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1
Introduction
This document describes possible deployment scenarios and analysis for macro-femto enhanced mobility for 3G, and suggests reflecting in the TR 37.803[2].
2
Description and Analysis of the deployment scenarios
At the last RAN3 meeting, the following macro-femto usecases have been prioritized in the TR 37.803[2] in the following way: 
Mobility Enhancement macro-femto usecases for UMTS
	Mobility Type
	From>To
	Source Type *
	Target Type *
	AC/MV needed
	Inter-GW
	Priority
	Notes

	HHO 
	Macro > HNB
	
	O

H

C
	No

Yes

Yes
	N/A

N/A

N/A
	1

1

1
	

	HHO 
	HNB > Macro
	O

H

C
	
	No

No

No
	N/A

N/A

N/A
	1

1

1
	

	CELL_FACH, CELL_PCH and URA_PCH
	Macro >  HNB
	
	O 

H 

C
	No

Yes

Yes
	N/A

N/A

N/A
	1

1

1
	

	SHO
	Macro > HNB
	
	O

H

C
	No

Yes

Yes
	N/A

N/A

N/A
	3

3

3
	Priority because of performance issues




*
 O= open, H = Hybrid, C= closed. 
2.1
Architectural consideration 
A deployment scenario for the targeted macro-femto usecases above is depicted in Figure 1 as most reasonable one for macro-femto RNS interaction.
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Figure 1: Iur connection from RNC to HNB system via HNB-GW.

Assuming that the RNCB may have a large number of HNBs within its coverage area, probably the HNB-GW serves all the HNBs within the RNC serving area, the HNB-GW is able to serve as a concentrator for horizontal connectivity purposes.

Each macro cell served by the RNC will not be able to handle neighbour-femto-cells in a way visible on the BCH, however, it should be possible to establish neighbour-relations to all HNBs within its service-area given the fact that femto-cells (and hence HNB RNL IDs) served by the same HNB-GW will have the same addressing prefix able to address the HNB-GW like a macro RNC.
By this configuration, Enhanced Relocation (i.e. Relocation Preparation via Iurh-Iur and finalisation (~path update and old side resource release) towards the CN), RL Setup and all other RNSAP functions are able to be supported.

The horizontal connectivity should remain as specified within Rel-10, i.e. the horizontal interface for HNBs is Iurh, the horizontal interface for RNCs is Iur. If a HNB and an RNC shall be horizontally connected, an interface-interworking function needs to reside in the HNB-GW and needs to be studied.
Proposal 1:
It is proposed to agree that this architectural scenario is the base-line scenario for macro-femto horizontal connectivity and included into the TR 37.803[2].
It is further proposed to discuss the assumptions about horizontal connectivity between HNBs and RNCs, agree that for this purpose HNBs shall only be Iurh connected while RNCs are kept Iur connected, and capture this agreement in the TR 37.803[2].
2.2
Iurh/Iur interworking function at HNB-GW 
In the architecture depicted in Figure 1, HNB-GW needs to perform interworking between Iurh and Iur. 
2.2.1

Signalling TNL interworking (SCCP-RNA)

2.2.1.1
Protocol Stack
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Figure 2: Protocol Stack for macro-femto interworking via Iurh-Iur.

Figure 2 shows the protocol stack for macro-femto enhanced mobility based on horizontal connectivity via Iurh/Iur.

The Interworking functions necessary for HNB-RNC enhanced mobility functions expected most likely have to deal with extracting or inserting addressing information from/to RNA, as on Iurh, RNL related addressing information is carried on RNA within the “Receivers HNB RNL Identity” and the “Senders HNB RNL Identity” whereas  on Iur, RNL related addressing information is carried within RNSAP.

The call flows contained in the following chapters are based on TS 25.467 §7.3 which describes the usage of RNA by RNSAP. This description needs to be extended to describe interworking between an RNA/SCTP and an SCCP based signaling stack. The main focus within the descriptive text lays on identifying interworking functions within the HNB-GW.
2.2.1.2
Iurh-Iur Signalling Connection Establishment – HNB initiated
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Figure 3: HNB initiated signalling connection establishment via Iurh-Iur1.
1.
New function expected for RNA: ability to carry an RNC-Id
2./6.
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.

2.2.1.3
Iur-Iurh Signalling Connection Establishment – RNC initiated
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Figure 4: RNC initiated signalling connection establishment via Iur-Iurh.

