONNECT (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id=HNB’s Global Cell Id)


Receiving HNB


HNB-GW


1. SCCP:RLSD (DLR, SLR, data=RNSAP PDU)


Sending RNC


3. HNB-GW maps the SCCP:RLSD message to an RNA:DISCONNECT Including the RNSAP PDU if received from the RNC


2. SCCP:RLC (DLR, SLR)
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3. RNA:DIRECT TRANSFER (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Receiving HNB


HNB-GW


1. SCCP: DT1 (DLR, Data= RNSAP PDU)


Sending RNC


2. HNB-GW routes RNSAP PDU to RNC based on Receivers HNB RNL Id/DLR
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1. RNA:DIRECT TRANSFER (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Sending HNB


HNB-GW


3. SCCP: DT1 (DLR, Data= RNSAP PDU)


Receiving RNC


2. HNB-GW routes RNSAP PDU to RNC based on Receivers HNB RNL Id/DLR
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1. RNA:CONNECT (Iurh Context Id, RNSAP PDU
Senders HNB RNL Id, Receivers HNB RNL Id)


Sending HNB


HNB-GW


3. RNA: CONNECT (Iurh Context Id, RNSAP PDU,
Sender’s HNB RNL Id, Receivers HNB RNL Id)


Receiving HNB


2. HNB-GW routes the RNA:CONNECT  towards the HNB indicated in the Receivers HNB RNL Id


4. dedictated Iurh signalling connection established
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1. RNA:DIRECT TRANSFER (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Sending HNB


HNB-GW


3. RNA: DIRECT TRANSFER (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Receiving HNB


2. GW routes DIRECT TRANSFER based on Receivers HNB RNL Id
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RNA:DISCONNECT (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Sending HNB


HNB-GW


RNA: DISCONNECT (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Receiving HNB


GW routes the DISCONNECT message based on the Receivers HNB RNL Id
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RNA:CONNECTIONLESS TRANSFER  (RNSAP PDU, Senders HNB RNL Id, Receivers HNB RNL Id)


Sending HNB


HNB-GW


RNA: CONNECTIONLESS TRANSFER (RNSAP PDU, Senders HNB RNL Id, Receivers HNB RNL Id)


Receiving HNB


GW routes the CONNECTIONLESS TRANSFER message based on the Receivers HNB RNL Id
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RNA: CONNECTLESS TRANSFER (RNSAP PDU, Senders HNB RNL Id, Receivers HNB RNL Id)


Sending HNB


Receiving HNB
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RNA: DISCONNECT (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Sending HNB


Receiving HNB
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RNA: DIRECT TRANSFER (Iurh Context Id, RNSAP PDU, Receivers HNB RNL Id)


Sending HNB


Receiving HNB
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RNA: CONNECT (Iurh Context Id, RNSAP PDU, Senders HNB RNL Id, Receivers HNB RNL Id)


Sending HNB


Receiving HNB
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