3GPP TSG RAN WG2 meeting #59
R2-073289
20 - 24 August 2007, Athens, Greece
Source:
China Mobile

Title:

Proposal for independent eMBMS and LTE state machines
Agenda Items:
4.7
Document for:
Discussion and Decision
1 Introduction and background
During recent RAN2 meetings, UE states during eMBMS services were briefly discussed. In particular in [1], it was decided that MBMS RRC Connected state should be removed. While we also propose that specific state for MBMS RRC Connected is not required, we do foresee further cases where transitions from RRC idle to RRC active could be required during MBMS reception.

In this contribution, we would propose to separate the state machines for LTE RRC and eMBMS. The advantages of separate state machines are briefly described below:

· Reduce basic requirements for LTE states

If we separate the state machines, we are able to reduce the requirements of LTE RRC states; this is particularly useful when the network operator is not deploying eMBMS. In this case, UE need not support the specific eMBMS states.
· Define clear state description and requirements

We can better address the different states and respective requirements (such as measurements, power).  We would need to address the interactions required, especially operating in shared/mixed carrier environment where LTE RRC and eMBMS states are strongly related.
· Able to reuse eMBMS standards
If we are able to separate eMBMS from LTE unicast, we could potentially have more flexibility and could place eMBMS on other standards.
In this contribution, we aim to clarify the interactions between the two separate state machines and highlight some relations between them. 
2 LTE RRC and eMBMS state machines
The different LTE RRC states are described. They are summarised below:

1. RRC_Detached

· Location of UE is unknown

2. RRC_Idle

· Fast transition to RRC_Active should be supported (<100ms)

· UE reselects cell and requests traffic area change registration to the network

· Low UE power consumption mode

3. RRC_Active

· UE performs uplink/downlink transport with limited access delay

· Network directs UE to serving cells

In eMBMS, we define the different eMBMS states below:

4. eMBMS_Idle

· Fast transition to eMBMS_Active should be supported (<FFS ms)

· UE reselects eMBMS cell/SFN
· Low UE power consumption mode
5. eMBMS_Active

· UE in eMBMS reception mode
Note that there is no “eMBMS_Detached” state as we assume that, at this stage, eMBMS service is expected to run on networks and does not in itself exist independently.
In the figure below, we show all the states in LTE RRC and eMBMS and the respective state transitions. In the following sections, we will continue to illustrate some potential interactions between the two state machines.


[image: image1.emf]RRC 

Idle

RRC 

Active

RRC

Detached

eMBMS 

Idle

eMBMS 

Active

State machine 

separator


Figure 1. LTE RRC and eMBMS state machines treated as independent
3 Potential interactions between LTE RRC and eMBMS state machines

RRC_Idle and eMBMS_Idle can exist at the same time. During RRC_Idle, no trigger/instruction from LTE is required to switch between eMBMS_Idle and eMBMS_Active.
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Figure 2. During RRC_Idle, LTE does not trigger eMBMS state transition
During RRC_Active state, LTE can trigger eMBMS state transitions. For example, when a user having a conference call (i.e. RRC_Active mode) decides to receive eMBMS services simultaneously, we need to have some means to activate eMBMS service. Conversely, to stop existing eMBMS services during RRC_Active, a trigger would be required as well.
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Figure 3. LTE triggers eMBMS state transitions
During eMBMS_Idle, we do not see a need for eMBMS to trigger LTE RRC state change. However, eMBMS triggering RRC_Idle→RRC_Active is likely. There might be eMBMS services requesting or using temporary LTE RRC resources. For example, while viewing a channel in eMBMS_Active mode, the user would like to participate in some programme voting or send in user feedback, it might be necessary for the UE to be temporarily in RRC_Active mode to send the relevant message.
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Figure 4. eMBMS triggers LTE RRC state transitions
4 Conclusions
Instead of introducing or removing MBMS and LTE RRC specific states, in this contribution, we have discussed LTE and eMBMS state machines and potential interactions between them. There are distinct advantages to maintain separate state machines. It is found that no interaction is needed during RRC_Idle and eMBMS_Idle states. The need for interactions between the two state machines during RRC_Active and eMBMS_Active is identified.
We propose a decision to include this clarification to the relevant specifications. We also propose to start work on the signalling required for the state transitions.
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