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1. Introduction
In R3-030020 [1] there was a proposal for an evolved UTRAN architecture to be studied under the Study Item “UTRAN Architecture Evolution” [1]. At RAN WG3 Rel6 adhoc in UK in January 2003 there was a concern expressed of a potential problem with Soft Hand-Over in the “last mile” of the NodeB+ of the proposed new architecture. 

This contribution is to explain the use of Soft Hand-over in the proposed distributed architecture and to clarify some operational aspects of it.

2. Discussion
In the following figure the proposed evolved RAN architecture is shown as it was introduced in [2]. The figure is to highlight the distributed nature of the new architecture.

· The functions of a monolithic RNC have been distributed down to NodeB:s (NodeB+) 

· There is a Radio Network Gateway to RANs and CNs of the earlier releases

· There is an Iur interface between NodeB+:es and Iu interface between NodeB+:es and RNG:es

· There is a many-to-many relationship between NodeB+:es and RNG:s

· There is an Iur interface between NodeB+ and RNG for the interworking with earlier releases
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Figure 1. Proposed distributed RAN architecture
In the following some Soft Hand-over related aspects relevant to the proposed new architecture are discussed. The aim of the discussion is to show that the new evolved RAN efficiently supports SHO.

2.1 Soft Hand-over In The Distributed Architecture
One of the key assumptions behind the proposed new architecture is the anticipated change in the traffic mix in 3G networks. It is assumed that eventually the non-real time IP traffic is to represent a significant part of the total traffic. This is expected to happen in all networks but the schedule for it to happen may differ from one network to another. As mentioned in [2], one of the key benefits of the proposed new architecture is its ability to offer true transport differentiation between real time and non-real time traffic already in the very tail of the access network (i.e., NodeB+ interface). In the networks where the amount of packet data is significant, this capability is to bring substantial transport savings. In Rel99 RNC-centric architecture the functional split over the Iub and Iur interface (DCH) results in the need for real time transport there, irrespective of the type of service offered to UE. 

Along with the increasing portion of packet data traffic the percentage of Soft Handover overhead (i.e., the percentage of UEs having RLs via multiple NodeB) is expected to decrease. This is for the reason that the SHO is primarily needed to efficiently support real time CS-like traffic and to provide adequate connection quality for all traffic in the fringe areas of the cells. 

Depending on the transmission network topology in the access the need to support Macro-diversity Combining (MDC) has to be taken into account when deploying the distributed architecture. Location of the MDC has an effect on the transmission capacity that needs to be arranged for the network element that is having the MDC function. Figure 2 illustrates the issue with the last mile capacity that was expressed as a concern in the Rel6 adhoc in January. The figure also introduces alternative solutions to avoid it. 
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Figure 2.  Soft Hand-over in distributed architecture.

The case on the left may have an undesirable effect on the needed last mile capacity of the 3rd NodeB+. This is for the reason that its potentially narrow-band last mile now has to support not only the Iu traffic of its own but also the Iur traffic of the drift NodeB+ (#1). 

In the case in the middle the MDC location has been optimised to remove the need for double capacity in the last mile. The optimisation here is to locate the MDC in the root of the narrow band last mile. 

The case on the right depicts another optimisation. There the MDC point is in the 1st NodeB+ that has such a high capacity that it has become economically justified to arrange higher capacity transmission for it. For example, it could mean that instead of using 6 E1 lines (12Mbps) one E3 line (34Mbps) is used for cost reasons. In this case the last mile problem no longer exists, thanks to the extra transmission capacity that is available in any case. These examples are to show that in the evolved architecture the location of the MDC point can be optimised based on transmission topology and/or on other aspects like the optimal use of the processing resources of NodeB+.

On the very right of the figure the same case is depicted in Rel99 architecture. It is seen that in Rel99 architecture all SHO branches, i.e., Iub traffic, are transported end-to-end in parallel from the RNC down to the destination NodeBs as independent Frame Protocol data streams. In the proposed distributed architecture the capacity needs in the transmission network area between NodeB:s and RNCs are to significantly decrease, thus freeing it for other use or to enable arrangements for smaller transmission capacity there.

To allow the system to locate the MDC point in the way as depicted in figure 2, some enhancements are needed in the current Rel99 based relocation procedure. These enhancements have already been documented in the TR25.832 “Manifestations of Hand-over and SRNS Relocation”, and they were also studied in the Rel5 SI “Relocation Enhancements” [3]. During the studies the gains were shown for small RNC configurations. However, it could not be agreed that such small RNCs would have been practical in Rel99 based RNC-centric architecture. Now in the proposed evolved architecture where RNC functionality has been distributed into NodeBs the gains are real as each NodeB+ represents such a small RNC.

As emphasised also earlier, the primary target of the proposed architecture evolution is the networks where the percentage of SHO traffic is expected to be relatively small, thanks to the growth of packet data oriented service there. Thus, in the examples of figure 2, for the majority of UEs the Serving NodeB+ would be the one having the cells accessed by the given UEs. 

3. Conclusions

In this contribution it has been shown that there is no real issue with the last mile capacity in the  proposed evolved architecture with regard to Soft hand-over there. It was also shown that the enhancements of SRNC relocation that were studied in Rel5 are essential for the proposed distributed architecture to allow it to be used most efficiently.

Based on this contribution there is no longer any issue in the Soft hand-over or Macro-diversity Combining that would make the proposed distributed architecture technically infeasible.

4. Proposal

It is proposed to include the section 2.1 of this contribution in the appropriate sub-section of section 6, “Study Area” of the TR25.897 [4]. 

----------------
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