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1. Introduction
In the companion paper in R2-052011, we described a proposal for radio protocol interface architecture. Depending on the UE activity there are two entities handling UE contexts:

· For an active UE, the Evolved Node B handles all radio related functions including the termination points for the radio protocols

· For an idle UE, we proposed an entity above the E-NodeBs, i.e. the Mobility Management Function which will keep track of UE mobility management at the level of agroup of cells named LTE Routing Area.

In this contribution we describe the state models for the MM layer i.e. between the UE and MMF) and for the RRC layer (i.e. between the UE and the Serving E-NodeB).
2. MM protocol states
The following state mode is proposed at MM layer. The starting point is the existing PMM states model.
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Figure 1: Proposed MM state model
MM detached:

· The UE is not reachable
· No contexts are stored in the UE/Network

MM idle: 

· MM idle is basically the existing PMM idle stated enhanced with some RRC URA_PCH properties
· The UE moves from MM detached to MM idle after attaching to the network (e.g. at UE switch-on)

· The UE location is known by the MMF with an accuracy of the last updated LTE Routing Area

· When the UE reselects a new cell which does not belong to its assigned LTE RA, the UE will perform a LTE RA update procedure.
· The UE is assigned by the MMF a temporary identity per LTE RA and other necessary information needed to route its LTE RA update procedure towards the MMF 
· The contexts stored in the MMF and the UE may contain other information needed to speed up the transition between idle and connected states, e.g. 

· Security information. Security procedure may be done only once at UE attaching to the network 
· PDP-related information, default Qos

· UE IP address,

· Tbc

· The E-NodeBs do not store any UE context in idle state.

MM connected:

· The UE location is known with the accuracy of a Serving Node B by the MMF. The MMF context is updated after the inter-NodeB hard handover. 
· In this state there is an RRC connection established between the UE and the serving E-NodeB

· The RRC connection establishment is initiated by the UE following a Paging message or an upper layer request

· The RRC connection is released by the Serving E-NodeB or by the UE due to radio failure 

2.1. LTE Routing Area (LRA) Concept
An LRA is a group of LTE cells. One LTE cell belongs to one or more LRA. 

When an MM idle mode UE reselects a new LTE cell which does not belong to its assigned LTE RA, the UE will perform a LTE RA update procedure.The MMF will assign a new LTE RA similar to the RRC URA update procedure.

The identity of the LRA should be designed in order to allow for interworking between 2G/3G and LTE in idle mode. For example LRA identity may contain also a 2G/3G RA-like identity. When a UE camped on a LTE cell reselects a 2G/3G cell, it may perform 2G/3G RA update procedure. In this procedure, the old RA indicated to the new 2G/3G SGSN may be the 2G/3G RA part of its old LRA identity. This will allow the new 2G/3G SGSN to request for UE contexts transfer from the old MMF. It should be noted that in our proposal the MMF handles also the interworking between the 2G/3G CN nodes and E-UTRA nodes.  
3. RRC protocol states
The following state mode is proposed at MM layer. The starting point is the existing RRC states model.
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Figure 2: Proposed RRC state model
It is proposed that the RRC protocol for E-UTRA have two modes:

· idle mode which is common with the 2G/3G idle mode. 

· The UE is not known by the E-NodeB but only by MMF (at LRA level). 

· Similar to 2G/3G, in idle mode the UE monitors BCH and PCH channels

· performs cell reselection and periodic search for higher priority PLMN

· performs LTE RA update

· MBMS reception

· connected mode

· The UE and the Serving NodeB have established an RRC connection.

· The RRC connection establishment is initiated by the UE  following a Paging message or an upper layer request

· The RRC connection is released by the Serving E-NodeB or by the UE due to radio failure

· UE may use the UL/DL shared channels to transmit/receive data

· The UE acts on RRC messages received from the serving E-NodeB

· Mobility is handled by the E-NodeB based on UE measurements.
· MBMS reception (FFS depending on its capabilities)
In addition, based on UE activity we propose to define two states for e-RRC connected mode:

· Active state 

· The UE is transmitting/receiving data on shared channels.

· Monitors the associated control channels to the shared channels (e.g. HS-SCCH for HS-DSCH reception, or transmit a grant request for UL transmission)

· Power save state:

· The UE is ready to transmit or receive data on shared channels.

· Monitors the associated control channels to the shared channels (e.g. HS-SCCH for HS-DSCH reception) but with a DRX factor or initiate UL signaling on associated control channels to access the UL shared channel (e.g. transmit a grant request)
4. Conclusion

In this contribution we proposed to discuss the state models for E-UTRA MM and RRC protocols. 
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