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Foreword
This Technical Specification has been produced by the 3" 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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the UTRAN architecture for 3G Home Node B (HNB).

It covers specification of the functions for UEs not supporting Closed Subscriber Groups (CSG) and UES supporting
CSGs. It aso covers HNB specific requirements for O&M.

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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference 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] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 25.468: "UTRAN luh Interface RUA signalling”.

[3] 3GPP TS 25.469: "UTRAN luh Interface HNBAP signalling ".

[4] 3GPP TS 25.401: "UTRAN overall description”.

[5] 3GPP TS 25.410: "UTRAN lu Interface: general aspects and principles’.

[6] IETF RFC 4960 (September 2007): " Stream Control Transmission Protocol".

[7] Broadband Forum TR-069 Amendment 2, CPE WAN Management Protocol, Broadband Forum
Technical Report, 2007.

[8] 3GPP TS 25.444: "luh data transport and transport signalling”.

[9] 3GPP TS 25.413: "UTRAN lu Interface RANAP Signalling”.

[10] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service Description; Stage 2".

[11] 3GPP TS 22.220: " Service reguirements for Home Node Bs and Home eNode Bs'.

[12] 3GPP TS 25.419: "UTRAN lu Interface: Service Area Broadcast Protocol SABP".

[13] Void

[14] Void

[15] Void

[16] 3GPP TS 33.320: " Security of Home Node B (HNB) / Home evolved Node B (HeNB)".

[17] 3GPP TS 25.415: "UTRAN lu Interface user plane protocols’.

[18] 3GPP TS 25.423: "UTRAN lur interface Radio Network Subsystem Application Part (RNSAP)
Signalling".

[19] 3GPP TS 25.471: "UTRAN lurh Interface RNSAP User Adaption (RNA) signalling".

[20] Void

ETSI
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[21] 3GPP TS 25.425: "UTRAN lur interface user plane protocols for Common Transport Channel data
streams’.

[22] 3GPP TS 25.427: "UTRAN lub/Iur interface user plane protocol for DCH data streams”.

[23] 3GPP TS 25.104: "Base Station (BS) radio transmission and reception (FDD)".

[24] 3GPP TS 32.642: "Telecommunication management; Configuration Management (CM); UTRAN
network resources Integration Reference Point (IRP); Network Resource Model (NRM)".

[25] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification"”.

[26] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[27] 3GPP TS 32.652: "Telecommunication management; Configuration Management (CM); GERAN
network resources Integration Reference Point (IRP); Network Resource Model (NRM)".

[28] 3GPP TS 25.101: "User Equipment (UE) radio transmission and reception (FDD)".

[29] 3GPP TS 25.304: "User Equipment (UE) procedures in idle mode and procedures for cell
reselection in connected mode”.

[30] Void

[31] 3GPP TS 25.420: "UTRAN lur interface general aspects and principles'.

[32] ITU-T Recommendation Q.711 (1996-07): "Functional description of the signalling connection
control part”.

[33] ITU-T Recommendation Q.712 (1996-07): "Definition and function of signalling connection
control part messages'.

[34] ITU-T Recommendation Q.713 (1996-07): "Signalling connection control part formats and codes'.

[35] ITU-T Recommendation Q.714 (1996-07): " Signalling connection control part procedures’.

[36] 3GPP TS 23.139: "3GPP system — fixed broadband access network interworking".

[37] 3GPP TS 25.450: "UTRAN lupc interface general aspects and principles’.

[38] 3GPP TS 25.453: "UTRAN lupc interface Positioning Calculation Application Part (PCAP)
signaling”.

[39] 3GPP TS 25.470: "UTRAN luh Interface PCAP User Adaption (PUA) signalling”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

HNB, Home Node B, 3G Home Node B: asdefined in TS 22.220 [11]. These terms, their derivations and
abbreviations are used synonymously throughout this document.

CSG HNB: A HNB that serves a CSG Cell, broadcasting a CSG Indicator and a specific CSG identity.

Non CSG HNB: A HNB that serves a cell which neither broadcasts a CSG Indicator nor a CSG Identity.

Hybrid HNB: A HNB that serves a hybrid cell not broadcasting a CSG Indicator but broadcasting a CSG identity.
M ember ship Verification: The process that checks whether a UE is a member or non-member of a hybrid cell.

Access Control: The process that checks whether a UE is allowed to access and to be granted servicesin a closed cell.
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CSG 1D Validation: The process that checks whether the CSG ID sent via relocation messages is the same as the one
supported by the target RAN.

RNSAP Relocation: denotes enhanced mobility for inter-HNB Relocation via RNSAP. In this version of the
specification, RNSAP Relocation is only defined for intra-PLMN intra-HNB-GW intra-CSG scenarios.

PLMN ID Check: The process that checks whether aPLMN ID isthe RPLMN identity or an EPLMN identity of the
UE.

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].

