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Abstract of the contribution: This paper proposes the possibility to deploy a dedicate CS MGW to support offloading CS traffic and a dedicate ICS IWF to support offloading CS signaling. This paper also shows some example flows for detaching HNB-GW from the media path when handover from HNB to Macro cell, or detaching source MSC from the media path when handover from Macro cell to HNB. 
Discussion
The IMS-HNB intends to provide the capability to carry the voice traffic load from HNB in IMS core, and thus offload the existing CS core network. 
In Alternative 2, if the ICS IWF controls a dedicate CS-MGW deployed close to HNB-GW, it is possible to offload the CS traffic for the existing CS core network. And if the ICS IWF is a dedicate network entity, it is possible to offload the CS signaling as well.
Proposal

Add text to Alternative 2 to describe it explicitly.  
The begin of the 1st change
6.2
Alternative 2: IMS capable HNB Subsystem using IMS centralised services IWF

6.2.1
Logical architecture
This alternative enhances the HNB Subsystem with IMS functionality by re-using the IMS centralised service approach (ICS) already defined in Rel-8 TS 23.292 [6].

The IMS functionality (i.e. SIP UA) is provided by the IWF which contains the functions equivalent to MSC Server enhanced for ICS. Neither the UE nor the HNB needs to be enhanced by IMS specific functions. The IMS HNB GW includes two primary sub-functions or sub-entities – the existing HNB GW and the existing CS-MGW, the CS-MGW is used to offload traffic from CS core network. If they are two sub-entities, they should be located very close to each other, and then the HNB GW does not need to be enhanced. The ICS IWF is connected via Iu-cs reference point to the HNB GW and reuses I2 and I3 from TS 23.292 [6] for interworking to IMS. The Figure 6.1-1 shows the general architecture.




Figure 6.2.1-1: IMS capable HNB Subsystem using ICS

The ICS IWF processes the user-network signalling received over the Iu-cs and performs inter-working towards IMS and vice versa:

-
Call control signalling to setup originating and terminating bi-directional voice and video calls are inter-worked between Iu-cs and I2.

-
Service control signalling to manage supplementary services provided and controlled by the TAS in the IMS are inter-worked between Iu-cs and I3.

To support handover between the HNB and Macro 2/3G, the ICS IWF behaves as either MSC-A (source) or MSC-B (target) as defined in TS 23.009 for the Handover procedure.
The deployment of the ICS IWF can be various as follows:

1.
The ICS IWF is collocated with MSC Server enhanced for ICS. In this case, if the UE hands over from HNB to Macro 2/3G without changing MSC Server, the traffic can still be offloaded from CS core network;
2.
The ICS IWF is standalone network entity if the operator does not deploy MSC Server enhanced for ICS or want to deploy standalone ICS IWF to offload CS signalling;

3.
The ICS IWF is collocated with the IMS HNB GW, thus, both CS traffic and signalling can be offloaded.
6.2.2
Information flows
6.2.2.1
Handover from HNB to Macro if Nc interface is based on SIP protocol
When the UE hands over from HNB to Macro 2/3G, the ICS IWF acts as an MSC Server to perform inter MSC Server handover procedure, and may remove the IMS HNB GW from the media path after the handover completed.
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Fig. 6.2.2.1-1 Handover from HNB to Macro
1.  
UE-A sends measurement reports to HNB.
2.  
The HNB decides that UE hands over from HNB to macro CS based on the measurement reports, and then sends a Handover Request message to the ICS IWF via IMS HNB GW.

3~8.
The ICS IWF performs inter-MSC handover procedures based on TS 23.009 [15].
9.
The UE tunes to the macro cell and completes the handover.
10.
After the UE camps on the macro cell, the target MSC sends SIP 200 OK response to the ICS IWF.

11.
The ICS IWF sends out Release Command via Iu-cs interface.
12-18.After handover completed, the ICS IWF acts as a B2BUA to update the original IMS bearer.

19.
The ICW IWF release the resources of the IMS HNB GW.
6.2.2.2
Handover from HNB to Macro if ICS IWF is standalone and Nc interface is not based on SIP protocol

The ICS IWF acts as an MSC Server to perform inter MSC Server handover procedure when the UE hands over from HNB to Macro 2/3G. If the ICS IWF wants to remove the IMS HNB GW from the media path after the handover, the ICS IWF shall control an additional CS-MGW. In this case, considering handover procedure is much quicker than IMS update procedure, the ICS IWF shall send SIP re-INVITE request when the handover is triggered.
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Fig. 6.2.2.2-1 Handover from HNB to Macro
1.  
UE-A sends measurement reports to HNB.
2.  
The HNB decides that UE hands over from HNB to macro CS based on the measurement reports, and then sends a Handover Request message to the ICS IWF via IMS HNB GW.

3.
The ICS IWF decides to remove IMS HNB GW from the media path based on the Handover request message (IMS HNB GW is far from the target MSC Server, or IMS HNB GW is almost overload, etc.), the ICS IWF allocates resources on its own CS-MGW.
4.
The ICS IWF sends MAP Prep-Handover request to the target MSC based on TS 23.009 [15].

5-6.
Meanwhile, the ICS IWF sends a SIP re-INVITE request without SDP to the remote UE-B.
7-11.The ICS IWF performs the rest inter-MSC handover procedures based on TS 23.009 [15].
12.
The UE tunes to the macro cell and completes the handover.
13.
After sending out Handover command, the ICS IWF connects the CS-MGW with the IMS HNB GW.

14.
After the UE camps on the macro cell, the target MSC sends ANM message to the ICS IWF.

15.
The ICS IWF sends out Release Command via Iu-cs interface.

16-17.Upon receiving the SIP re-INVITE without SDP, the remote UE-B sends a SIP 200 OK response with an SDP offer to the ICS IWF.
18-19.The ICS IWF sends a SIP ACK request to the remote UE-B with an SDP answer via the IMS intermediate entities to update the IMS bearer.

20.
The ICW IWF release the resources of the IMS HNB GW.

6.2.2.3
Handover from Macro to HNB when the UE is an SC UE
When the UE is an SC UE and the original session is initiated from Macro 2/3G network, then the ICS IWF can simulate SC procedure to offload the traffic from CS core network after handover complete.
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Fig. 6.2.2.3-1 Handover from HNB to Macro
1.  
UE-A sends measurement reports to Macro cell.
2.
Target MSC, IMS HNB subsystem, and UE-A perform inter-MSC handover procedures based on TS 23.009 [15].
3.
During the handover procedures, if the MAP-Prep-Handover request contains IMSI, the ICS IWF requests subscription data from HSS by sending MAP-Restore-data request, and then gets the STN.

Note:
Home network can configure the STN as STN-SR.

4-7.
The ICS IWF sends a SIP INVITE request with an SDP offer with the STN, and finishes to update the IMS bearer.
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Optional: Detach IMS HNB GW from the media path
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