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Introduction
In SA2#50 meeting, TD S2-060316 was discussed as a proposed revision of TD S2-060129, which introduced an MME initiated state transition from LTE_ACTIVE to LTE_IDLE. This was considered to be a borderline case and the last meeting agreed it should be invited to the joint LTE/SAE meeting for further discussion.
This document raises the comments in TD S2-060316 to discuss state transition between LTE_ACTIVE and LTE_IDLE. Also, this document has a text proposal of network initiated state transition from LTE_ACTIVE to LTE_IDLE and UE initiated state transition from LTE_ACTIVE to LTE_IDLE.
Discussion

In TR25.813 Clause 5.4.1, the LTE RRC protocol state is described as Figure 1. This figure clarifies the different mobility and activity for different MM states, which help us to define the transition between LTE_ACTIVE and LTE_IDLE.
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                                       Figure 1
According Figure1, we summarize some triggers for LTE MM state transition between LTE_IDLE and LTE_ACTIVE as figure 2 and figure 3. Figure 2 shows the transition between LTE_IDLE and LTE_ACTIVE in UE, while Figure3 shows the transition between LTE_IDLE and LTE_ACTIVE.
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              Figure 2 Transition between LTE_IDLE and LTE_ACTIVE in UE
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             Figure 3 Transition between LTE_IDLE and LTE_ACTIVE in MME
Transition from LTE_IDLE to LTE_ACTIVE 

1) After UE receives Paging request, if UE decides to send paging response to the network, UE sets itself MM state from LTE_IDLE to LTE_ACTIVE. If MME receives paging response from UE, MME changes LTE_IDLE to LTE_ACTIVE.
2) If UE decides to send Uplink data to network, UE sets itself MM state from LTE_IDLE to LTE_ACTIVE. If MME receives a cell update message from UE for sending UL data, MME changes LTE_IDLE to LTE_ACTIVE. 
3） If UE decides to send tracking area update to the network, UE sets itself to LTE_ACTIVE. When MME receives tracking area update from UE, if MME decides to send tracking area registration confirmation to UE, MME changes LTE_IDLE to LTE_ACTIVE.
Transition from LTE_ ACTIVE to LTE_IDLE 
1） If neither uplink nor downlink data are transferred between UE and network in a period of time. Transition from LTE_ ACTIVE to LTE_IDLE in both UE and MME/UPE occurred.
2） Management reason to force UE transition from LTE_ACTIVE to LTE_IDLE, the reason could be the resource management, charging problem, power saving consideration, etc. The network may forbid UE to transition from LTE_IDLE to LTE_ACTIVE for some reasons in a period of time (e.g. resource management, charging problem) .
3） After UE sends tracking are registration to the MME, UE will set itself to LTE_IDLE. After the MME sends tracking area registration confirm message to UE, the MME changes LTE_ ACTIVE to LTE_IDLE.
4） If service is ended by UE or MME, Transition from LTE_ ACTIVE to LTE_IDLE in both UE and MME/UPE occurred.
5） If downlink or uplink radio link failure occurred, The MME may change the UE MM state from LTE_ACTIVE to LTE_IDLE.
There are some procedures (e.g. tracking area update or paging etc.) with MM state transition, but still other cases to trigger the MM state transition hasn’t been considered in TR. This paper introduces the transition from LTE_ACTIVE to LTE_IDLE, which may be caused by UE’s inactivity time or management aspects decision (e.g. caused by MME decision for resource management, charging problem, power saving consideration, UE application layer request, etc). This paper believes it is reasonable for MME to decide the MM state transition for the above mentioned reasons. The trigger of the transition may be UPE, UE or MME, which does not precluded that other entity (e.g. E-NodeB) may also trigger the transition. 
Text Proposal to TR23.882
The following changes are proposed to the text in section 7.7:
---------------------------------------------Start of Changes---------------------------------------------------
7.7.x State transition from LTE_ACTIVE to LTE_IDLE
7.7.x.1 Network initiated state transition from LTE_ACTIVE to LTE_IDLE

The information flow below depicts network initiated transition from LTE_ACTIVE state to LTE_IDLE state. This transition initiates the LTE_IDLE state mobility management.
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                      Figure 7.7-x Network initiated state transition from LTE_ACTIVE to LTE_IDLE

In the figure above, and information flow below, MME and UPE are shown as separate elements. This does not preclude having a combined MME/UPE. In case of a combined MME/UPE, an interface is not required between the two entities, and the messages 1, 3, 8 and 9 can be omitted. 

