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1
Introduction

In LTE work, one target is to further develop the connectivity procedures of UTRAN to optimally support packet-switched traffic. End-user performance can be greatly improved through modifications to the C-plane signalling connection (always-on type of RRC connectivity) and radio bearers (possibility to set service up locally, if requested QoS does not necessitate admission control).

In UTRAN radio bearers are used to set up a connection between the RNC and the UE.  Radio bearer configuration always requires end-to-end signalling between the UE and the NW to negotiate the transport quality and bearer parameters. Actually bearer structure is hierarchical between several network entities since UMTS bearer, radio access bearer and transport bearers (i.e. Iu bearer) are needed in addition to radio bearers to carry a flow over the RAN. It is necessary to evolve the radio bearers for E-UTRAN, because the latency requirements for E-UTRAN are much tighter. 

This document discusses changes for the procedures managing both C- and U-plane connectivity.  

2
Discussion

2.1
Radio Bearer Evolution 

For optimal support of packet-switched traffic there is a need for simpler and more light-weight solutions than the present UTRAN radio bearers. There is an opportunity to simplify the current hierarchical bearer structure to result in more streamlined connectivity procedures. Furthermore, there is a need to reduce signalling and first-packet delays. The amount of signalling required to enable data transmission needs to be minimized. This can be done by allowing default and pre-configurations to be defined e.g. during the subscription phase (e.g. SIM-based pre-configuration) or during the initial access. 

The present UTRAN radio bearers could likely be modified to fulfil these needs. Nevertheless, we propose to introduce new terminology, (at least for the scope of the Technical Report), to emphasize deviation from the earlier hierarchical bearer structure and also to clearly highlight that there are essential (and beneficial) changes. We propose the term radio link service profile (RLSP) to be used for the configuration, which determines how the packets are handled at the radio link layer and what are their required parameters.
2.3
Evolution of RRC Connection

The radio bearer evolution for E-UTRAN has also impact on RRC signaling connection as currently the RRC connection is closely tied to the UTRAN radio bearers.  UTRAN RRC connection has a signalling radio bearer that is explicitly established during RRC connection setup procedure. This allows the explicit negotiation of the QoS parameters used for the RRC connection and provides easy maintainability for the RRC connection during handovers. 

On the other hand, the bearer-based RRC connection is not the optimum signalling solution for packet-optimized system and it is desirable to evolve also the RRC signalling connectivity for E-UTRAN in a manner similar to the u-plane radio bearer evolution discussed in Section 2.1. In fact, the radio link service profile is applicable also for RRC connectivity. Next paragraph shows how it can be used during the initial access.

During the initial access, the UE needs to obtain link layer and IP layer connectivity to the network, be authenticated and obtain service configuration. To this aim the UE needs to perform functions as illustrated in Figure 1. 
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Figure 1: Simplified Initial Access Procedures.

After performing a kind of available radio access detection and radio access selection (steps 1 and 2) the UE reads the complete system information and performs a cell association procedure to obtain link layer connectivity to a specific BS. The related RRC messages are delivered with a radio link service profile defined for initial RRC signalling. Thus there is no need for setup of an explicit signalling bearer. As a result of this procedure, the UE RRC state is switched to active. 

During the initial access, other procedures including higher layer signalling such as subscriber authentication, IP configuration and service level configuration need to take place. This signalling can use either RRC direct-transfer type of delivery or it may be IP-based control messages. In either case, a suitable radio link service profile is used for message delivery. 

After subscriber authentication, IP configuration and service configuration has been completed, there are radio link service profiles to be used for packet delivery.  

This approach has the benefit over the UTRAN RRC connection approach that there is no need to perform parameter negotiation to establish connectivity. Due to the anticipated use of shared channels e.g. the peak data rates for RRC signalling for both uplink and downlink are entirely and instantaneously under NW control through scheduling and need not be negotiated on bearer level over the air interface.
3
Conclusions

End-user experienced delay performance can be greatly improved through modifications to the C-plane signalling connection (always-on type of RRC connectivity) and radio bearers. Thus both UTRAN radio bearer and UTRAN RRC connection evolution for E-UTRAN should be considered during LTE work. It is proposed that this is captured in the new TR on radio protocol aspects in LTE. 

It is further proposed to introduce new terminology in the TR to emphasize deviation from the earlier hierarchial bearer structure and also to clearly highlight the essential changes. We propose the term radio link service profile (RLSP) to be used for the configuration, which determines how the packets are handled at the radio link layer and what are their required attributes.
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