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1.
Introduction

TR “HSPA Evolution beyond Release 7” section 9 describes current proposals for HSPA evolution architecture. 
TI proposed architecture is based on a flat evolved UTRAN architecture for the User Plane, where Node B are directly connected to CN entities (SGSN or GGSN, the latter in case of One Tunnel architecture) through broadband interfaces and the RNC is kept for Control Plane management only.

According to the decision taken in RAN #33, architectural solutions shall be able to support uplink Macro Diversity Combining (MDC).

A possible solution in a flat evolved UTRAN architecture would consist in performing UL MDC at Node B. A possible concern about this solution is that it may cause an increase in latency and in traffic load in the backhaul network logically equivalent to what is faced today in case of inter-RNC SHO.

This contribution analyses the impact of this issue in the perspective of future transport access network architectures.
2.
Impact of MDC at Node B in HSPA+ flat architecture
Telecom Italia proposal for evolved UTRAN architecture, is based on a flat solution for the UP, where Node B are connected directly to the corresponding core network entity (that is SGSN or GGSN in case of One Tunnel architecture) through broadband interfaces. This approach has been proposed, considering HSPA as an enabler for broadband radio access scenarios, where network scalability is deemed to be a key issue A description can be found in the TR “HSPA Evolution beyond Release 7” section 9.

RAN #33 has formulated the following working assumptions for HSPA evolution:

· UL MDC shall be supported by HSPA evolved network;
· Analysis of interworking with core network is focused on Iu.
The above listed working assumptions, mapped in a flat UP evolved UTRAN architecture, lead to implement MDC in Node B. In this scenario UL MDC relies on an inter- Node B Iur-like interface.
Moreover another aspect that should be considered is that use of MDC may be reduced in some scenarios, e.g. hot spot and indoor coverage, where the deployment of dedicated coverage, could decrease the probability of soft handover UEs.

MDC.
Figure 1 compares the logical UP paths related to UL MDC as in current hierarchical UTRAN architectures (case a) and b) intra- and inter-RNC respectively), and according to Telecom Italia proposal for evolved UTRAN (case c) at Node B),.
As it may be seen, UL MDC at NB may be considered logically equivalent to inter-RNC SHO, the difference being:

· the higher probability of inter-NB MDC with respect to inter-RNC MDC;
· capacity of transport network links between Node B and between RNC respectively.
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Figure 1: combining in current hierarchical UTRAN architecture and flat UTRAN architecture
To better analyse impacts of MDC in a flat architecture, Figure 2 shows a very basic example of network deployment where Node B are connected between them and to the xGSN through a L2/L3 switch. In that case the link between the combining Node B and the switch carries both the combined flow and the drift NB UP path.

[image: image2]
Figure 2: UP paths in UL MDC at Node B in a basic transport network architecture
It might be argued the issue that UL MDC at Node B implicitly causes additional  latency and load over some links. Actually, the real impacts on transport network dimensioning, in terms of amount of extra traffic that should be considered for the network dimensioning, and on radio performance caused by the additional latency introduced, depend on transport networks architecture and related technologies. 
In particular, if HSPA evolution is targeted to support high bit-rate and capacity, network dimensioning and topology should be adapted accordingly, by means of access transport networks characterised by:
- higher bandwidth;
- distributed layer 2 switching topology;
- low latency.
With this kind of solutions (e.g. Gigabit Ethernet), the described effects of UL MDC at Node B are expected to be negligible and a significant latency and load might be limited only to non frequent cases of MDC between Node B belonging to different transport areas.
3.
Conclusion
UL MDC in UP flat UTRAN architectures for HSPA evolution may be supported at Node B layer. In the perspective of HSPA evolution broadband access it should be considered that transport network will have to be designed accordingly with high bandwidth, low latency and distributed L2 switching topology. In these scenarios the impact of additional latency and traffic due to recombining at Node B could be considered as negligible.
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