CSs Circuit Switched

CsG Closed Subscriber Group

DSL Digital Subscriber Line

DSL-GW DSL GateWay

GNSS Global Navigation Satellite System
GPS Global Positioning System

HMS Home Node B Management System
HNB 3G Home Node B

HNB-GW 3G HNB Gateway

HW Hard Ware

IP Internet Protocol

L-GW Local GateWay

LAC Loca AreaCode

LIPA Local IP Access

PCRF Policy and Charging Rules Function
RAC Routing Area Code

RGW Residential GateWay

SAC Service Area Code

SCCP Signalling Connection Control Part
SeGW Security GateWay

SGW Serving GateWay

SIPTO Selected | P Traffic Offload
SIPTO@LN Selected | P Traffic Offload at the Local Network
SW SoftWare
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4 Overall architecture

4.1 General

The overall UMTS architecture and UTRAN architectures are described in TS 25.401 [4] and TS 25.410 [5]. For clarity
and ease of understanding, at appropriate places references to TR-069 [7] and associated methods are described briefly
athough they are beyond the scope of this specification.

The reference model shown in Figure 4.1-1 below contains the network elements that make up the HNB access
network. There is a one-to-many relationship between a HNB-GW and the HNB(S) it serves.
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Figure 4.1-1: HNB access network reference model.

The HNB-GW appears to the CN as an RNC and serves as a concentrator of HNB connections. The lu interface
between the CN and the HNB-GW serves the same purpose as the interface between the CN and aRNC. The HNB GW
isuniquely identified towards the CN on a particular lu interface by the RNC ID. One HNB serves only one cell.

The HNB-GW appears to other RNCs as an RNC and serves as a concentrator of HNB connections. The HNB GW is
uniquely identified towards the RNC on a particular lur interface by the RNC ID.

The Local Gateway (L-GW) may be present only when the HNB operatesin LIPA mode or when the HNB operatesin
SIPTO@LN mode. When present, it is co-located with the HNB, in which case the HNB has a Gn/S5 interface towards
the SGSN/SGW which does not use the HNB-GW, and a Gi interface towards the residential/l P network.

If the L-GW is present within the HNB, the HNB shall use for Gn/Sb connectivity the same secure interface established
by the HNB for Iuh signalling as specified in TS 33.320 [16].

If the HNB-GW is supporting Fixed Broadband Access network interworking function, the HNB-GW uses a S15
interface towards PCRF for CS sessions as specified in TS 23.139 [36].

The HNB may be assigned the same inner |P address for the Gn/S5 interfaces as for the luh interface, or a different IP
address.
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NOTE: If the HNB usesthe same I P address for Gn/S5 and the luh interface, they should be assigned distinct
ranges of TEIDsin order to be able to discriminate downlink GTP-U packets.

NOTE: The Security gateway isalogically separated entity and may be implemented either as a separate physical
element or integrated into, for example, aHNB-GW.

The HNB access network includes the functional entities as shown in Figure 4.1-1 and detailed below.

The HNB access network supports lurh connectivity between HNBs and connectivity between HNBs and RNCs viathe
HNB-GW.

This version of specification supports three different lurh connectivity options:

- Optionl: Direct lurh interface connectivity between the two involved HNBs.
In this case the HNB-GW is not involved at al in lurh RNL signalling.

- Option 2: lurh interface connectivity between HNBs with the HNB-GW serving as an lurh proxy.
In this case the HNB-GW, acting as an lurh-proxy, appearsto a HNB as the peer HNB.
For this connectivity option the role of the HNB-GW is transparent with regard to RNSAP signalling. Conveying
respective signalling messages via the HNB-GW is performed by routing based on information provided by the
RNSAP User Adaptation (RNA) layer, see TS 25.471[19].

- Option 3: lurh interface connectivity between HNBs and the HNB-GW utilised for transporting RNL signalling
between those HNBs and RNCs viathe HNB-GW.

NOTE: If Option 2 and Option 3 coexist, they share the same SCTP association.

lurh connectivity between one pair of HNBs shall either support direct lurh connectivity or lurh connectivity viathe
HNB-GW, not both at the same time.

With respect to HNB-HNB mobility, there is no requirement for a HNB to support direct lurh connectivity and lurh
connectivity viathe HNB-GW at the same time in the current release of the specification.

4.1.1 HNB Management System (HMS)
The HMS:
- isbased on the TR-069 family of standards[7].
- facilitates HNB-GW discovery.
- provides configuration data to the HNB.
- performslocation verification of HNB and assigns appropriate serving elements (HMS, Security Gateway and
HNB-GW).
4.1.2 Security Gateway (SeGW)
The SeGW:

- terminates secure tunnelling for TR-069 [7] as well as luh.

terminates secure tunnelling for lurh and Gn/S5 for certain deployment options.

authenticates HNBs.

provides the HNB with access to the HM S and HNB-GW.

4.1.3 HNB Gateway (HNB-GW)
The HNB Gateway:
- terminates luh from HNB and appears as an RNC to the Core network.

- supports HNB registration and UE registration over luh.

ETSI



3GPP TS 25.467 version 12.3.0 Release 12 13 ETSI TS 125 467 V12.3.0 (2015-01)
- may terminate TNL for the lurh interface, in case lurh connectivity viathe HNB-GW is deployed for at least one
HNB or connectivity to an RNC viathe HNB-GW.
- may support Fixed Broadband Access network interworking via S15 interface towards PCRF for CS sessions as
specified in TS23.139 [36].
4.1.4 HNB
The HNB:
- offersthe Uu Interface to the UE.
- provides RAN connectivity using the luh and lurh interfaces.
- actsas RNS (details are captured in Table 4.2-1).
- supports HNB registration and UE registration over luh.

