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1. Introduction

In order to reduce the complexity of RRC states and the latency in state switching, common understanding was to define E-RRC states as Detached, Idle and Active. And trying to reduce L3 message exchange and the UE power consumption, two E-MAC sub-states, which are E-MAC active and E-MAC dormant are also proposed in E-RRC active state. This contribution will discuss the UE behaviours in these protocol states.
2. Proposed protocol states

Based on the architecture for Logical, transport and physical Channels proposed in [2], the characteristics of these states are outlined below.
2.1 E-RRC states
Figure 1 shows the E-RRC states.
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Figure 1 E-RRC states
E-RRC Detached state:

· The UE has not registered to the NW. (switched off or operating on another RAT system)

· The UE identities are IMEI and IMSI.

In this state, the NW does not have the location information of the UE. When the UE is switched on, a PLMN is selected and the UE has camped on a suitable cell of this PLMN, a registration procedure should be performed. During this procedure, PRACH shall be used for transmission of the access request message. After sending out the access request message, the UE shall monitor the downlink SCCH to get the scheduling information of SPCH. And according to the NW configuration message received on SPCH, the UE will enter Active state to perform authentication, ciphering, etc. After these “registration” procedures, E-UTRAN shall indicate the UE to enter Idle state if there is no other service requested by the UE.

E-RRC Idle state:

· The UE has registered to the NW.

· In addition to the IMEI and IMSI, the UE should have been allocated a Tracking area ID which uniquely identifies the UE in a tracking area (a cell group area in E-UTRAN).

· There is an E-RRC connection between UE and E-UTRAN, but no signalling connection between UE and E-CN.

· In this state, the UE shall regularly search for a better cell. If a better cell belonging to another tracking area is selected, the UE shall perform Tracking Area UPDATE procedure. A Tracking Area UPDATE procedure also can be initiated periodically.

· In Idle state, the uplink data (E-RRC signalling or NAS signalling) shall be sent on PRACH, and after sending out the uplink data successfully, the UE shall continuously monitor the downlink SCCH to receive the downlink data over SPCH.

· In Idle state, the UE shall discontinuously monitor the SCCH to see if any Paging over the SPCH has been addressed to the UE.

E-RRC Active state:

· The UE has registered to the NW.

· In addition to the IMEI, IMSI and Tracking area ID, the UE should have been allocated a Cell_ID which uniquely identifies the UE in an E-CELL.

· There are an E-RRC connection between UE and E-UTRAN, and a signalling connection between UE and E-CN.

· The UE performs network-controlled handover and doesn’t perform autonomous cell reselection.

· In this state, uplink and downlink user data can be transferred between the UE and the NW.
2.2 E-MAC states
In order to reduce L3 message exchange and the UE power consumption, two E-MAC sub-states are also proposed in E-RRC active state. Figure 2 shows the E-MAC states.
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Figure 2 E-MAC states
E-MAC Active:

· The UE monitors the SCCH continuously to get the scheduling information for uplink and downlink transmission on SPCH or 

· The UE receives and sends data directly on SPCH without monitoring the SCCH (periodic-interval with fixed-size traffic).

E-MAC Dormant:

· The UE monitors the SCCH discontinuously to get the scheduling information for downlink transmission on SPCH.

State transitions between E-MAC Active and E-MAC Dormant are via E-MAC signalling. E-RRC signalling is not required for this transition. When the uplink traffic volume is equal to zero, and the downlink traffic volume is smaller than a threshold, the E-UTRAN can control the UE entering E-MAC Dormant state by E-MAC signalling. In E-MAC Dormant state, the UE will request uplink shared resources using UCPCH or SICH if there are uplink data to transmit. After sending out the request, the UE should enter E-MAC Active state and monitor the SCCH continuously. Whenever the E-UTRAN detects that the downlink traffic volume is larger than a threshold, it should control the UE to enter E-MAC Active state by E-MAC signalling.

3. Conclusions

In this contribution, we discuss the UE behaviours in E-RRC states and E-MAC states. The motivation is to reduce the complexity of RRC states and the latency in state switching.
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