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1
Introduction

The LTE protocol and the related states are important issues for long term evolution of RAN2. Although a brief dicission have been made that the protocol states should be defined as LTE-DETACHED and LTE-IDLE and LTE-RRC-ACTIVE at the 3GPP TSG-RAN WG2 Meeting 40th, there is still something to discuss about this issue. In this context, the contribution discusses several issues regarding protocol and its states corresponding with the network architecture.
· Location of different protocol entity 
· State transitions to support

2
Location of protocol entity

Upon the issue of protocol entity location we propose that the procedure of LTE-IDLE state transition is under the control of the node above the eNodeB according to UE contexts it kept. And the procedure of LTE-RRC-ACTIVE state is controlled by the eNodeB according to RRC contexts it kept. Then the whole protocol entity location structure is descripted as figure 1. So those essentials shall be suggested thereinafter to support this protocol entity location.
1. LTE-IDLE 
· During the LTE-IDLE period, there shall be no RRC connection between the UE and the the eNodeB.
· The UE context shall be kept and maintained in the node above the eNodeB
· UE mobility in LTE-IDLE shall be controlled by the node above the eNodeB
2. LTE-RRC-ACTIVE

· During the LTE-RRC-ACTIVE period, there shall be an RRC connection exist
· The RRC connection is terminated in the eNodeB

· The eNodeB bears responsibility for the RRC context maintenance
3. LTE-DETACHED
· No RRC context and no UE context neither
· The network nodes are unaware of this UE at all 
4. RRC context 
· UE Cell ID for cell level UE identifier
· Radio Bear information for Qos

· eNodeB in charge of maintenance RRC context

5. UE context 
· UE security contest

· UE capability contest

· UE dynamic IP addr

· UE temporary ID TA lever
· Node above eNodeB in charge of maintenance UE context

Note: We consider the UE context and RRC context should include the items above but not limit to these items. And the Radio Bear and the relative Conception is FFS.
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Figure 1 Protocol entity distribution
3
State transitions to support
One of the eminent issues in realizing this protocol structure is to determine the state transition behaviours those are to be supported in the specification. So our proposal of the transitions between different LTE states should be divided into 6 stages including any transition direction between the 3 LTE states.
In the initial stage of LTE-DETACHED, the UE just has powered on and it begins to transit to LTE-IDLE state when up-layer services such as a phonecall or data transfer is not required. After a short RRC connected LTE-RRC-ACTIVE for registration the state transits to LTE-IDLE. The f ollowing process will be finished during this initial stage:
· Temporary ID assignment TA level
· UE security context establishment

· UE capability context establishment

· Dynamic IP address assignment
After it enters the LTE-IDLE state, the UE begin ‘Autonomous Cell Reselection’ and ‘Paging Channel Monitoring’ for unconnected mobility and paging.
In the stage of LTE-IDLE if UEs launch an up-layer service or detect a paging message they will send RRC connection require message to setup RRC connection and enter the LTE-RRC-ACTIVE. Then UEs transit to LTE-RRC-ACTIVE state. The following process will be finished during the LTE-RRC-ACTIVE stage:

· Assign cell level UE identifier 

· Positioning with accuracy cell 
· UE measurement reports  

· Network controlled handover

· UE maintainimg timing & power control for uplink transmission 

Finished up-layer services, the RRC connection will be released for re-entering the LTE-IDLE state.
During the stages of LTE-IDLE and LTE-RRC-ACTIVE, If UE is power off or it enters an unknown PLMN NW, it will transit to the LTE-DETACHED state immediately.
3.1 LTE-DETACHED(LTE-IDLE
After power on, the UE has not registered to the E-UTRAN network. The only assigned UE identity is the IMSI. This state is proposed to be LTE-DETACHED state. Then RRC connection is requried to start direct transfer of registration information and the E-UTRAN network assigns the UE with a short period of temporary RRC connection (temporary active state). 
During the registration, the E- UTRAN will get tracking area information and assign the UE with temporaryID so as to identify the UE in a TA level. And then UE starts the negotiation with the CN for UE security, UE capability and dynamic IP address. After registration the network will release the RRC connection of that UE. Thus, it transits to LTE-IDLE state. 

Whenever the UE transit to LTE- IDLE state it should start the Autonomous Cell Reselection and the Paging Channel Monitoring. Figure 2 reproduces the transition diagram of the whole states transition steps between LTE-DETACHED and LTE-IDLE.
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Figure 2 State to idle from detached UE power on
Note: The radio resource is assigned after the RRC CONNECTION COMMPLETE but the process is omitted in the figure 2.

3.2 LTE-IDLE(LTE-RRC-ACTIVE

The LTE-IDLE UE will start state transition to LTE-RRC-ACTIVE for two reasons. One is that the user has launched an up-layer service e.g. Calling service. The other reason is that a paging message is detected from the network. The figure 3 reproduces transition diagram for a calling service and the figure 4 reproduces the passively transition for paging message detected.
· Calling service for a UE

[image: image3]
Figure 3 State idle to active calling service launched
· PAGING response
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Figure 4 State to RRC active from idle UE response a paging
Note: The radio resource is assigned after the RRC CONNECTION COMMPLETE but the process is omitted in the figure 3 and figure 4.
3.3 LTE- DETACHED (LTE-RRC-ACTIVE
This transition is defined for a special service which allows the UE to send the up-layer service request as soon as possible. After power on, the user may start the up-layer service before (or simultaneously) the registration finish then UE will enter the LTE-RRC-ACTIVE state after registration without LTE-IDLE. But even if the NW get the request messages before the registration process the NW should still wait for the end of the registration. Only after that the NW can assign the UE with resource .The figure 5 reproduces this transition diagram. 
In case of ‘Emergency Calling’, both of the NW and the UE shall not wait for the registration but serve the UE as soon as possible i.e. transit to LTE-RRC-ACTIVE, immediately. This can also reproduced by the figure 5.
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Figure 5 State to RRC active from detached for up-layer service
Note: The radio resource is assigned after the RRC CONNECTION COMMPLETE but the process is omitted in the figure.
3.4 LTE-RRC-ACTIVE ( LTE-IDLE
In case of termination up-layer data service, the RRC connection will be released and UE transits from LTE-RRC-ACTIVE to LTE-IDLE. Then it restarts idle mobility management without RRC connection. The figure 6 reproduces this transition diagram.


[image: image6]
Figure 6 State to idle from RRC active
3.5 LTE-IDLE ( LTE-DETACHED

The UE will enter LTE_LTE-DETACHED state directly whenever it moves to a new unknown PLMN or the UE is shut down.

3.6 LTE-RRC-ACTIVE ( LTE-DETACHED
The UE will enter LTE_LTE-DETACHED state directly whenever it moves to a new unknown PLMN or the UE is shut down.
4
Conclusions

We propose new protocol states defined as LTE-DETACHED, LTE-IDLE and LTE-RRC-ACTIVE .We also propose to agree points of states transition and the definitions of UE context and RRC context. 
It is proposed to include our definition of ‘LTE-DETACHED to LTE-IDLE’ and ‘LTE- DETACHED to LTE-RRC-ACTIVE’ states transition in RAN WG2 TR 25.813, in section 5.1.2,” Control plane”.
And it is also propose to include the transition diagram of figure2-6 in RAN WG2 TR 25.813, in section 5.1.2,” Control plane”.
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