- Incaseof LIPA support or SIPTO at the Local Network with collocated L-GW support, it supports the following
additional functions:

- transfer of the Gn/S5 I P address of the HNB over luh.

- support of basic GGSN/P-GW functionsin the collocated L-GW function by support of the Gi/SGi interface
corresponding to LIPA or SIPTO@LN.

- Support of use of the Correlation ID or SIPTO Correlation ID, respectively, for correlation purposes between
the collocated L-GW function and the HNB.

- Incase of Fixed Broadband Access network interworking support, it supports transferring of Tunnel Information
over lu/luh as specified in TS 23.139[36].

4.1.5 L-GW
The L-GW function within the HNB provides:

- inldle mode, support for sending the first packet to the SGSN/SGW and, buffering of subsequent downlink
packets.

- support of internal direct user plane path towards the corresponding HNB user plane functions.
- deactivation of the Gn/S5 interface connection.

The mobility of the LIPA PDN connection is not supported in this Release of the specification. The LIPA connectionis
always released with handover as described in TS 23.060 [10].

The mobility of the SIPTO@LN PDN connection is not supported in this Release of the specification. The SIPTO@LN
PDN connection is always rel eased after a handover is performed, as described in TS 23.060 [10].

4.2 Functional split

The UTRAN functions in the HNB are supported by RANAP, whereas the HNB specific functions are supported by the
Home Node B Application Protocol (HNBAP) between the HNB and the HNB-GW. The HNB-GW provides a
concentration function for the control plane and may provide a concentration function for the user plane.

This sub-clause defines the functional split between the core network and the UMTS radio access network. The
functional split isshown in Table 4.2-1 and 4.2-2.
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Table 4.2-1. Functional split for UTRAN function in the HNB access.

Function HNB HNB-GW CN
RAB management functions:
RAB establishment, modification and release
RAB characteristics mapping ly transmission bearers
RAB characteristics mapping U, bearers
RAB queuing, pre-emption and priority
Radio Resource Management functions:
Radio Resource admission control
Broadcast Information
lu link Management functions:
lu signalling link management X
ATM VC management
AAL2 establish and release
AAL5 management
GTP-U Tunnels management X
TCP Management
Buffer Management X
lu U-plane (RNL) Management:
lu U-plane frame protocol management X
lu U-plane frame protocaol initialization X
Mobility management functions:
Location information reporting
Handover and Relocation
Inter RNC hard HO, Iur not used or not available
Serving RNS Relocation (intra/inter MSC)
Inter system hard HO (UMTS-GSM)
Inter system Change (UMTS-GSM)
Paging Triggering
Paging Optimization X

XNo'tEl X
X

XX XX

XX

XNoﬁz

x

XX XXX X

XX XX XXX

X
X

XX [X

XXX XX
XXX XX

GERAN System Information Retrieval X X
Security Functions:

Data confidentiality

Radio interface ciphering X

Ciphering key management X

User identity confidentiality X X
Data integrity

Integrity checking X

Integrity key management X

Service and Network Access functions:
CN Signalling data X X
Data Volume Reporting X
UE Tracing X X
Location reporting X X
Positioning X X
lu Co-ordination functions:

Paging co-ordination X X
NAS Node Selection Function X
MOCN Rerouting Function X X
SIPTO at the Local Network with Standalone GW X X

Note 1:  This function could be needed for TNL address translation in the HNB-GW when there is no user
plane direct transport connection between HNB and CN

Note 2:  HNB-GW is able to perform the filtering of SABP messages i.e. determines from the SAI list to which
HNB the SABP message needs to be sent and then distributes the SABP messages to the
appropriate HNBs. This is an optional function in HNB-GW.
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Table 4.2-2. Functional split for HNB function in the HNB access.

Function HNB HNB-GW CN
HNB Registration " -
HNB Registration Function X X
HNB-GW Discovery Function X
HNB de-registration Function X X
UE Registration for HNB "¢
UE Registration Function for HNB X X
UE de-registration Function for HNB X X
luh user-plane Management functions
luh User plane transport bearer handling X X
Functions for multiplexing CS user plane on the Uplink X X
Traffic Offload Functions
LIPA X X
SIPTO at the Local Network with Collocated L-GW X X
Enhanced Interference Management
Mitigation of Interference from HNB to Macro X
UE Access Control / Membership Verification
IDLE mode XNz X X
Connected mode (inbound relocation to HNB cells) X X
CSG ID validation X X
CSG Subscription Expiry X X X
lurh Connectivity Functions
lurh Establishment X XNoe 3
Exchange of lurh Connectivity data for neighbour HNBs X X
Fixed Broadband Access network Interworking
CS sessions X X X
PS sessions X X
Note 1:  Protocol support for this group of functions is provided by the HNB Application
Protocol.
Note 2:  Access control or membership verification at the HNB are optional.
Note 3:  If the HNB-GW is involved in lurh Establishment for lurh connectivity option 2, it acts
only as pure relay for this signalling.

5 UTRAN functions for HNB access

5.1 UE Registration

51.1 General

The UE Registration Function for HNB provides means for the HNB to convey UE identification datato the HNB-GW
in order to perform access control or membership verification for the UE in the HNB-GW. The UE Registration also
informs the HNB-GW of the specific HNB where the UE islocated.

