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1 Introduction

Several architectural options have been captured in section 9 of TR 25.999, “HSPA Evolution beyond Release 7 (FDD)” [1], which states: “This chapter will capture all technical proposals and the assessment of each proposal, achievable performance and complexity”.

It is proposed to include the proposal presented in [2], updated as shown in section 2.

2 Proposed text

9.1.1.5 
AS and NAS radio interface protocols in the Node B

Note: 
text from R3-061969

9.1.1.5.1
Architecture overview

In the proposed architecture, most of the 3GPP specific protocols are integrated in the base station, which mainly supports three interfaces:

· The Uu interface, backwards compatible, towards the pre-HSPA+ and HSPA+ UEs

· The Gi Interface towards public IP networks

· An interface between base stations that resembles to the Iur / Gn interfaces to support seamless handover. 

The complete architecture is shown in figure 1.
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Figure 9.1.1.5-1. AS and NAS radio interface protocols in the NodeB+.

The NodeB+ controls the radio resources configured in each cell (RNC and Node B functions). It supports the AS and PS NAS radio interface protocol layers. It stores the UE RRC and GMM/SM contexts.

Inter-NodeB+ handover is supported over inter-NodeB+ interfaces. Inter-NodeB+ interfaces are used for broadcasting UE paging requests, exchanging the UE context and forwarding user data during Serving NodeB+ relocation. It may also be used for the support of soft handover.

The Gn/Gp interface between NodeB+ and SGSN/GGSN is required for handover between HSPA+ cloud and legacy UMTS network cloud.

The Signalling Gateway (SG) is an inter-working entity that terminates the SS7 interfaces towards existing core network elements, e.g. acting as a virtual SGSN. It eliminates the need for mobility procedures between a set of inter-NodeB+ and SS7 based core network elements (e.g. HLR).

For the support of CS domain services towards pre-HSPA+ UE, the Signalling Gateway may also be used as virtual RNC towards the MSC Server, combined with a User Plane Gateway (UPG) that handled the Iu-CS user plane towards the CS MGW.

With a SG, the interfaces towards the existing entities are not changed.

It should be noted that the SG is purely an inter-working function and may not be required depending on the level of inter-working required or if updates are permitted to the other legacy nodes.

Interface towards the EPC MME/UPE is FFS.

Characteristics:

Due to the removal of the RNC, there is no centralized point of failure.

Having all the AS radio interface protocols and the UE RRM context at the cell site improves the network reactivity to the radio conditions (power control, DL retransmission, HO decision). 

Having the AS and NAS radio interface protocols (as well as the UE contexts) handled in a single node improves the performance in term of latency and simplifies the UE state handling. 

If backward compatibility is not required, the radio interface protocol stack could be enhanced and allow a reduction of the numbers of L2 protocols and L3 protocols. This has to be balanced with the complexity of having two protocol stacks for “backward compatible” HSPA+ UEs.

As in any other solution proposing the location of the RRM functions in the NodeB+, the soft handover may be supported, based on Iur/Iub protocols already defined in the legacy UTRAN (see R3-061484). However, these mechanisms should be adapted, in such a way that during a Serving NodeB+ relocation procedure, all the RLs of the active set do not necessary need to belong to the target Serving NodeB+.

The security functions can be supported in the NodeB+ utilizing tamper-resistant hardware (see S3-060657).
9.1.1.5.2
Specific issues

The following bullets answer several issues which were raised during the discussion of R3-061485 in RAN3#53bis.

· HLR connection

The NodeB+ is connected to the HLRs through a Signalling Gateway (SG) that stores the NodeB address visited by the UE (“GLR” functionalities).  The UE context stored in the Signalling Gateway is updated during an inter-NodeB+ relocation. Inter-NodeB+ mobility is hidden from the HLR.

Implementing MAP procedures in the NodeB+ is not seen as an issue.

· As in LTE, the “MME” should be located in a reliable entity above the base station 

It is up to the vendor to provide solutions for reliable equipment. The impact of these solutions on the cost of the NodeB+, where the UE contexts are distributed, must be balanced with the cost of a centralized entity (e.g. additional interfaces, cost of facilities, test equipment for monitoring these interface, fault resolution, additional processing latency, cost of redundancy, capacity planning on these interfaces, interface enhancements to support new services in multi vendor environments, deployment costs for new services, spare cards, training of staff) handling the GMM contexts.  

· Mobility scenarios between HSPA+ and legacy UTRAN need to be studied

The proposal is to use the existing procedures through the existing Gn/Gp and Iu-CS interfaces supported by the NodeB+ / Signalling Gateway to handle the UE mobility between the legacy UTRAN and the HSPA+ system. 
9.1.1.5.3
RAN3 decision
RAN3 discussed the architecture.  RAN3 concluded that this architectural proposal is outside of the scope of the SI at present due to the anticipated UE impact (MIP based mobility). Thus it was not agreed to consider this architecture for further study.
3 Conclusion

Lucent propose to include section 2 in the study area of technical report related to the HSPA Evolution beyond Release 7.
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