1.
The HNB-GW is seen by the 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.
2.
HNB-GW has to be able 
-
to extract the Receivers HNB RNL Id from the (Global) Cell-Id indicated in the initiating RNSAP PDU

-
to connect an SCCP-based signalling connection to an RNA-based signalling connection for HNB-RNC end-2-end communication.
2.2.1.4
Transport of RNSAP signalling messages via an established Iurh-Iur signalling connection – HNB initiated, same for RNC initiated
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Figure 5: Signalling via an established Iurh-Iur signalling connection.
No new function is needed for this procedure.
2.2.1.5
Release of an Iurh-Iur connection - HNB initiated
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Figure 6: HNB initiated release of an established Iurh-Iur signalling connection.
No new function is needed for this procedure.
2.2.1.6
Release of Iurh-Iur connection - RNC Initiated
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Figure 7: RNC initiated release of an established Iurh-Iur signalling connection.
No new function is needed for this procedure.
2.2.1.7
Connectionless transfer, HNB Initiated
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Figure 8: HNB initiated release of an established Iurh-Iur signalling connection.
1.
New function expected for RNA: ability to carry an RNC-Id
2.
HNB-GW has to be able to contain an HNB-GW Id, which has been converted from Senders HNB RNL Id, into a connectionless SCCP message.
2.2.1.8
Connectionless transfer, RNC Initiated
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Figure 9: RNC initiated connectionless transfer.

1.
HNB-GW has to be able to extract the receiving HNB’s RNL address from received RNSAP PDU.

2.
New function expected for RNA: ability to carry an RNC-Id

2.2.1.9
Iur-Iurh Signalling Connection Refuse – RNC initiated
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Figure 10: Connection Refuse - RNC initiated.

Same function as Section 2.2.1.2 is needed for this procedure.

2.2.2
Setup of the connectivity between an HNB and an RNC

2.2.2.1
New cell, served by RNC, detected by HNB

Basic prinicples: 
-
no changes at all to the legacy macro equipment if possible.

-
trying to keep the establishment of an horizontal (Iurh-Iur) connectivity as close as possible to the existing scheme for Rel-10 Iurh-only scenarios.

This scenario corresponds to the typical use-case, where a macro cell with a coverage area being rather large compared to that of the femto cell and can be easily detected by e.g. a scanning device within the HNB. 
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Figure 11: Establishing macro-cell - femto-cell relation – HNB initiated.
RNCs are Iur connected to the HNB-GW like any other neighbouring RNCs.
0.
The Iur connection between the HNB-GW and the RNCB is configured and operating


The Iuh connection between the HNBA and the HNB-GW is up and running 

The HNBA received within the HNB Registration Accept the IP address to which the SCTP INIT should be triggered for initialising the Iurh lower TNL layer connection.

1.
The HNBA initialises the Iurh SCTP association.

2.
The HNBA becomes aware of a cell being a potential neighbour and reports this to the HNB-GW, requesting for connectivity data. The fact that the scrambling code is not from the reserved set for CSG cells could give a hint that it is about a non-CSG neighbour cell. 
2a
HNB Configuration Transfer Request

-
Request info for a Neighbour denoted by a UTRAN UC-IdB as received on BCH. 
2b
HNB Configuration Transfer Response

-
contains Iurh connectivity information for connecting towards the neighbouring RNC, as requested by HNBA
3.
The HNB initialises the Iurh interface

3a
Iurh Setup Request (sending id = HNB Id, receiving Id = RNC Id)



The HNB GW would need to terminate the Iurh Setup procedure and reply back to the HNB that, as an Iur connection to the RNC is available, basic connectivity for conveying RNSAP messages between the HNB and the RNC is possible.
3b Iurh Setup Response (sending id = RNC Id, receiving id = HNB Id)
4
Proposal
Proposal 1:
It is proposed to agree that the architectural scenario as depicted in Figure 1 is the base-line scenario for macro-femto horizontal connectivity and include the agreement into the TR 37.803[2].
It is further proposed to discuss the assumptions about horizontal connectivity between HNBs and RNCs, agree that for this purpose HNBs shall only be Iurh connected while RNCs are kept Iur connected, and capture this agreement in the TR 37.803[2].
Proposal 2:
It is proposed to discuss the RNA-SCCP interworking description in section 2.2 and capture it in the TR 37.803[2] as potential stage 2 material for later TS inclusion.
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