The following sections illustrate the case when the HNB registers a specific UE with the HNB-GW. The registration is
triggered when the UE attempts to access the HNB viaan initial NAS message (e.g.., Location Updating Request) and
thereis no context in the HNB allocated for that UE.
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5.1.2 UE Registration: case of non CSG UEs or non CSG HNBs

UE HNB HNB GW CN

[ [
| 1. RRC Connection Est. UE identity, UE Rel, UE Cap, .. |

2. RRC Initial Direct Transfer|(e.g. LU Request,...)

Check Release,
UE Capabilities

%’3. Optional Identity request >

4.Optional Access Control
Membership Verification
(IMSI, HNB)

5. UE Registration Req (UE id¢ntity, UE Rel, UE Cap,..)

6. Access Control/
Membership Verification
(IMSI, HNB)

7. UE Registration Accept (Corftext-id,..)

. 9)SCCP CR (Initial UE Messhge, .. )

8. Connect (Initial UE Messag

10. SCCP CC

11. Continue with NAS procedure

Figure 5.1.2-1: UE Registration for non CSG UEs or non CSG HNBs.

1. Upon camping on the HNB, the UE initiates aninitial NAS procedure (e.g. LU Procedure) by establishing an
RRC connection with the HNB. UE identity, UE capabilities and Establishment Cause, are reported to the HNB
as part of the RRC Connection establishment procedure.

2. The UE then transmits a RRC Initial Direct Transfer message carrying theinitial NAS message (e.g. Location
Updating Request message) with some form of UE identity.

3. The HNB checks the UE capabilities provided in step 1, and if these indicate that CSG is not supported, or the
HNB itself does not support CSG, and if the identity of the UE (provided during RRC Connection
Establishment) is unknown at the HNB being accessed, i.e. no Context id exists for the UE, the HNB initiates
UE registration towards the HNB-GW (step 5-7). Before starting the UE Registration procedure, the HNB
triggers the Identity request procedure (step 3) asking the UE for its IMSI, unless that identity has been provided
during the RRC Connection Establishment or optionally if it is an emergency cal. If the HNB has a context id
for the UE, the UE registration procedure is not performed nor is the Identification procedure.

4. The HNB may optionally perform access control or membership verification based on the provided IMS| and the
provided Allowed IMSI list. If the UE requests emergency services it shall always be admitted to the cell.

5. The HNB attemptsto register the UE on the HNB-GW by transmitting the UE REGISTER REQUEST. The
message contains at a minimum:

- UE Identity: aunigque identity for the UE provided in step 1 or 3.
- UE Capabilities: derived from that provided in step 1.
- Registration Cause: the indication about a UE registration for an emergency call.

NOTE: The UE Identity provided in the HNBAP UE REGISTER REQUEST message is unauthenticated.
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6. The HNB-GW checks the UE capabilities and the Registration Cause. If the UE capabilities indicate that CSG is
not supported or if the HNB does not support CSG, the HNB-GW shall perform access control or membership
verification for the particular UE attempting to utilize the specific HNB. If the UE requests emergency servicesit
shall always be admitted to the cell.

7. If the HNB-GW accepts the UE registration attempt it shall allocate a context-id for the UE and respond with an
HNBAP UE REGISTER ACCEPT message, including the context-id, to the HNB. For non-CSG UEs, the HNB-
GW may aso include the CSG Membership Statusin the HNBAP UE REGISTER ACCEPT message. If the
HNB-GW chooses not to accept the incoming UE registration request then the HNB-GW shall respond with an
HNBAP UE REGISTER REJECT message.

8. The HNB then sends an RUA CONNECT message containing the RANAP Initial UE message. If aL-GW
function is deployed within the HNB the RANAP Initial UE message includes the corresponding | P address for
Gn/S5 signalling and user data transport on the Gi interface.

9. The reception of the RUA CONNECT message at the HNB-GW triggers the setup of an SCCP connection by the
HNB-GW towards the CN. The HNB-GW then forwards the RANAP Initial UE Message to the CN.

10. The CN responds with an SCCP Connection Confirm message.

10a. The HNB-GW shall additionally utilize a CN assisted method if available (e.g. using IMS| provided in the
COMMON ID message), to alleviate the security risks associated with spoofing of IMS| and can subsequently
trigger a UE deregistration upon detection of such an event.

11. The UE continues with the NAS procedure (e.g. Location Updating procedure) towards the CN, viathe HNB
and the HNB-GW.

5.1.3 UE Registration: case of CSG UEs and CSG or Hybrid HNBs

This call flow assumes that the Core Network is able to perform access control on the basis of Closed Subscriber
Groups.

UE HNB HNB GW CN

[ 1. RRC Connection Est. (TMSI or IMSI, UE Rel, UE Cap, ..) |

2. RRC Initial Direct Transfer (e.g. LU Request,...)

3. Check Release,
UE Capabilities

4. UE Registration (TMSI or IMSI, Rel, UE Cap,..)

5. UE Registration

6. UE Registration Accept (Context-id,..)

7. Connect (Initial UE Messagg,.. )
8. SCCP CR (Initial UE Messpge,.. )

9. SCCP CC

10. Optional MM

>

11. Access Control or
Membership
Verification

|
2. Continue with NAS procedure |

-

Figure 5.1.3-1: UE Registration for CSG UEs and CSG or Hybrid HNBs.
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1. Upon camping on the HNB, the UE initiates aninitial NAS procedure (e.g. LU Procedure) by establishing an
RRC connection with the HNB. UE identity and UE capabilities are reported to the HNB as part of the RRC
Connection establishment procedure.