1)   When UE is in LTE_ACTIVE state, UPE may send release request to MME to change LTE_ACTIVE to LTE_IDLE, which may include the reason of transition (e.g. inactivity time, or charging problem, etc) 
2)   MME decides if it is necessary or allowed to move UE to LTE_IDLE state, the decision criteria may include MME receiving release request from UPE or network resource consideration, or other management function like decision, etc. MME may forbid UE to transition from LTE_ACTIVE to LTE_IDLE for a period of time (e.g. caused by resource management, charging problem) .
3)   If MME decides to move UE to LTE_IDLE state, MME may inform UPE about this transition. This allows UPE to start buffering DL data, so that any arriving DL data will not be lost during release procedure or a period of time.
4)   If MME allow move UE to LTE_IDLE state, MME E-UTRAN to move the UE to LTE_IDLE state by sending release command.
5)   E-UTRAN sends cell association release command to UE ordering UE to change to LTE_IDLE state.

6) 
UE confirms the change to LTE_IDLE state by sending cell association release complete message to E-UTRAN. After that, UE set itself to LTE_IDLE.
7) 
E-UTRAN sends release complete message to MME. After sending of this message, radio resources should be released between UE and EUTRAN. 

Notes: If the user plane resources between E-UTRAN and UPE should be released is FFS. 
Notes: If the UE context should be removed from E-UTRAN is FFS.
8) 
MME informs UPE that association release procedure has been successfully completed, and UE is in LTE_ILDE state.

9)    UPE confirms the change to LTE_IDLE state.
7.7.x.2 UE Initiated state transition from LTE_ACTIVE to LTE_IDLE

The information flow below depicts UE initiated transition from LTE_ACTIVE state to LTE_IDLE state. This transition initiates the LTE_IDLE state mobility management.
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Figure 7.7-x UE initiated state transition from LTE_ACTIVE to LTE_IDLE

In the figure above, and information flow below, MME and UPE are shown as separate elements. This does not preclude having a combined MME/UPE. In case of a combined MME/UPE, an interface is not required between the two entities, and the messages 1, 3, 8 and 9 can be omitted. 

1) When UE is in LTE_ACTIVE state, UE may send release request to the serving MME for transition from LTE_ACTIVE to LTE_IDLE. The reason could be inactivity time or UE application layer decision. 
2) MME decides if it is allowed to move UE to LTE_IDLE state 
3) If MME decides to move UE to LTE_IDLE state, MME may inform UPE about this transition. This allows UPE to start buffering DL data, so that any arriving DL data will not be lost during release procedure or a period of time.
4)   If MME allow move UE to LTE_IDLE state, MME E-UTRAN to move the UE to LTE_IDLE state by sending release command.
5)   E-UTRAN sends cell association release command to UE ordering UE to change to LTE_IDLE state.

6) 
UE confirms the change to LTE_IDLE state by sending cell association release complete message to E-UTRAN. After that, UE set itself to LTE_IDLE.

7) 
E-UTRAN sends release complete message to MME. After sending of this message, radio resources should be released between UE and EUTRAN.

Notes: If the user plane resources between E-UTRAN and UPE should be released is FFS. 
Notes: If the UE context should be removed from E-UTRAN is FFS.
8) 
MME informs UPE that association release procedure has been successfully completed, and UE is in LTE_ILDE state.

9)    UPE confirms the change to LTE_IDLE state.
--------------------------------------------End of Changes----------------------------------------------------
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