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4.2
Functional split

The UTRAN functions in the HNB are supported by RANAP, whereas the HNB specific functions  are supported by the Home NodeB 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 is shown in table 4.2-1 and 4.2-2

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
	X
	FFS
	X

	RAB characteristics mapping Iu transmission bearers
	X
	X
	

	RAB characteristics mapping Uu bearers
	X
	
	

	RAB queuing, pre-emption and priority
	X
	
	X

	Radio Resource Management functions:
	
	
	

	Radio Resource admission control
	X
	
	

	Broadcast Information
	X
	
	X

	Iu link Management functions:
	
	
	

	Iu signalling link management
	X
	X
	X

	ATM VC management
	
	X
	X

	AAL2 establish and release
	
	X
	X

	AAL5 management
	
	X
	X

	GTP-U Tunnels management
	X
	X
	X

	TCP Management
	X (FFS)
	(X)Note 1
	X

	Buffer Management
	X
	X
	

	Iu U-plane (RNL) Management:
	
	
	

	Iu U-plane frame protocol management
	
	
	X

	Iu U-plane frame protocol initialization
	X
	
	

	Mobility management functions:
	
	
	

	Location information reporting
	X
	
	X

	Handover and Relocation
	
	
	

	  Inter RNC hard HO, Iur not used or not available
	X
	FFSNote 4
	X

	  Serving RNS Relocation (intra/inter MSC)
	X (FFS)
	
	X

	  Inter system hard HO (UMTS-GSM)
	X
	FFSNote 4
	X

	Inter system Change (UMTS-GSM)
	X
	FFS
	X

	Paging Triggering
	X
	
	X

	Paging Optimization
	
	X
	

	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
	FFSNote 3
	X

	Iu Co-ordination functions:
	
	
	

	Paging co-ordination
	X
	
	X

	NAS Node Selection Function
	
	X
	

	MOCN Rerouting Function
	
	X Note 5
	X

	HNB Registration Note 2
	
	
	

	HNB Registration Function
	X
	X
	

	HNB-GW Discovery Function
	X
	
	

	HNB de-registration Function
	X
	X
	

	UE Registration for HNB Note 2
	
	
	

	UE Registration Function for HNB
	X
	X
	

	UE de-registration Function for HNB
	X
	X
	

	Iuh user-plane Management functions
	
	
	

	Iuh User plane transport bearer handling
	X
	X
	

	Note 1: 
If TCP is terminated for Iu-BC in the HNB GW

Note 2: 
Protocol support for this group of functions is provided by the HNB Application Protocol.

Note 3:
Whether it is possible (and may be necessary) to provide location information from the HNB GW (e.g. GW may have logic to derive location based on the public IP address of the HNB GW, etc). is FFS

Note 4: 
Support for relocation from the macro network to HNB is FFS.

Note 5:
Support for MOCN feature is FFS.

	
	
	


Table 4.2-2.  Functional split for HNB function in the HNB access.

	Function
	HNB
	HNB GW
	CN

	HNB Registration Note 1
	
	
	

	HNB Registration Function
	X
	X
	

	HNB-GW Discovery Function
	X
	
	

	HNB de-registration Function
	X
	X
	

	
	
	
	

	UE Registration for HNB Note 1
	
	
	

	UE Registration Function for HNB
	X
	X
	

	UE de-registration Function for HNB
	X
	X
	

	
	
	
	

	Iuh user-plane Management functions
	
	
	

	Iuh User plane transport bearer handling
	X
	X
	

	
	
	
	

	UE Access Control
	
	
	

	IDLE mode access control
	XNote2
	X
	X

	Connected mode Access Control  (inbound relocation to HNB cells)
	
	X
	X

	CSG ID validation 
	X
	X
	

	Note 1: 
Protocol support for this group of functions is provided by the HNB Application Protocol.
Note 2:      Access control at the HNB is optional.
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5.7
HNB to HNB Mobility 

5.7.1
General

The following sub-sections describe the mechanism for handling the intra HNB-GW intra CSG mobility signaling that is HNB-GW coordinated. Specifically the mechanism reuses RANAP messages to signal relocation between the source HNB and the target HNB via the HNB-GW. The RANAP messages are exchanged over the Iuh interface from the source HNB to the HNB-GW and from the HNB-GW to the target HNB using appropriate RUA encapsulation.
5.7.2
Connected mode mobility from one HNB to another HNB (Intra HNB-GW, Intra CSG)


[image: image1]
Figure 5.7.2-1: Intra HNB-GW Connected mode mobility between HNBs
1. 
The UE has established an active CS/PS session to the CN via the source HNB and HNB-GW.
2.
At some point, the source HNB makes a decision to relocate the UE session. 
3.
The source HNB triggers relocation of the UE session by sending the RANAP Relocation Required message encapsulated in the RUA Direct Transfer message to the HNB-GW.  The target RNC-Id and target Cell-Identity information along with relocation information are included by the source HNB in the RANAP Relocation Required message.