2. The UE then transmits a RRC Initial Direct Transfer message carrying theinitial NAS message (e.g. Location
Updating Request message) with some form of identity (e.g. IMSI or TMSI...).

3. The HNB checks the UE capabilities provided in step 1, and if these indicate that CSG is supported and if the
identity of the UE (provided during RRC Connection Establishment) is unknown at the HNB being accessed, i.e.
no Context id exist for the UE, the HNB initiates UE registration towards the HNB-GW (steps 4-6). If the HNB
has a context id for the UE, UE registration procedure is not performed. No Identification procedure is triggered,
independent of the identity reported by the UE during the RRC Connection Establishment.

4. The HNB attemptsto register the UE on the HNB-GW by transmitting the UE REGISTER REQUEST. The
message contains:

- UE ldentity: aunique identifier for the UE and provided in step 1.

- UE capabilities: derived from that provided in step 1.

- Registration Cause: the indication about a UE registration for an emergency call.
NOTE: The UE Identity provided in the UE REGISTER message is unauthenticated.

5. The HNB-GW checks UE capabilities and if these indicate that CSG is supported and if the HNB supports CSG,
the HNB-GW may accept the UE registration and all ocate a context-id for the UE.

6. The HNB-GW responds with a UE REGISTER ACCEPT message back to the HNB including a context-id
allocated to the UE

7. The HNB then sendsa RUA CONNECT message containing the RANAP Initial UE message. The RANAP
Initial UE message may contain the Cell Access Mode. If aL-GW function is deployed within the HNB, the
RANAP Initial UE message includes the corresponding | P address for Gn/S5 interface signalling and user data
transport on the Gi interface.

8. The HNB-GW shall verify, for CSG HNBs, that the validity of the indicated cell access mode and the CSG ID in
the Initial UE message as specified in TS 33.320 [16]. The reception of the RUA CONNECT message at the
HNB-GW triggers the setup of an SCCP connection by the HNB-GW towards the CN. The HNB-GW then
forwards the Initial UE Message including the CSG id of the HNB.

9. The CN responds with an SCCP Connection Confirm message.
10. The CN may optionally perform Mobility Management procedures, e.g. Authentication procedure.

11. The CN performs access control (in case of CSG cells) or membership verification (in case of Hybrid cells) of
the UE.

12. After being granted access the UE then continues with the NAS procedure (e.g. Location Updating procedure)
towards the CN, viathe HNB and the HNB-GW. During such procedures the CN may send to the HNB the UE
membership status for the accessed cell in the COMMON ID message.

5.1.4 HNB-GW triggered UE Registration

The following section describes the mechanism, which is used to manage UE registration and associated context | Ds for
the scenarios based on HNB-GW triggered setup of UE-associated Signalling Connection.

In this mechanism, the RUA Connect message is used for transporting the first RANAP message resulting in network
triggered setup of UE-associated Signalling Connection (e.g. RANAP Relocation Request).
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Target

HNB HNB GW

0. Relocation Trigger

1. Determine Target HNB

2. RUA CONNECT (UE Context Id, CN
domain, RANAP Relocation Request)

3a) Implicit UE Registration
3b) Allocate resources for relocation

4. RUA DIRECT TRANSFER (UE Context Id,
CN domain, RANAP Relocation Request Ack)

v

Figure 5.1.4-1: HNB-GW Triggered UE Registration.

The above call flow assumes that the HNB-GW receives atrigger for inbound relocation for a UE (e.g. RANAP
Relocation Request message from the CN) as shown in step 0.

1. The HNB-GW receives a RANAP message and determines the target HNB.

2. The HNB-GW sends the RANAP message encapsulated in the RUA Connect message to the target HNB. The RUA
Connect Message may contain the CSG Membership Satus IE.

3. The HNB-GW and the target HNB perform an implicit registration (HNB-GW establishes a UE specific Context
Identifier to be used between the HNB and the HNB-GW, i.e,, either re-use the existing Context Identifier if already
present for the UE or otherwise allocate a new one) for the incoming UE session. The HNB also allocates the
appropriate resource for handling the request in the RANAP message.

4. The RANAP reply message from the HNB to the HNB-GW is encapsulated in the RUA Direct Transfer message.

In the case that the target HNB rejects the inbound relocation, the rejection message (e.g., RANAP Relocation Failure)
iscarried by aRUA Disconnect message, an implicit UE Deregistration takes place, and the resources allocated for
handing the request are released.
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5.1.5 UE Registration: case of Open Access HNBs

UE HNB HNB GW CN

[ 1. RRC Connection Est. (TMSI or IMSI, UE Rel, UE Cap, ..) |

2. RRC Initial Direct Transfer (e.g. LU Request,...)

3. Check UE
Identity

4. UE Registration (TMSI or IMSI, Rel, UE Cap,..)

5. UE Registration

6. UE Registration Accept (Context-id,..)

7. Connect (Initial UE Messagg,.. )
8. SCCP CR (Initial UE Messpge,.. )

9. SCCP CC

10. Optional MM

-

1. Continue with NAS procedure

Figure 5.1.5-1: UE Registration to open access HNBs.

