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Introduction

In [1] some basic agreement on the RRC states have been discussed. These states have been introduced in order to describe a common understanding of the UE and the network in the different states, and hence an agreement between all companies has not been found. This contribution tries to analyze the differences from a Uu perspective in order to find out what are the different alternatives.
According to the decision in the last joint LTE meeting, the Evolved UTRA and UTRAN have 3 states: LTE_Active, LTE_Idle, LTE_detach. However, the characteristics of each state were not agreed yet. Especially in case of LTE_Idle state, there were many different views.

Regarding the mobility management discussion, we have a consensus that the state of the LTE should be simplified. The redundancy caused by dual similar state like PMM_Idle in CN and RRC idle in RAN should be eliminated for the simplification of the Evolved UTRA and UTRAN. In PMM_Idle state, the UE is attached in the network. However, there is no PDP context, and no context on the Iu interface. There is no UE specific context in RAN. In URA_PCH state, there is a connection on the Iu interface and possibly a PDP context, and a specific UE context in RAN. For both states, the network does not know the UE’s location in a cell level and shall be paged in the multi cell area. We agreed that there will be no need to use two idle states anymore and defined only one LTE_Idle state as an idle state instead of PMM_Idle in CN level and URA_PCH state in RAN level. However there was some confusion on the LTE_Idle state characteristics. Some company have an opinion LTE_Idle state will be based on the PMM_Idle approach. And other companies think that is based on URA_PCH approach. Therefore we should clarify the definition of the LTE_Idle state. 

According to the TR25.913, the idle state in Figure 1 could be seen as PMM-idle state and the dormant state seems like URA_PCH (or Cell_PCH). We don’t believe that the LTE_Idle state should be directly matched on idle state in Figure1 and PMM idle concept, but it should rather be based on the URA_PCH approach. The dormant state should then be rather considered as a substate of the LTE_Active state. 
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Figure 1: An example of state transition
In our opinion, we think that it is possible in LTE_Idle state to have a UE context in the Evolved UTRAN (RAN or CN) and some resource should be reserved for the fast transition to the LTE_Active state. For supporting the always on concept, the LTE Idle should follow the URA_PCH approach for fast call setup and state transition. In the following we propose UE behaviour in order to describe the LTE states.
Description of states
In order to describe the different states we propose to describe the UE behaviour and the UE context available in the UE RRC in the different states.
Contexts

Detached:

In this state the UE has no connection to the evolved network. Hence the evolved network is unable to communicate with the UE. Any information stored in the UE (e.g. TMSI like, keys etc.) should be transparent to the RRC in the UE and the network.
When, and how long the UE stays in this state depends on the defined way of interworking and simultaneous connection when the UE is in RRC connected mode.

Idle and active:
Our understanding is that the LTE idle state compared to the LTE active state from a UE perspective has many commonalities because both the UE and the network maintain a configuration for:
· Flows and corresponding IDs (i.e. RBs, further definition is for FFS)
· QoS information for the established flows (FFS whether QoS information is maintained in the UE RRC layer) 
· Security context (FFS which network node maintain Security context in the idle state)
· Measurement configurations (specific measurements depending on the state should be allowed)
· Idle mode RNTI allocated by the AG
· Header compression (FFS which network node maintain Header compression)
· List of allowed tracking areas / PLMNs (FFS whether this is updated by the AG or the AP)
Active

In the active state the following context should be maintained in addition to the above:
· Active mode RNTI allocated by the AP
· Physical channel / Transport channel (FFS) configuration
Idle:
In the idle state the following context should be maintained in addition to the above:
· Registered tracking area
UE actions

Detached:

· Select a “suitable” evolved UTRA cell and initiate the Attach procedure (FFS for the detailed trigger).
Idle and active:

· Read system information (In principle there should be no specific difficulty to read system information in idle and active mode).
· Monitor paging messages
· Read MBMS information

· Receive MBMS services 

· Perform measurements applicable to the current mode

· Report measurement results applicable to the current mode
· Maintain an RRC connection
Idle:
· Initiate state transition to active mode
· Perform cell re-selection based on measurements
Active:

· Receive dedicated traffic channels
· Perform MAC sub-state transition [FFS]
Protocol State transition diagram
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Figure 2: An example of state transition
In Figure 2, we show the E-RRC state diagram based on the LTE requirement TR 25.913. E-RRC has three states e.g. LTE_Active, LTE_Idle, LTE_Detached state. It is FFS whether the dormant state should be handled as an E-RRC state or MAC sub-state.
Dormant substate

In different discussions it has been proposed to introduce a dormant substate, either as a MAC-substate, or as an RRC sub-state, which would differ form the normal LTE-active state though the fact that paging would be used, or different configurations for scheduling (e.g. polling, etc.) would be configured. Although we agree on the benefits of such a state for low mobility UEs / fixed UEs we would like to avoid to create a UE state that is “optional” from the network side, and we propose to consider this kind of substate carefully.
Conclusion

This document discusses the different RRC states based on the UE actions and the context information that is maintained between the RRC part in the UE and in the network. It is proposed to discuss the different proposals and to try to capture the agreeable parts in the RAN2 report 25.813 in section 5.4.
Annex:

[1] TR23.882, 3GPP System Architecture Evolution
[2] TR25.913, “Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN)”
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