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1.
Introduction

In [1] it has been discussed that there needs to be an analysis of how the legacy architecture would be integrated into any architecture where the RNC was collapsed into the “evolved HSPA” (or “eHSPA”) Node B. The aim of this document is to further discuss the potential options here in order to understand the issues.
2.
Discussion
In [1] three possibilities were discussed for handling at least the legacy CS connected UEs. Within this document, we also allow the option for connectivity of the eHSPA Node B to the UPE/MME. In this case, we have shown in all of the figures below that a legacy SGSN would be needed to handle those UEs that do not support S1-like connectivity.
a) Collapsing legacy SRNC and CRNC into eHSPA Node B

b) Collapsing only legacy CRNC into eHSPA Node B

c) Leaving legacy architecture as it is, and not collapsing any of the RNC functionality into the eHSPA Node-B.

2.1 Collapsing legacy SRNC and CRNC into Node B
In this option, the SRNC and the CRNC are both collapsed into the eHSPA Node B. This means that for the legacy UTRAN, the Iu-CS is connected directly to the eHSPA Node B.
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Figure 1: Legacy SRNC and CRNC collapsed into eHSPA Node B

· Mobility between eHSPA Node Bs and between eHSPA Node B and legacy Node B would mean either:

· The Iur is needed to handle mobility of at least the CS connected (and optionally legacy PS) UEs. Due to the SRNC being in the eHSPA Node B, this would mean that Iur is routed via the last mile links back to the target node (legacy RNC in this case, but also target eHSPA Node B). This could mean additional transport costs on the serving Node B “last mile” link. 

· An SRNS Relocation is needed for every inter-Node B handover for the CS (and optionally legacy PS) connected UEs. It has been claimed in the past that there could be interruptions to CS voice with this mechanism. If this is true then it does not seem desirable to require this to be performed very often, as it may degrade the quality of the voice service.

· It is questionable as to whether we want to modify the legacy MSCs (and optionally SGSNs) to allow more Iu-CS links to be connected 
· It may not be desirable to have ATM connectivity to the “eHSPA” Node B.

· This would mean that the security for the CS connected UEs is in the eHSPA Node B, which again needs to be discussed with SA3.

2.2
Collapsing only legacy CRNC into Node B

In this option, the Iu-CS would still be connected to the legacy SRNC, but the legacy SRNC has Iur connectivity to the eHSPA Node B. 
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Figure 2: Only legacy CRNC collapsed into eHSPA Node B

This would rely on Iur connectivity to each eHSPA Node B. Hence at least all CS-connected (and optionally legacy PS connected) UEs beneath an eHSPA Node B would require an Iur connection directly from call setup. 
· There would be some changes needed here to the 3GPP specifications to allow call setup to be performed immediately via Iur, but it is anticipated that this change is only needed to the DRNC functionality (hence only changing the eHSPA Node B in the collapsed architecture). 

· Whilst the problem of dimensioning the MSC is taken away, there may be some issues with the number of drift RNC connections that the SRNC is dimensioned for. However IP connectivity to eHSPA Node B may make this less of an issue.

· Network Management would probably be more of an issue in a multi-vendor environment, as there are problems today in that valuable cell information related to the UE context that is located in the SRNC (call handling parameters) cannot be acquired via multi-vendor Iur. Hence this may cause some issues for operators, and may need to be solved if this architecture was considered desirable.

· For inter-eHSPA Node B mobility, Iur could be extended to the target Node B, as in mobility to a between two drift RNCs today. This procedure may allow a more seamless mobility. Alternatively, the SRNS Relocation procedure would need to be updated to allow it to be performed to a target node that is not the current drift RNC.

· Security for the CS (and optionally legacy PS) users does not need to be performed in the eHSPA Node B, and because the SRNC only has UE contexts, it may be more scalable.

2.3
Not collapsing any of the legacy CS network into the eHSPA Node B

In this option, neither the SRNC nor CRNC for the legacy CS (and optionally legacy PS) UEs are collapsed into the eHSPA Node B. 
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Figure 3: Non-collapsed legacy RNC

· This has the benefit of no changes to Iur or Iu-CS dimensioning or specifications, and it is likely that NW management handling would be simpler to envisage with the existing SA5 models. 

· However cell resource contexts would be split between legacy CRNC and eHSPA Node B. Hence admission control would happen in two locations for the “same” cell. There would probably need to be some modifications to the Iub to enable this to be handled, and it should be studied as to whether the alignment of cell resource handling can be performed effectively without requiring large amounts of signalling to be passed across the Iub.
3.
Proposed way forward

Vodafone has attempted to provide a comprehensive analysis of the issues surrounding the different options for handling legacy network connectivity for legacy UEs (CS and possibly PS) when upgrading to a collapsed architecture for HSPA evolution. 
Vodafone would like the points included in this contribution to be added to the HSPA Evolution TR. 
Vodafone would also like companies to consider these issues further in order for RAN3 to gain an understanding of which would potentially be the best approach to connecting the legacy network to a collapsed architecture.
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