1. Upon camping on the HNB, the UE initiates aninitial NAS procedure (e.g. LU Procedure) by establishing an
RRC connection with the HNB. UE identity and UE capabilities are reported to the HNB as part of the RRC
Connection establishment procedure.

2. The UE then transmits a RRC Initial Direct Transfer message carrying theinitial NAS message (e.g. Location
Updating Request message) with some form of identity (e.g. IMSI or TMSI).

3. If theidentity of the UE (provided during RRC Connection Establishment) is unknown at the HNB being
accessed, i.e. no Context id exist for the UE, the HNB initiates UE registration towards the HNB-GW (steps 4-
6). If the HNB has a context id for the UE, UE registration procedure is not performed. No | dentification
procedure is triggered, independent of the identity reported by the UE during the RRC Connection
Establishment.

4. The HNB attempts to register the UE on the HNB-GW by transmitting the UE REGISTER REQUEST. The
message contains:

- UE ldentity: aunique identifier for the UE and provided in step 1.

- UE capabilities: derived from that provided in step 1.

- Registration Cause: the indication about a UE registration for an emergency call.
NOTE: The UE Identity provided in the UE REGISTER message is unauthenticated.
5. The HNB-GW may accept the UE registration and allocate a context-id for the UE.

6. The HNB-GW responds with a UE REGISTER ACCEPT message back to the HNB including a context-id
allocated to the UE.

7. The HNB then sendsa RUA CONNECT message containing the RANAP Initial UE message.
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8. The reception of the RUA CONNECT message at the HNB-GW triggers the setup of an SCCP connection by the
HNB-GW towards the CN. The HNB-GW then forwards the Initial UE Message to the Core Network.
9. The CN responds with an SCCP Connection Confirm message.
10. The CN may optionally perform Mobility Management procedures, e.g. Authentication procedure.

11. After being granted access the UE then continues with the NA S procedure (e.g. Location Updating procedure)
towards the CN, viathe HNB and the HNB-GW.

5.2 HNB Registration

521 General

The following section illustrates the case when the HNB registers with the HNB-GW. The HNB registration procedure
serves the following purposes:

- Itinformsthe HNB-GW that a HNB is now available at a particular IP address.

5.2.2 HNB Registration procedure

HNB SeGW | HNB-GW

1. HNB Initialization

2. Establish secure tunnel

‘ 3. Establish Reliable Transport Session for luh signalling

4. HNB REGISTER REQUEST (Location Information, HNB Identity, HNB Operating Parameters)

\ 4

5a. HNB REGISTER ACCEPT (...)

5b. HNB REGISTER REJECT (Reject Cause)

‘ 6. Establish Reliable Transport Session for lurh signalling ‘

Figure 5.2.2-1: HNB Registration procedure.

1. HNB initialization is performed to obtain HNB configuration from the HNB Management System (HMS).
Similarly, HNB-GW discovery is performed to obtain the initial serving HNB-GW information.

2. The HNB establishes a secure tunnel to the SeGW of the serving HNB-GW.

NOTE: Thisstep may be omitted if the secure tunnel happens to be the same tunnel that is already established to
contact the HM S.

3. The HNB sets up an SCTP transport session to the registered port on the serving HNB-GW for luh.

4. The HNB then attempts to register with the serving HNB-GW using an HNB REGISTER REQUEST message.
The message contains:

a. HNB Location Information: The HNB provides |ocation information via use of one or more of the
following mechanisms:
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i. Detected macro-cell coverage information (e.g. GERAN or UTRAN cell information).
ii. Geographical co-ordinates (e.g. via use of GPS, etc).

iii. Internet connectivity information (e.g. | P address), provided, the resulting location information is at |east
as accurate as |ocation determination based on macro-cell coverage information, whether or not thereis
macro cell-coverage available at the location of the HNB (e.g. as determined by point i above).

b. HNB Identity: the HNB has a globally unique and permanent identity.

c. HNB Operating Parameters: Such as the selected LAC, RAC, SAC, PLMN Id, Cdll Id, etc.

d. HNB operating mode (optional): HNB CSG-Id or access mode (open, closed or hybrid).

e. HNB'sown |IP addressfor direct lurh connectivity (if lurh connectivity is supported by the HNB).

f. CELL_FACH mohbility support, if the HNB supports mobility for CELL_FACH, CELL_PCH and
URA_PCH.

g. Additional Neighbour Information: The HNB may indicate additional neighbour information necessary for
CELL_FACH mohbility. This additional information may be used by HNB-GW to manage the assignment of
S-RNTI prefixes.

5a. The HNB-GW may use the information from the HNB REGISTER REQUEST message to check whether the
HNB registration can be accepted (e.g. to check whether a particular HNB is allowed to operate in agiven
location, etc). The HNB-GW shall verify the HNB identity, the validity of the indicated cell access mode and,
for CSG cells, the CSG ID as specified in TS 33.320 [16]. If the HNB-GW accepts the registration attempt it
shall respond withaHNB REGISTER ACCEPT message. |f the HNB-GW has capability to de-multiplex, the
HNB-GW may include a mux port in the HNB REGISTER ACCEPT message. The HNB shall include the RNC-
ID provided by the HNB-GW within relevant RANAP messagesin order to identify the HNB-GW during
mobility procedures and within RRC messages, where the RNC-1D has to be contained within the most
significant bits of the Cell Identification and be part of the U-RNTI.

