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Introduction

RAN plenary #30 will be asked to answer 4 questions formulated by Denis Fauconnier, RAN2 Chairman, in [1].  In this document we discuss how to address these questions in RAN.
Discussion

E-UTRAN architecture discussions have taken up a considerable amount of resources in RAN2, RAN3 and SA2.  We had multiple joint meetings and a substantial part of the meeting time in each of the above mentioned Working Groups was dedicated to E-UTRAN definition.
Overall, we believe that a remarkably good progress was achieved, as shown in [2].  Respects to previous meetings, at the past RAN2 and RAN3 meetings the positions of companies were considerably more aligned.  At this point not many issues remain to be decided in order to complete the high level definition of E-UTRAN.
Addressing the 4 questions in [1] in a timely fashion is of course very important to further progress work on E-UTRAN in LTE, but, we are convinced that other important issues need to be solved as well before good progress can be achieved.  As example, the security group (SA3), has just started the evaluation of the security aspects of the E-UTRAN proposals, and a decision on E-UTRAN architecture in RAN cannot ignore the fact that security requirements may force RAN to revert any decision we would be able to make at RAN #30.
A decision on UL Macro Diversity and/or Fast Cell Selection would help, but it may not necessarily rule out specific E-UTRAN proposals.  For example, in Figure 1, we represent the simplified "Flat" architecture proposal while in Figure 2 we represent the simplified "Non Flat" architecture proposal.  In these figures we use the following abbreviations:
MME: Mobility Management Entity (handling of idle mode procedures)

RRC: Radio Resource Control (e.g. measurement reporting, reconfigurations, etc.)

RRMS: Radio Resource Management Server (i.e. entity that owns the radio resources of the Node B)
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Figure 1: "Flat" architecture proposal
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Figure 2: "Non Flat" architecture proposal
The first observation is that the two proposals are not so different.  The "Flat" architecture is in reality not so flat, since the proponents have agreed to allocate the MME functionality to the Access Gateway / Anchor [3].  This makes the two proposals quite similar.  The only essential difference is the allocation of the RRC functionality in the Node B or in the Anchor.  If SA3 will require the RRC to be allocated in the Anchor for security considerations, then the two main alternative E-UTRAN architectures will merge into a single one, regardless of the RAN answers to the 4 questions raised by the RAN2 Chairman (in [1]).
The second observation is that, while the "Flat" architecture is perceived as less optimized for the support of UL Macro Diversity, we can show in Figure 3 and in Figure 4 that this is not necessarily the case.
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Figure 3: UL MD and FSC support in a "Flat" architecture 

with Serving Node Bs and Drift Node Bs

In Figure 3 we use the following new definitions:

S-Node B: Serving Node B with respect to a particular session; i.e. the Node B where the RRC protocol is terminated
D-Node B: Drift Node B with respect to a particular session; i.e. the Node B that is just relaying RRC messages
Figure 3 shows how it would be possible to implement UL Macro Diversity and Fast Cell Selection in a "Flat" architecture.  In this case, only the RRC functionality of the Serving Node B is activated and it is used to handle the active set and the fast switching set needed by UL MD and FCS respectively.  The Serving Node B would collect measurement reports from the UE and from the Drift Node Bs in order to adapt the active set and the fast switching set to the radio conditions experienced by the UE.
It could be argued that the architecture in Figure 3 supports UL MD and FCS less efficiently than the architecture in Figure 2, but this would not necessarily be the case if we consider the possible implementation of the "Flat" architecture as depicted in Figure 4.
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Figure 4: Equivalence of "Flat" and "Non Flat" architectures

In Figure 4 it is assumed that the Serving Node B functionality is colocated with the Anchor functionality in order to eliminate the need to have MME signalling between Anchor and Serving Node Bs.  This implies that some UEs may have radio contact only with Drift Node Bs, but these UEs would still be able to reach the Anchor in a single hop.

For all practical purposes the "Flat" architecture depicted in Figure 4 can handle UL MD and FCS as efficiently as the "Non Flat" architecture in Figure 2.
For this reason, we are not convinced that answering the 4 questions in [1] will greatly help to progress work on the E-UTRAN architecture.  We believe that this would go against the spirit of consensus building that 3GPP has always advocated, and that has been a key characteristic of this organization.  In other word, it is preferable to discuss the important issues with technical arguments rather than make  technical decision by voting, especially when signs of consensus building are apparent.
Conclusion

We believe that it is not appropriate to finalize the E-UTRAN architecture at RAN #30 since technical discussions are still ongoing, not only in RAN2, RAN3 and SA2, but also in other groups, such as SA3, whose contribution could become decisive (see [4] and [5]). 
Moreover, voting on the 4 questions in [1] would not be appropriate at this time, since the act of voting would probably hinder the current consensus building spirit  that has recently emerged and may set a wrong precedent for future decision making on LTE matters.
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