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Introduction

At the RAN3#36 meeting in Paris certain progress was made in defining the requirements for the ongoing SI on the Evolution of UTRAN Architecture [1].  At the same time, feasibility study on possible improvements of the Uu interface related to enhanced uplink dedicated channel ([E]-DCH) is ongoing in RAN1 [2]. The discussion on multimedia broadcast multicast service (MBMS) WI is also ongoing in RAN1, RAN2 and RAN3  (e.g. [9]). Some of the technical solutions related to these items may have influence to the design of evolved UTRAN architecture, as introducing new radio-related functionality should be done in an optimised and fast manner without large impact on already deployed evolved network [8].  

In this contribution we propose a new requirement taking this potential influence into account. 

Discussion  

Enhanced Uplink Dedicated Channel 

The key technology features considered for improving the performance of uplink DCH are hybrid ARQ (HARQ) with link adaptation and possibly shorter TTI values, fast DCH setup and scheduling in autonomous or explicit mode. Some solutions related to the design of retransmission protocol for [E]-DCH (MAC-eu protocol in further text) may lead to architectural changes in the UTRAN. 

MAC-eu Protocol Termination 

RAN1 is discussing whether soft handover (SHO) should be supported for [E]-DCH to provide macro diversity gain. If HARQ operation is required during SHO, the location of the reordering buffer for the MAC-eu protocol entities on the network side is not clear.  

In case the reordering buffers were located in the Node Bs within the Active Set, memory requirements for the Node Bs would be increased and additional signalling would be required for the synchronisation of the buffer contents.  This would also mean that delay from UE to RNC is increased relatively to non-SHO operation due to mutually uncorrelated reordering delays in different Node Bs. 

An alternative solution would be to locate a single reordering buffer in the SRNC [4]. In this case, memory requirements for Node Bs would be relaxed, but uplink MAC-eu protocol entities would be distributed over different network elements.  On the other side, some of the proposals for evolved UTRAN architecture are targeting at moving all radio-related functions in enhanced Node Bs, closer to the air interface [5].  

The above design alternatives may translate into corresponding changes when considering the evolution of UTRAN architecture. For example, if reordering buffers were located in multiple Node Bs, they could as well be located in more than one Node B+es [5]. On the other hand, if the reordering buffer were placed in S-RNC, it could be located in one, appropriately selected Node B+. Furthermore, as one of the agreed requirements for the architecture evolution calls for reusing existing protocols to a largest possible extent [1], different changes in signalling procedures for wired interfaces may be foreseen for the two options.   

Iub/Iur signalling 

As noted in the previous paragraph, distribution of the MAC-eu protocol over different network elements will have an influence on Iub/Iur signalling procedures of the legacy architecture and hence on the signalling procedures for wired interfaces of the evolved architecture. Required capacity of the control plane of the transport network layer scales differently than the one of the user plane [6] and it is important to optimise these procedures in order to avoid overheads.  Moreover, round-trip delay incurred between entities of uplink HARQ protocol on UE and network side has a significant influence on the protocol design [7] and the procedures should be also optimised in terms of delay.   
Finally, one of the objectives of feasibility study of [E]-DCH is to investigate possibilities for fast DCH setup. This may also involve modifications in Iub/Iur signalling procedures, as detailed in [11]. 

Multimedia Broadcast Multicast Service

MBMS has to be continuously provided to the users, regardless of the mobility of terminals. However, when cell change is performed between the cells having different MBMS Radio Bearer configurations (point-to-point and point-to-multipoint configurations), certain data loss is inevitable due to imperfect data synchronization and bearer establishment delays [10]. Evolved architecture should allow for maximum reuse of the existing protocols [1]. Therefore, e.g. bearer establishment procedure has to be optimized in terms of delay for evolved architecture to avoid unnecessary losses if MBMS is deployed.
Proposal
Although it is considered that evolved UTRAN architecture should be rather an alternative than a complete replacement for the Rel99/4/5 architecture [3], we believe that the study on UTRAN Architecture Evolution shall take changes resulting from the improvements of the radio-related functions into account.  Therefore we propose to introduce following new requirement:

”The evolved architecture shall efficiently support existing and enhanced radio-related functionality”.  
Conclusion
In this contribution we have considered possible impacts of radio-related enhancements on evolved UTRAN architecture. We believe that these should be considered in conjunction with the SI UTRAN Architecture Evolution and hence propose the adoption of related requirement.   
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