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1 Introduction

The eHSPA (evolved HSPA) RAN is supposed to provide packet-oriented architectural optimization. Flat radio access architecture has been recognized in LTE/SAE to improve efficiency in both control plane and user plane for PS services. In a similar way, it has been proposed for HSPA evolution that all RNC functionalities are collapsed into NodeB and thus reduces network latency and improves the overall performance. This is so-called ‘RNC in NodeB’ architecture in [1].
For the legacy CS service, it is required to provide backward compatible support, which means that eHSPA network shall be able to provide CS service support by simultaneously allocating radio resource on one single carrier to eHSPA terminals and legacy terminals without any performance degradation. In the architecture with RNC in NodeB, one deployment scenario called carrier sharing scenario is proposed to provide this kind of CS service support where the eHSPA RAN is interconnected with legacy CS-capable UTRAN. This contribution discusses two alternatives interconnection approaches enabling the legacy CS service support and gives our views on them.
2 Discussion
As presented in 9.1.1.3 of [1], the eHSPA RAN consists of eHSPA NodeB only, all RNC functionalities are collapsed into this NodeB. We model this evolved NodeB as consisting of a V-RNC (virtual RNC), a V-NB (virtual NodeB) and a link V-Iub (virtual Iub) between them as shown in Figure 2‑1. The V-RNC and V-NB represent RNC and NodeB functionalities and their possible enhancements respectively.
With regard to the carrier sharing scenario, we can easily identify two alternative interconnection interfaces between the eHSPA RAN and the legacy UTRAN: Iub and Iur. For simplicity, we name them Iub-based solution and Iur-based solution respectively in this context and analyze them as further below.
2.1 Iub-based solution 
As shown on the left side of the Figure 2‑1, the eHSPA RAN interfaces the legacy UTRAN through an Iub interface. The CS connection between the UE and CS core can be established through V-NB, legacy RNC. 
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Figure 2‑1 RNC in NodeB: inter-working with legacy network 

Based on the Iub interface, legacy RNC would be CRNC of V-NB, which means that the legacy RNC owns all the resources of V-NB. The legacy RNC can act as SRNC as well. For PS-only service, the V-RNC plays the role of RNC. The V-NB performs L1 processing in both CS and PS domain. Now the problem is that V-RNC, operated as RNC in PS domain, is using the same physical carrier resource as the legacy RNC. How can this be achieved?
One answer may be V-NB resource split. The V-NB resources are divided into two parts, the part controlled by legacy RNC is for CS domain, and the left part controlled by V-RNC is for PS domain. This CRNC split problem will cause significantly increased complexity in common channel handling and cell management. As we know, according to the existing specifications, the common channels such as, PCH, FACH, RACH shall terminate at CRNC thus for this case at legacy RNC in CS domain and V-RNC in PS domain respectively. If we go this way forward on standardization, there will be a lot of extra work such as, possibly defining multiplexing mechanism for common channel handling, specifying some more signalling for resource coordination and status synchronization between these two separated CRNC etc.
2.2 Iur-based solution
In the solution illustrated on the right side of Figure 2‑1, the V-RNC acts as the CRNC of V-NB, managing the resource of V-NB. Also, it is SRNC for PS connection between the UE and PS CN. As a result, the PS service can benefit from the collapsed architecture in both CP and UP. Once CS service for a particular UE is triggered, the legacy RNC shall take over the management of all connections associated with this UE. The CS connection and possible PS connection are established by over Iur, the V-RNC acting as D-RNC and legacy RNC is SRNC. The SRNC borrows resource from D-RNC to establish a service connection. This principle completely matches radio resource handling principles with those in the existing specifications. It thus can be standardized with relatively small amount of time and cost. 

Since it is supposed that when CS connection for a particular UE is established, the legacy RNC shall be the unique node to terminate the Iu and Uu protocol at both control plane and user plane. In the case that the PS connection already exists before the CS service is triggered, SRNS relocation shall be performed with the ongoing PS connection due to this CS service. 
Probably, the SRNS relocation causes the ongoing PS service downgraded because the legacy network does not provide the same efficiency as eHSPA network. But the service, as always in backward compatible issue, should be allowed to downgrade when handing over to the legacy network. 
3 Conclusion and Proposal
This contribution analyzes two possible solutions, Iub-based solution and Iur based solution, to legacy CS service support in carrier sharing scenario in flat radio access architecture for HSPA evolution. Based on our analysis, Iur-based solution leads to lower complexity and is easier to be standardized. Therefore, we propose that eHSPA RAN interfaces the legacy UTRAN with an Iur interface in stead of Iub to support the legacy CS service in the architecture with RNC in NodeB.
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