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1
Introduction

This contribution proposes a set of radio protocol states for E-UTRAN. The motivation is to achieve better packet-switched functionality compared to earlier UMTS releases, with reduced complexity of states and reduced latency in state switching.  The goals of E-UTRA protocol state definitions are highlighted in the following bullets.

· Reduced Number of Radio Protocol States

· Reduced latency in state transitions between the protocol states. 

· Power-efficient idle mode operation (DRX)
· Protocol states shall make power-saving mechanisms applicable to UEs in active state by means of pre-assigned and dynamic patterns of transmission and reception. 

· No paging messages need to be sent for a UE in the active state utilizing power-saving to start transmitting or receiving data.

The necessary states of RRC include an active state and an idle state. The dormant and transmitting / receiving states are described within the active RRC state as MAC-states, because:

· No major difference to RRC procedures is foreseen based on the two states

· For power-saving purposes even short intervals should enable “dormant” behaviour. This would lead to very frequent RRC state-switching

· In case of shared channels, precise definition of active and dormant on the RRC level is not straightforward

2
E-UTRA protocol states

Figure 1. shows that after the power-up and initial cell search, the UE may enter the radio resource control protocols of UTRAN, GERAN or E-UTRAN depending on, which RAN the preferred cell belongs to. If the preferred cell is an E-UTRAN cell, the UE would enter the active state by creating association to the cell. Such a cell association would at minimum include a unique radio link identity granted to the UE in the scope of radio link identities in that cell, and NAS procedures for authentication of the terminal and network and allocation of IP-addresses. Transition from active state to idle state is triggered by the NW and it causes release of cell level association to E-UTRAN. Transition from idle state to active state takes place either through a paging procedure (DL) or cell association procedure (UL), and at minimum it includes creation of cell level association to E-UTRAN.
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Figure 1: E-UTRA RRC States and transitions

 Figure 2. shows a proposed state diagram, where RRC active state includes two MAC states. In any of these MAC states, the cell level association to E-UTRAN is maintained, but the level of required activity is defined based on the actual need of packet transmission and/or reception during sub-frames.
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Figure 2: MAC states within the E-UTRA RRC active state

Transmission and Reception patterns in active mode TX/RX are defined in order to reduce power consumption of UEs. Because there is no data and no MAC control signal for idle UEs, only the active state TX/RX has an effect on the behavior of MAC layer. Active state TX/RX handles activity and inactivity periods of a UE depending on the packet flow.
3
Conclusions

The protocol state description in chapter 2 of this document is proposed to be added into TR 25.8xx, Radio Interface Protocol Aspects. 
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