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Introduction

One of the main goals of LTE is to simplify the mobility related behavior of the UE. In Rel-6 mobility is tracked both in the core network and in the RAN. In addition, Rel-6 supports both dedicated and common/shared channels. The latter requires, further fragmentation of UE behavior into different states depending on whether the UE has been allocated dedicated resources or not. In LTE, the aim is to support shared radio resources only. Furthermore, there is significant interest in re-evaluating the functional split of the network entities and reallocating functionality between the core network and the radio network to facilitate low latency system operation while ensuring low power consumption in the UE. This therefore offers an opportunity to rationalize the definition of the protocol states enabling simplified and optimized UE operation.
Proposal

It is proposed that the UE following system/PLMN/cell selection always enters a connected state. In this state the UE has a radio context and mobility is tracked by the RAN. Tracking areas are thus areas under the control of the RAN. In this sense, compared to Rel-6, the UE is always in a “RRC connected” state. 

In the idle state, UE functions are therefore minimized to reading of broadcast information, system selection, PLMN selection and initial cell selection. The idle state in LTE is, therefore, proposed to be merely a transitory state, entered on power-on and from where the UE transitions immediately into a connected state managed by the EUTRAN. Failure of the UE to enter such a connected state would be indicated to the user as “no service” similar to the case today. It shall not be possible to page the UE in this idle state – there is no context of the UE in either the core network or the radio network.

What essentially distinguishes the different UE states are the resources allocated to the UE, the transition behavior and the different functions that the UE performs while in that state. 

In keeping with the migration of radio resource allocation functionality to the edge node via the HSPA features in Rel-5/6, it is proposed that the MAC layer in the edge Node be in complete control of the radio resource allocation. 

With the above in mind, it is proposed that the UE states are defined as MAC protocol layer states. 
RRC (RCC) Connected Mode

The UE enters connected state on power-on following initial cell search and PLMN selection. The UE can be identified by a (temporary) radio specific identity. In addition, the UE should have completed all security procedures; the UE therefore has a security context (keys, algorithm) in the EUTRAN and therefore ready to exchange data. 
MAC states

It is proposed that the MAC support two primary states:

· Active State

· Paging (Dormant) State

In the active state the UE has shared resources that are available to it for the purpose of data transfer. The UE performs measurements on neighbor cells and the network is in control of mobility. The location of the UE is known on a cell level.

In the Paging state, the UE does not have any resources assigned to it. The UE utilizes the RACH to communicate the need for resource allocation; the network uses a paging channel to communicate with the UE. The UE performs measurements on neighbor cells and makes autonomous decisions on (camping) cell re-selection. The network controls the cell reselection process through system parameters.

It is expected that the UE can transition either into the Active state or into the paging state on entry into connected mode depending on UE actions and service requests.

Conclusion

The UE states are proposed to be defined in terms of MAC states only. This follows from the proposal to specify that the UE shall enter a connected state, managed by the EUTRAN, on power on. Two MAC states have been proposed – active and paging. Further definition of the two MAC sub-states is FFS.