In order to support CELL_FACH/CELL_PCH/URA_PCH mobility, the S-RNTI Prefix value is sent to the HNB.
The HNB that supports S-RNTI prefix assignment shall include the SSRNTI prefix in the most significant bits of
S-RNTI part following the RNC ID bitsin the U-RNTI.

The HNB-GW may provideits IP addressin order to allow the HNB to either establish lurh-connectivity viathe
HNB-GW or to establish connectivity to an RNC viathe HNB-GW.

The HNB-GW ensures that the SSRNTI prefixes assigned to HNBs are unique within the URA Area/overlapping
URA Areas. If supported, the HNB-GW may reuse the SSRNTI prefix across non overlapping areas.

5b. Alternatively, the HNB-GW may reject the registration request (e.g. due to network congestion, blacklisted
HNB, unauthorized HNB location, etc). In this case, the HNB-GW shall respond with an HNB REGISTER
REJECT indicating the reject cause.

6. If the HNB-GW had provided in the HNB REGISTER ACCEPT message the HNB-GW"s own | P address for
lurh connectivity via/to the HNB-GW, the HNB shall, if supported, set up an SCTP transport session to the port
registered for lurh.

NOTE: TheHNB shall start broadcasting only after successful registration with the HNB-GW.

5.3 HNB-GW Discovery Function
53.1  General

The HNB-GW Discovery Function provides the means to determine the address of the Serving HNB-GW for a
particular HNB. The HNB uses the Serving HNB-GW address to register with the Serving HNB-GW.
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54 HNB de-registration Function

541 General

The HNB de-registration Function provides the means to terminate the HNB operation. The HNB de-registration can be
initiated by either the HNB or the HNB-GW.

55 luh Disconnect

55.1 General

The following section illustrates the scenario where an UE-associated signalling connection is released across the luh.
In this scenario the HNB is responsible for initiating the release of the UE-associated signalling connection viathe RUA
disconnect message. The HNB-GW is then responsible for co-ordinating the release of the UE-associated luh signalling
connection with the corresponding lu connection, which is triggered by the CN.
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5.5.2 luh Disconnect procedure

UE HNB HNB-GW CN

1. Establish Connection between UE and Network

2. SCCP:DT1 (RANAP

3. RUA Direct Transfer (Context- lu Release Command)
Id, CN Domain Id , RANAP
lu Release Command )

-
-

4. Release RRC Connection

5. RUA Disconnect (Context-ID,

CN Domain ID , RANAP lu Release
Complete) 6. SCCP:DT1 (RANAP

- Ilu Release Complete)

7. SCCP: RLSD

8. SCCP: RLC

9. (opt) HNBAP UE
De-register (Context-ID)

Figure 5.5.2-1: luh Disconnect procedure.

Establish connection between UE and network. The related procedure is described in subclause 5.1.
CN sends a RANAP Release |u connection command message to the HNB-GW.

HNB-GW forwards this message to the relevant HNB.

A W Dd P

HNB triggers the release of the RRC connection to the UE. In this case a single lu connection had been
established for the UE.

5. HNB sends a Disconnect message to the HNB-GW to indicate that thisis the end of this particular UE-
associated signalling connection and includes the RANAP Release lu Connection Compl ete message.

6. HNB-GW forwards the RANAP message onto the CN.
7. CN triggersthe release of the associated SCCP connection.
8. HNB-GW confirms that the SCCP connection is rel eased.
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9. Optionally the HNB can de-register the UE context from the HNB-GW.

5.6 Paging Optimization Function

56.1 General

The paging optimization function provides the means to decrease the impact of a paging load over luh (for example, via
the use of knowledge about the UE Registration or its CSG Id List in the PAGING message).

5.7 HNB to HNB Mobility

57.1 General

The following sub-sections describe the mechanism for handling the intra HNB-GW mobility signalling via lurh.

5.7.2 Connected mode mobility from one HNB to another HNB (Intra
PLMN, Intra HNB-GW, Intra CSG)

5.7.2.1 C-Plane Handling

RNSAP Relocation utilises existing protocol functions specified for Enhanced Relocation between non-CSG cells
within TS25.413[9] and TS 25.423 [18].

Additional information from the Source HNB to the Target HNB is provided within the RANAP Enhanced Relocation
Information and the RANAP Relocation Information procedures as specified in subclause 5.10.

Figure 5.7.2.1-1 below depicts the case where the UE isinvolved in the RNSAP Relocation and the HNBs are directly
lurh-connected. In case of UE not being involved, an lurh signalling connection (i.e. RNA signalling resources) aready
exists between the involved HNBs which can be utilised for RNSAP signalling. In case of lurh-connectivity viathe
HNB-GW, RNA signalling terminates at the HNB-GW, whereas RNSAP signalling is still performed peer-to-peer.
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Target
UE Source HNB gﬁ
1. RNA Connect:RNSAP Enhanced
Relocation Request (UE Id, RANAP
Relocation Information Rﬁ est...)

HNB-GW CN

2a. HNBAP TNL Update Requgst
(Accepted RAB List...)