4.
The HNB-GW determines that this is an intra HNB-GW and intra CSG relocation request by examining the target RNC-Id and checking that the target HNB is registered and supports the same CSG ID as the source HNB. 
5.
The HNB-GW constructs the appropriate RANAP Relocation Request message and routes the RANAP message encapsulated in the RUA message to the target HNB. 

6.
The HNB-GW and the target HNB perform an implicit registration (i.e. HNB-GW establishes a UE specific context identifier to be used between the HNB and the HNB-GW) for the incoming UE session. The HNB also allocates the appropriate resource for handling the relocation. 

7.
The target HNB acknowledges successful resource allocation to the HNB-GW via an appropriately constructed RANAP Relocation Request Ack message encapsulated in the RUA Direct Transfer message to the HNB-GW.

8.
The HNB-GW constructs the appropriate RANAP Relocation Command message and routes the RANAP message encapsulated in the RUA Direct Transfer message to the source HNB.

9-13. the rest of the relocation procedure continues as shown in the corresponding steps in the above figure.

14.
The HNB-GW upon getting an indication that the UE has been successfully relocated to the target HNB triggers the Iu release procedure towards the source HNB by sending a RUA encapsulated RANAP Iu Release Command message.

15.
The source HNB acknowledges the Iu release procedure to the HNB-GW by sending a RUA encapsulated RANAP Iu Release Complete message.

Note: Steps 2 to 15, as appropriate, are repeated for the second CN domain when present with the following exception. For the 2nd domain, the “implicit registration” in step 6 is skipped and step 5 shall be RUA Direct Transfer. There is only one Context Id allocated to the UE regardless of the number of signaling domains relocated.
16. The HNB-GW deregisters the UE from the source HNB. The source HNB releases the resources assigned to the UE and deletes all stored context information associated with the UE.

5.X
Inbound Mobility to HNB

5.X.1
General

The following sub-sections describe the mechanism for handling the inbound mobility to HNB. 
5.X.2
Connected Mode Inbound Mobilityto CSG HNBs or to Hybrid Cells
The following figure and accomanying steps describe the inbound mobility procedure for Rel-9 CSG UEs, when the Source RAN supplies to the Core Network a CSG id associated with the target HNB. The following is assumed:
· UE is a Rel-9 CSG capable and SIB-reading capable.
· UE is able to provide in the RRC measurement report the cell identity and the CSG-Id (if requested)  of the target HNB. 
· The Source RAN is able to determine the access mode of the target HNB.
· Core network is Release-9 CSG capable and is able to perform CSG membership verification for relocated  CSG UE.
· The HNB-GW is able to route the incoming relocation to the appropriate target HNB using the target cell identity provided in RANAP Relocation Request (i.e. Target Cell Id is unique for a HNB in a given HNB-GW)
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Figure 5.x.2-1: Connected Mode inbound mobility to CSG HNB or Hybrid Cell
1.
 The UE is triggered  to send an RRC Measurement Report by the rules set by the UTRAN. The Measurement Report includes the Cell Identity, CSG id (if requested) of the target HNB.

2.
The Source RAN node makes a decision to relocate the UE session.

3.
The source RAN triggers relocation of the UE session by sending the RANAP Relocation Required message to the Core Network.  The target RNC-Id, CSG id, Target Cell Id and – for relocation to a hybrid cell –Access Mode information along with relocation information are included by the source RAN in the RANAP Relocation Required message.

4.
 If the target cell is a CSG HNB, the Core Network verifies that the UE is indeed a member of the CSG associated with the target cell, as reported to the Core Network [x1]. Otherwise (if the target is a Hybrid Cell), the Core Network fills the CSG Membership Status IE in step 5 to reflect the UE’s membership to the CSG.
5. 
The HNB-GW receives a RANAP Relocation Request from the Core Network, including the CSG id, Target Cell Id and – for relocation to a hybrid cell – CSG Membership Status. 
6.
The steps for HNB-GW Triggered UE Registration are executed between the HNB-GW and the HNB. The HNB-GW/HNB validate the CSG id received in the RANAP Relocation Request message.
7.
The remainder of the relocation procedure continues normally as documented in [x1], [x2]
Note: Steps 2 to 7, as appropriate, are repeated for the second CN domain when present with the following exceptions. The relocation of the 2nd domain shall not trigger an additional registration. The 2nd RANAP Relocation Request shall be carried as RUA Direct Transfer. There is only one Context Id assigned to the UE regardless of the number of domains relocated from the source RAN. 
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6. HNB-GW Triggered UE Registration.
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