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1
Introduction

Regarding the termination points of LTE radio access –related control plane functions, a decision based on security viewpoints alone may lead to severely compromised performance. This document aims to highlight some radio performance related issues connected to the termination of C-plane functions currently hosted by the RRC protocol.

2 Termination of LTE Access C-Plane Functions
UTRAN LTE has extremely high capacity requirements [3]. It is targeting to be a system capable of operating with a frequency re-use of 1. Delay in the processing of radio interface measurements, delay in handover signalling and delay in radio resource allocations will all result in loss of system capacity. By placing all the radio-interface protocol stacks, under control of RRC functionality, in the eNodeB, these delays can be minimized in a natural manner. 
Indeed when configuration parameters of the protocol layers controlled by RRC need to modified, e.g. HARQ, MAC, outer ARQ or measurement configuration and reporting, a functional split where RRC is located in eNodeB removes the Iub delay from RRC messages but also the eNodeB reconfiguration delay present in today's UTRAN. When considering the high capacity requirement, the interface delay between the eNodeB and the higher network node start to play a role if another kind of functional split is applied.
It can be argued that the interface delay to the higher network node (denoted as access gateway, aGW) can be made negligible, but the increase in high-priority traffic needing very short delay can hardly be managed without an increase to the cost of the system, which is also one of the design parameters. Therefore it can be claimed that locating support for delay-critical radio interface functions as close to the radio interface as possible will optimize the overall radio system performance and cost of eNodeB interfaces.
There are also constraints in the location of the parts of RRC providing the signalling support for RRM. Looking at Figure 1, which represents the architecture agreements from the RAN2 and RAN3 joint session in connection with mtg#50, the „flex“ interface between eNodeB and aGW control plane brings forth some considerations. 
As the aGW is to be selected at the time of attachment, multiple aGW:s from the pool of available aGW:s can be serving UE:s in the same eNodeB. If the aGW:s would have control over eNodeB resources, this control would be distributed over all the aGW:s serving UE:s over the pool of aGW:s, creating a rather impossible situation. On the other hand, if the eNodeB resources are controlled in eNodeB, but RRC would be terminated in aGW the admission control decision and connection setup procedure would require signalling between aGW and eNodeB before actual signalling towards UE can be initiated in aGW. Therefore, clearly those parts of RRC, which provide the radio interface signalling support for RRM, must be terminated lower than aGW in the network, in practice in the eNodeB.
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Figure 1: Agreements on LTE Architecture from RAN2+RAN3 #49 (incorporated in [1])

3
Conclusions

Based on the viewpoints presented in this document, it is proposed to be captured in relevant Technical Reports (e.g. [1]) that the network termination point of the RRC protocol in LTE would be eNodeB. RRC functionality should not be split between different NW nodes.

It is important to note that the control of header compression and user plane security functions do not necessarily require RRC control, even if corresponding control functionality has been included in the 3G RRC protocol. In the case that header compression and user plane security functions were decided to be terminated in a higher centralized network node (aGW), their configuration support should be removed from RRC and added to non-access stratum protocols.
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