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Introduction 
This TP introduces support for SHO between macro and HNB.  This is considered as a possible functionality to be provided with support for Iur between macro RNC and HNB-GW, provided no new issues are found. The text proposal includes evaluation of the SHO against the assumed provision of Iur and macro – HNB enhanced SRNS relocation. It includes some reference scenarios and deployment and implementation constraints.
Conclusion
The evaluation shows that support of SHO involves no further stage 3 changes and no further limitations in its operation based on support of Iur macro-femto for HHO.  

Text Proposal

The TP for section 6.1 of 37.803 is shown below.

6.1.2.3 SHO between HNB and Macro
Soft handover and macro diversity significantly reduce the ratio of call drops and improve the communication quality in UMTS network. In the enterprise case, the SHO between HNBs directly or via HNB-GW has been introduced in Release 10, there should be no technical issues to introduce the SHO between HNB and Macro.
Provision of SHO between macro and HNB extends the benefits provided in the macro network with SHO to mobility between a macro RNC and a number of HNBs that may be in an enterprise scenario and having many involvements with the nearest macro network e.g. in the windows area and other open area of the enterprise, SHO is a good choice to avoid interference and unnecessary HHO. In addition where the HNB is deployed as part of the macro network (metro cells) to support blackspots or hotspots, then provision of SHO will provide exactly the same performance and feature benefits that a UE will see when mobility is between macro cells. It can significantly decrease the ratio of call drops and improves the user experience in UMTS network. These scenarios are assumed to be for provision of a controlled environment where the backhaul and deployment of HNBs is securely supervised so that issues of security and resource allocation are adequately managed. It also assumed that the backhaul is adequate to support SHO. These scenarios of SHO relate to support of CSG and SI acquisition for HO capable UEs. A further consideration is that the algorithms used in the HNBs and the RNCs for such areas as power control and RL synchronisation should be compatible so as to avoid any impact to either HRNS or RNS. 
A solution is based on the Iurh/Iur interworking function at HNB-GW.
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Figure 6.1.2.3.1: Protocol Stack for macro-femto interworking via Iurh-Iur.

Figure 6.1.2.3.1 shows the protocol stack for macro-femto enhanced mobility based on horizontal connectivity via Iurh/Iur.

The Interworking functions deal with:

· extracting or inserting addressing information from/to RNA,

· on Iurh, RNL related addressing information carried on RNA within the “Receivers HNB RNL Identity” and the “Senders HNB RNL Identity”;

· on Iur, RNL related addressing information is carried within RNSAP.
· On Iurh, any TNL related address information carried within RNSAP messages. 
The call flows in TS 25.467 [3] subclause 7.3 describing the usage of RNA by RNSAP need to be extended in order to describe interworking between an RNA/SCTP and an SCCP based signaling stack. For each of them the new functionalities with regard to the already existing message flows in 25.467 are listed:

· Iurh-Iur Signalling Connection Establishment – HNB initiated

· HNB-GW has to be able to connect an RNA-based signalling connection to an SCCP-based signalling connection for HNB-RNC end-2-end communication

· Iur-Iurh Signalling Connection Establishment – RNC initiated

· 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.

· HNB-GW has to be able (1) to extract the Receivers HNB RNL Id from the (Global) Cell-Id indicated in the initiating RNSAP PDU and (2) to connect an SCCP-based signalling connection to an RNA-based signalling connection for HNB-RNC end-to-end communication

· Transport of RNSAP signalling messages via an established Iurh-Iur signalling connection

· TNL address translation in the HNB-GW for some SHO related messages.
· Release of Iurh-Iur connection – HNB initiated

· No need for additional functions

· Release of Iurh-Iur connection – RNC Initiated

· No new function is needed for this procedure.
· Iur-Iurh Signalling Connection Refuse – RNC initiated

· HNB-GW has to be able to connect an RNA-based signalling connection to an SCCP-based signalling connection for HNB-RNC end-to-end communication

· Setup of the connectivity between an HNB and an RNC

· The Iur between HNB-GW and RNC is established by configuration.
· The Iurh setup procedure is to establish the Iurh part and terminated in the HNB-GW.
6.1.2.3.1 HNB to Macro Soft Handover

Problem Definition

Mobility from HNB cells (any type) to macro RNC follows the same principles as mobility between macro cells. Therefore there are no changes needed to existing mobility procedures for macro RNCs nor there is the need for changes at the UE.

Mobility from HNB cells (any type) to macro RNC using Soft Handover cannot be provided unless an Iur like interface is established between HNB and macro RNC in some way, to support RNSAP signalling.
Establishment of an Iur from a macro RNC to all the neighbouring HNBs would present a scaling problem, so an issue to resolve is should the Iur be established between the HNB-GW and the macro RNC, and how is the signalling and management handled between the HNB-GW and the HNB. As the HNB acting as SRNC is directly managing some resources on the macro RNC, it is assumed that the HNB is adequately secure and managed to ensure that it has no adverse impact on macro network operation.
Possible Solutions

Using the architecture of Figure 6.1.1 above, then SHO can be supported by using the Iurh (as it is for HNB-HNB SHO), and also using an Iur between the HNB-GW and the macro RNC. 

