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This contribution presents a Wu+ based IMS HNB architecture as one of the architectural variants for IMS HNBs and proposes to capture this in the IMS HNB TR 23.xyz for further evaluation and comparison with alternative solutions.


1.  Introduction and Discussion
According to the discussion in TDoc S2-090382, there are different architectural variant for the IMS capable HNB Subsystem. Depending on market and operator demands, the IMS functionality that enables CS-to-IMS service translation and call handling via the PS domain in the core network (similar to IMS Centralized Services) can be either provided by the HNB or the HNB GW. 

This contribution presents an Wu+ based solution for IMS HNB as an alternative to the Iuh-based solution proposed in TDoc S2-090383.

The Wu+ based solution addresses the shortcomings of the Iuh-based solution, namely the lack of PS offload support, user plane protocol overhead on the HNB backhaul and the high number of user plane nodes.

While the Iuh-based solution is fully based on the already defined Rel-9 (non-IMS capable) HNB subsystem and does not require any architectural changes to the already agreed interfaces, it suffers from the following shortcomings:

1. PS Traffic Increase on GPRS Core
One of the main drivers behind the IMS capable HNB subsystem is the ability for operators to offload their CS voice traffic from their existing CS core infrastructure – as a significant traffic increase is expected due to low/flat rates charging models for subscribers camped on HNBs. While the Iuh based solution supports CS offloading by translating CS traffic to IMS in the HNB, it will demand significant increase of the capacity on the operator’s existing GPRS core infrastructure (i.e. SGSNs and GGSNs). This may result in huge operator investments to upgrade their PS core infrastructure in order to carry the additional CS traffic from HNBs. In other words, the Iuh based solution does not offload traffic from operator’s core network – it just redirects all CS traffic from the CS core to PS core.
· A solution that does not require operator’s to increase capacity of their GPRS core nodes (i.e. SGSNs and GGSNs) is desirable.

2. User Plane Protocol Overhead on HNB Backhaul
The Iuh-based solution tunnels the IMS traffic over the additional GTP layer from the HNB to the SGSN/GGSN. This introduces unnecessary user plane protocol overhead on the potentially scarce HNB backhaul connectivity (e.g. DSL). 

· A solution that does not incur unnecessary user plane protocol overhead is desirable.

3. High Number of User Plane Nodes
Since the Iuh-based solution uses GTP-U as tunnelling protocol between the HNB and SGSN/GGSN, the number of nodes in the user plane path is high: HNB GW + SGSN + GGSN are involved above the HNB to get IP connectivity at the HNB.

· A solution that requires less user plane nodes is desirable. 
As a consequence of these shortcomings, the following Wu+ based solution for IMS HNBs is proposed.

Figure 1 presents the Wu+ based IMS HNB architecture.
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Figure 1: Wu+ based IMS HNB Architecture
In this solution, the CS signalling and user plane is translated into IMS sessions at the HNB. 
The IMS sessions are delivered as user plane traffic between the IMS HNB and the HNB GW over the Wu+ interface. This reference point is based on the Wu interface according to TS 23.234. The “+” indicates the fact that it is extended to allow for UE authentication and authorization upon attach at the HNB, and the provisioning of the security keys to the HNB.
As shown in the architecture figure, the advantage of this solution is that it avoids any load increase on the operator’s existing GPRS core infrastructure (i.e. SGSNs and GGSNs). Since the HNB GW in this solution includes PDG functionality, and thus provides the HGi interface directly, there is no need to involve further core nodes (i.e. SGSNs and GGSNs) in the user plane path to gain IP access to IMS. As a consequence, the additional PS traffic increase stemming from HNBs (incl. all CS voice traffic that has been translated into IMS sessions at the HNB) will be only handled by the HNB GWs, and no further operator investments to upgrade their GPRS core infrastructure are needed.
Figure 2 presents the User Plane Protocol Stack for Wu+ based IMS HNB Architecture.
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Figure 2: User Plane Protocol Stack for Wu+ based IMS HNB Architecture 

The CS user plane is translated in the HNB into RTP and securely transported over the Wu+ user plane interface to the HNB GW, which provides the IP access to IMS.

As shown by the protocol stack above, this solution has also a more optimal user plane stack than the Iuh-based solution, as it avoids any unnecessary tunnelling protocols (i.e. GTP-U) on the HNB backhaul.

Figure 3 presents the Control Plane Protocol Stack for Wu+ based IMS HNB Architecture.
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Figure 3: Control Plane Protocol Stack for Wu+ based IMS HNB Architecture
The CS control messages on MM, CC, SS are translated into IMS/SIP signalling and also transported over the Wu+ user plane interface.

2.  Proposal
It is proposed to include the above presented Wu+ based IMS HNB architecture as architectural alternative to the Iuh-based solution in the IMS HNB TR 23.xyz in order to facilitate the evaluation and comparison of this solution with alternative variants.

Beginning of First Change

X.1.2 
Wu+ based Accommodation of IMS HNBs

Figure 1 presents the architectural option for the Wu+ based accommodation of IMS-capable HNBs.
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Figure 1: Wu+ based IMS HNB Architecture
In this solution, the IMS functionality to translate the CS signalling and user plane into IMS sessions (represented as SIP UA in the Figure) is provided by the HNB. The IMS sessions are delivered as user plane traffic between the IMS HNB and the HNB GW over the Wu+ interface. This reference point is based on the Wu interface according to TS 23.234. The “+” indicates the fact that it is extended to allow for UE authentication and authorization upon attach at the HNB, and the provisioning of the security keys to the HNB.
Figure 2 presents the User Plane Protocol Stack for the Wu+ based IMS HNB Architecture.
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Figure 2: User Plane Protocol Stack for Wu+ based IMS HNB Architecture


The CS user plane is translated in the HNB into RTP and securely transported over the Wu+ user plane interface to the HNB GW, which provides the IP access to IMS.
Figure 3 presents the Control Plane Protocol Stack for Wu+ based IMS HNB Architecture.
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Figure 3: Control Plane Protocol Stack for Wu+ based IMS HNB Architecture

The CS control messages on MM, CC, SS are translated into IMS/SIP signalling and also transported over the Wu+ user plane interface.
End of First Change
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