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1. Introduction
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During the RAN2 adhoc on LTE in Nice in June this year, several quite similar proposals were proposed w.r.t. UE states and state transitions.  Figure 1 is taken from [1]. Several companies presented similar ideas [2][3].

Figure 1: State diagram as proposed in [1]
In this contribution, we take the above state transition proposal as a basis, and try to work out some of the details which could accompany this proposal.

It is proposed to discuss these proposals in RAN2 and see up to what extend they express a shared view and are acceptable to RAN2.
2. States

Trying to keep the UE states as simple as possible, the following characteristics for the different UE states are proposed:

Detached state:

· the UE is not registered to the system. No system entity (AS or NAS) is aware of the UE location. 
· the only allocated UE identity is the IMSI.
Idle state (somewhat comparable to todays Idle or URA-PCH states):
· the system knows the location of the UE up to a “cell group area” which consists of a group of cells.
· in addition to the IMSI, the UE will have been allocated a Temporary ID (TID) which uniquely identifies the UE in this cell group and is used e.g. for paging.
· the UE has registered to the system: a security relation between UE and network has been established and synchronised as far as possible. Also UE capability information will be synchronised between the UE and network as far as possible. All this to enable a fast traffic continuation or subsequent session establishment.
· the UE has been assigned an IP address, and at least the configuration for some basic communication (basic level QOS) is known to the UE and the network; 
Active state:

· the system knows the location of the UE up to the cell level.

· in addition to the IMSI and the TID, the UE has been allocated a cell specific id (CID) which uniquely identifies the UE at cell level.

· the UE has registered to the system: a security relation between UE and network has been established and synchronised. In addition the UE capability information will be synchronised between the UE and network. 

· the UE has been assigned an IP address, and at least the configuration for some basic communication (basic level QOS) is known to the UE and the network; 

3. State transitions
In this section, we will look at some specific functionality required at the main state transitions:
3.1. Idle -> Active
Since the UE does not have a CID yet, the UE will first have to aquire one. For this purpose, the network should at regular occasions allow (contention based) access to the system for allowing UE’s which do not have a CID (UE’s in Idle or Detached states) to obtain one.  
In the response, the UE would be allocated a CID and optionally also UL resources. The UL resouces could be resources for actual user data, or only resources to sent a Schedulig Information msg (i.e. a non-contention dedicated resource for sending SI information: “NC-SI channel” see [4]). 

When the UE has received the CID, it is in Active state. 
3.2. Active <-> Active

It is our assumption that in the Active state, the UE can have a large variety of activity both in UL and in DL. Thus power saving mechanisms should be in place to not waste power in case a UE has low activity but is still in Active state.
For the DL, we assume that using different DRX cycles while in active state can cope with a variety of DL activity levels.
For the UL, the situation is a bit different, since the initiator of the traffic and the scheduler are not “on the same side of the radio interface”. The main issue for UL transport thus becomes how quickly a UE can ask for UL resources. We see in principle 3 mechanism for asking for additional UL traffic capacity:

a) Sending an “E-DCH SI-like” msg added to other traffic for which an UL resource allocation has been received.

b) Sending an “E-DCH SI-like” msg on a dedicated resource which is provided periodically (i.e. use a “NC-SI” channel). 

c) Sending an “E-DCH SI-like” msg a contention based resource (C-SI) 
We assume that as a minimum, options a) and b) will be required. Depending on the number of UE’s that can be handled with option b) and the UL resource cost that this may require, option c) may/may not be required. Which options are configured for a UE will depend on UE subscription, the configured services and UE activity.
3.3. Active -> Idle
The network can decide that the UE should transit to Idle state by sending an explicit command which removes the CID.

Other scenarios (e.g. error cases) are FFS.

3.4. Detached -> Active
Since the UE does not have a CID nor TID yet, the UE will have to access the system with the IMSI. Similarly to the Idle->Active case, again the UE should obtain a CID and possibly dedicated UL resources like an NC-SI channel.

Next a number of procedures will be executed which implement “registration functionality” currently provided by several different procedures (ATTACH/RRC Connection establishment/PDP context request) i.e. a security relation between the UE and the network will be established, UE capability information will be exchanged and the UE will obtain a TID and an IP address (and could also perform a SIP registration).
When the UE has finalised the different steps of this “registration” and has been allocated a CID and TID, the UE is in active state.
4.5. Idle/Active -> Detached

The UE will enter a Detached state whenever it moves to a new PLMN.
5. Update state diagram
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Based on the above, the state diagram from figure 1 is updated to show more detail in figure 2:
Figure 2: Proposed state diagram update.

6. Proposal
It is proposed to discuss up to what extend the updated state-transition diagram shown in figure 2 is acceptable for RAN2. 
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