The HNB-GW will act as a single RNC towards the macro RNC (as it does towards the CN) and therefore act as a concentrator for Iur access. 

For this case there is no involvement of the CN in the SHO operations, as there is no access control/membership verification needed for SHO to a macro RNC.

The HNB acts as a SRNC and requests resources from the macro RNC, however this managed by the CAC on the DRNC.
Figure 6.1.2.3.1.1 shows the sequence of messages involved.
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Figure 6.1.2.3.1.1 HNB – Macro SHO
6.1.2.3.2 Macro to Open HNB Soft Handover

Problem Definition

Mobility from Macro cells to Open Access HNB cells follows the same principles as mobility between macro cells. Therefore there are no changes needed to existing mobility procedures for macro RNCs nor there is the need for changes at the UE.

Mobility from Macro cells to Open Access HNB cells using Soft Handover cannot be provided unless an Iur like interface is established between HNB and macro RNC in some way, to support RNSAP signalling.
Establishment of an Iur from a macro RNC to all the neighbouring HNBs would present a scaling problem, so an issue to resolve is should the Iur be established between the HNB-GW and the macro RNC, and how is the signalling and management handled between the HNB-GW and the HNB. 
Possible Solutions

Using the architecture of Figure 6.1.1 above, then SHO can be supported by using the Iurh (as it is for HNB-HNB SHO), and then the Iur between the HNB-GW and the macro RNC. 

The HNB-GW will act as a single RNC towards the macro RNC (as it does towards the CN) and therefore act as a concentrator for Iur access. 

For this case of open access HNB, there is no involvement of the CN in the SHO operations.

The macro RNC acting as SRNC requests resources from the HNB, this managed by the CAC on the HNB.
Consideration of management of Neighbour lists provided to the macro RNC to ensure their consistency and the correct neighbours are included.
Figure 6.1.2.3.2.1 shows the sequence of messages involved.
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Figure 6.1.2.3.2.1 Macro to Open HNB SHO

6.1.2.3.3
Macro to Hybrid HNB Soft Handover

Problem Definition

The scenario of macro to closed SHO is a lower priority, so is not considered here. Mobility from Macro cells to Hybrid HNB cells follows the same principles as mobility between macro cells. Therefore there are no changes needed to existing mobility procedures for macro RNCs nor there is the need for changes at the UE.

Mobility from Macro cells to Hybrid HNB cells using Soft Handover cannot be provided unless an Iur like interface is established between HNB and macro RNC in some way, to support RNSAP signalling.
Establishment of an Iur from a macro RNC to all the neighbouring HNBs would present a scaling problem, so an issue to resolve is should the Iur be established between the HNB-GW and the macro RNC, and how is the signalling and management handled between the HNB-GW and the HNB. Membership verification needs to be considered for SHO to hybrid. 
Possible Solutions

Using the architecture of Figure 6.1.1 above, then SHO can be supported by using the Iurh (as it is for HNB-HNB SHO), and then the Iur between the HNB-GW and the macro RNC. 

The HNB-GW will act as a single RNC towards the macro RNC (as it does towards the CN) and therefore act as a concentrator for Iur access. 

In this case to handle hybrid access HNB, the CN may need to be involved to provide membership verification for the target HNB during SHO operations.

Membership Verification

Membership verification may be needed for macro to hybrid SHO. Two options are shown below, the second option following whatever is chosen in support of HHO.

Solution 1:

During SHO from macro to hybrid, the macro RNC remains as SRNC and additional resources are taken from the hybrid, where the UE may or may not be a member. It can be considered that as the (macro) SRNC remains in control the SHO can be accepted at the HNB as a non-member – the HNB acting as an open cell, and MV need only be performed when SRNS relocation occurs when the appropriate MV checks are performed as in section 6.1.2.2. With this approach no access/membership query signalling need be performed at any stage during SHO, the UE remains a non-member for SHO while the SRNC is the macro RNC. 
Although this is similar to solution 1c in 6.1.2.2, but no subsequent MV is performed while the SRNC is the macro RNC. If the UE is a member of the hybrid cell it and it is overloaded, then it will still receive unrestricted service from the macro cell. When SRNS relocation is performed then the UE will receive the appropriate level of service from the hybrid cell.
Solution 2:

Use membership verification method chosen for macro-HNB HHO over Iur in Section 6.1.2.2.
Figure 6.1.2.3.3.1 shows the sequence of messages involved. 
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Figure 6.1,2.3.3.1 Macro to Hybrid SHO

Note: Steps 11a, 11b, and 12a, 12b are not needed unless Target MV is performed.
6.1.2.3.4
Evaluation

SHO is evaluated against the assumed existing provision of HHO via Iur in subclause 6.1.2.1. 
Table 6.1.2.3.4.1 Evaluation of SHO against existing Iur provision for HHO
	Impact on macro RNC
	Impact on CN
	Impact on HNB GW
	Impact on HNB

	
FFS
	 FFS
	
FFS
	
FFS
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