2b. HNBAP TNL Update Respqnse

3. RNA Direct Transfer: RNSAP Enhanced

< Relocation Response

4. RNA Direct Transfer: RNSAH

5. RRC RB Relocation Commit

Reconfiguration

6. RRC RB Recdnfigurati [ ——{Detect UE sync

7. HNBAP Relocation Complet:

8a.RAB Release Request [Unaccepted RABs)

8b. RAB Assignment Procedure to release unaccepted RABs

‘9. HNBAP UE De-Registration

10. RNA Disconnect: RNSAH
Enhanced Relocation Signallifg
Transfer (L3 information».

Figure 5.7.2.1-1: HNB to HNB Handover via lurh interface — UE involved.

1. The Source HNB evaluates the UE"s access rights against the available neighbour information. If the UE has
access rights for the Target HNB the Source HNB may decide to send an RNA:CONNECT message (or an
RNA:DIRECT TRANSFER messageif aready in SHO) containing an RNSAP:ENHANCED RELOCATION
REQUEST message to the Target HNB to prepare the Target HNB for relocation.

2. The Target HNB updates the transport network layer information for any RABs that are to be relocated to it by
sending an HNBAP: TNL UPDATE REQUEST message to the HNB-GW, the HNB-GW responds with an
HNBAP:TNL UPDATE RESPONSE.

3. TheTarget HNB sends an RNA:DIRECT TRANSFER message containing an RNSAP:ENHANCED
RELOCATION RESPONSE message back to the Source HNB to indicate that it has successfully prepared the
relocation.

4. The Source HNB sends an RNA:DIRECT TRANSFER message containing an RNSAP:RELOCATION
COMMIT message, to commit the relocation preparation on the Target HNB. This message includes information
to aid the relocation procedure, these are described in subclause 5.10.

5. The Source HNB reconfigures the UE to commence the rel ocation procedure.

6. At some point later Layer 1 synchronisation is achieved between the UE and the Target HNB. The UE then
completes the RRC Reconfiguration procedure by sending an RRC:RADIO BEARER RECONFIGURATION
COMPLETE message to the Target HNB.

7. TheTarget HNB indicates to the HNB-GW that the UE has successfully relocated viathe HNBAP:UE
RELOCATION COMPLETE message. The HNB-GW also switches the U-plane to the Target HNB.

8. The Target HNB initiates the RAB Release Request Procedure to the CN to release unaccepted RABS, if any,
with an appropriate cause value.

9. The HNB-GW sends the HNBAP:UE-DEREGISTER to the Source HNB indicating Successful RNSAP
Relocation with an appropriate cause value.
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10. The Source HNB sends an RNA:DISCONNECT message containing an RNSAP.ENHANCED RELOCATION
SIGNALLING TRANSFER message to the Target HNB to transfer any L3 information that the Source HNB
may have received during the relocation procedure and locally releases any resourcesit has for the UE.

NOTE:

5.7.2.2

If the involved HNBs are lurh connected viathe HNB-GW, the RNA messages are routed via the HNB-
GW.

User Plane Handling

In order to keep the CN unaware of any Intra-GW mobility for RABs operating in support mode (see TS 25.415 [17]),
which would normally need an lu-UP initiaization procedure during relocation, the respective user plane configuration
(RFClIs, etc.) hasto be transferred to the Target HNB without actually carrying out the lu-UP Initialisation procedure
towards its peer node. Special handling of related control and user data frame sequence numbers has to be applied.

In order to avoid problems with lu-UP version interworking, the Target HNB shall support at least the same versions of
lu UP and rate parameters used by the Source HNB.

In order to allow seamless |u-UP operation from a CN perspective,

- the Source HNB:

- shall provide the Target HNB within RANAP ENHANCED RELOCATION INFORMATION REQUEST
message with

CS IuUP control information needed to allocate lUUP instances for those RABS operated in support
mode.

the latest CS Iu-UP user-data frame-numbers for UL and DL for all CS RABs operated in support mode
for which user data frame numbering is based on time together with the time-difference between UL and
DL packets as received/sent on the source side.

- shall provide the Target HNB within RANAP RELOCATION INFORMATION message (encapsul ated
within the RNSAP message RELOCATION COMMIT) with

CS IuUP control information needed to allocate lUUP instances for those RABS operated in support
mode, if the lUUP configuration of the RABs has changed.

the latest CS Iu-UP control-data frame-numbers for UL and DL for all CS RABs operated in support
mode.

the latest CS lu-UP user-data frame-numbers for UL and DL for all CS RABSs operated in support mode
for which user data frame numbering is based on time together with the time-difference between UL and
DL packets as received/sent on the source side.

the last sent DL and last received and forwarded UL user-data frame number for those CS RABs for
which user-data frame-numbering is based on sent lu UP PDU.

the latest PS |u-UP user-data frame-numbers for UL and DL for all applicable PS RABs.

may start to forward user plane packets towards the Target-HNB for those RABs for which it has decided
to perform data forwarding, when triggering the execution of the RNSAP Relocation (exact sequence of
actions isimplementation specific).

not initiate any 1u-UP procedure and ignore incoming lu-UP control frames, after having sent the RNSAP
message RELOCATION COMMIT.

- the Target-HNB shall

- after having received the RANAP ENHANCED RELOCATION INFORMATION REQUEST message

use the informa