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1 Introduction

During RAN3 #49, various Architectures for the C-Plane of UTRAN LTE have been discussed and the status has been captured in R2-052931 [1]. As described in this tdoc, one of the major open issues in the LTE work is the location of RRM related functions.

This contribution explains the Nokia view on RRM functional distribution.

2 Background

The following figure is extracted from [1] and shows the agreed view on the architecture. 
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Figure 1: Current Status of Discussions on Architecture


3 Discussions on Distribution of RRM functions

One of the most important drivers of LTE architecture has been “Performance Improvement” in terms of supporting high data rates, low latency and packet-optimised radio access technology. Without the significant performance improvement and cost reduction, it’s difficult to justify defining a new architecture. Especially in LTE, since the radio interface capacity will be significantly higher than the one in 3G and users’ expectations of service will be higher, it is mandatory to distribute RAN functionalities to support high user traffic volumes as efficiently as possible. Additionally, to reduce the development and R&D costs, a function should not be duplicated in more than one network node.

As shown in Figure 1, eNB-RRM for intra-cell and RRC Lower Part are located in eNodeB. This aligns with the idea to allocate radio interface related control functions as close as possible to the radio interface to reduce various delays that are inherently there, if there is a need for exchanging control signalling messages between the network elements. Thus RRC Lower Part in figure 1 should include UE measurement reports and the entities utilising UE measurement reports should be located in eNodeB. With this arrangement, a decision for HO or admission control can utilise the measurement information and react quickly. Especially it is obvious that intra eNodeB Handover will be much faster, if eNodeB does not need to send measurements to other network node and wait for the decision.

Once it is agreeable to have RRC measurements termination and intra eNodeB HO control/Admission Control in eNodeB, the rest of the RRM functionality can be considered accordingly. Since intra eNodeB HO and inter eNodeB HO functions will be based on the same logic and same measurements, it is reasonable to locate inter eNodeB as well as intra eNodeB HO functionality in the same node, i.e. eNodeB. 

To discuss RRM issue more specifically, we consider the RRM functions listed in R3-051404 [2] one by one. The agreed RRM functions are as follows.

a)
Radio Bearer Control

b)
Radio Admission Control

c)
Connection Mobility Control

             - measurements (UE,NB)

- measurements configuration

- measurement reporting

              - HO decision, HO execution

d)
Dynamic Resource Allocation (scheduling)-> eNodeB

e)
Inter-cell RRM (interference management)

- interference management

   

- dependent on RAN1 findings

- cell load management

f)
Radio Configuration (Log O&M)

As explained above, to improve the delay factor related to a), b), c), d) and e), these functionalities should be located in the eNodeB, except for the inter-cell inter-eNodeB interference and cell load management. For the inter-cell inter-eNodeB interference and cell load management, further study is required for instance on what type of information is needed and how frequently is it to be dealt with. Depending on the required update of inter-cell interference and load management, it can be decided if inter-cell inter eNodeB interference management is part of RRM or potentially part of the radio configuration O&M listed under f) 

In general, it is our view that it is difficult to gain from centralized inter-cell RRM in a packet optimised network with fast dynamic resource allocation, as any centralized RRM control and signalling delays to the eNodeB will result in a performance degradation.    
For f), considering the initial cell configuration, an O&M function in the network is obviously needed. Whether or not it should be aimed at specifying an open interface between a centralised O&M node and eNodeBs would be worth consideration. Any such centralised O&M node, if introduced, should not intervene major call flows (i.e, HO procedures, call control, etc) to reduce the delay in any time critical procedures. 

4 Proposal

It is proposed to agree to locate the Radio Bearer Control, Radio Admission Control, connection Mobility Control, Dynamic Resource Allocation in the eNode B in LTE architecture. It is also proposed to have inter-cell RRM interference and load management located in eNodeB, but being configured (or slowly updated) by O&M. Consequently the RRM server as a centralised element that has been marked as FFS in the agreed LTE architecture is not needed as in Figure 2. (Note: In Figure 2, RRC Upper Part and RRC Lower Part are merged into RRC in eNodeB based on the arguments in [3].) Thus it is also proposed to include the Figure 2 in the appropriate place in the RAN 3 TR R3.018. 
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Figure 2: C-Plane Architecture with distributed RRM
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