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1
Introduction

Up to the present there has been no discussion in RAN2 of the signalling mechanism by which a UE transitions from RRC_Connected (LTE_Active) to RRC_Idle (LTE_Idle). 

It is proposed here that, except in the case of a UE losing connection with its serving cell, when it should autonomously transition to RRC_Idle (LTE_Idle), the transition should be by network control via RRC signalling. The trigger for the RRC command would be a decision made by RRC in eNB, or a request by NAS (MMI).

2
Discussion

Because there is a one-to-one relationship between the RRC states RRC_Idle and RRC_Connected and the NAS states LTE_Idle and LTE_Active the change of RRC state and NAS state can also be expected to be linked. This raises a question regarding how the transition between the RRC_Connected/ LTE_Active states and the RRC_Idle/ LTE_Idle states should be implemented and how the event should be triggered.

The following cases are proposed as situations where a state transition could be triggered:

1. The UE has been engaged in data transfer and radio bearers have not been released but there has been no transfer of user traffic or NAS signalling for a period of time.

2. The UE has solely been occupied in NAS signalling e.g. to perform a tracking area update and that activity is now complete.

3. All of a UE's user plane connections are released, except for the default. 

4. The UE has lost contact with its serving cell and on recovering needs to establish contact via a different cell.

Case 1:

For this case it is proposed that it should be the RRC's responsibility to switch the UE from RRC_Connected to RRC_Idle via an RRC signalling procedure. Implicitly the UE would transition from LTE_Active to LTE_Idle. eNB would inform MME that the change of state had occurred and transfer context information to it. The procedure is illustrated below:
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Figure 1. Proposed RRC Signalling Release Procedure

The basis for this proposal is that RRC has visibility of UE data and signalling transfers and uplink buffer status. It may also wish to adjust the time delay before an inactive UE is released dependent upon the loading of the cell and traffic patterns. There is also the possibility that RRC would wish to retain a UE in RRC_Connected state for MBMS reasons.

It is possible to identify alternative approaches whereby MME/UPE detects the inactivity and either 

(a) Informs eNB that the RRC connection should be released and a procedure similar to the above is then applied, 

(b) 
Signals at NAS level to the UE indicating a transition of the NAS state with the UE then requesting RRC connection release from the eNB,

(c)
Signals at NAS level to the UE indicating a transition of the NAS state and requests eNB to implement release of the RRC connection.

It is proposed, however, that the trigger should come from within the eNB and that the procedure illustrated in Figure 1 should be adopted.

Case 2.

In principle the MME could detect that the UE can be released to idle states following completion of a NAS signalling procedure. It could then instruct RRC to release the connection in the manner described for case 1. This is the solution proposed here should an MME trigger for state change be required. 

An alternative solution would be for eNB to detect the requirement for a state change based on inactivity detection as in case 1 although some delay in making the transition will result.
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Figure 2: Proposed RRC Signalling Release Procedure Following MME Triggering

Case 3.

If there are no longer any user bearers established, then either RRC or MME could trigger the transition to idle states using the procedures proposed for cases 1 and 2.

Case 4.

It has been agreed as a working assumption that a UE that loses its connection with its serving cell whilst in RRC_Connected state has to re-establish communications via LTE_Idle state. It is assumed that the UE therefore autonomously reverts to the RRC_Idle/ LTE_Idle states when it detects loss of contact with its current cell. 

The serving eNB will presumably remove the UE context when a timer expires or when it receives notification from the MME.

3
Conclusions

Based on the discussion above it is proposed that:

1. RRC in eNB is responsible for signalling a command for the UE to change to RRC_Idle and by implication NAS LTE_Idle state. The trigger could be inactivity. Absence of user bearers [ffs]. The signalling procedure could be as shown in Figure 1.

2. NAS can [ffs] trigger the change of state, in which case the procedure described in Figure 2 could be used. The trigger could be completion of particular NAS signalling procedures.

3. In the case of a UE loss of serving cell the UE would automatically transition to idle state.
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