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Discussion

In the RRC protocol specification (TS25.331 v3.3.0) the behaviour of the UE is not very well specified when it transits from idle mode to connected mode. One of the major issue not clearly specified is the cell reselection procedure during the RRC Connection Establishment procedure. This document analyses the transition from idle to connected mode and proposes scenarios to be used for clarification of the RRC Connection Establishment procedure specification.

Events during the transition from idle to connected mode

Several events can be defined to analyse the transition from idle mode to connected mode. The following description is not exhaustive.

· Event 1: The UE sends the first RRC CONNECTION REQUEST (RLC TM; CCCH) message

· Event 2: The UE receives a valid RRC CONNECTION SETUP / RRC CONNECTION REJECT (RLC UM; CCCH) message.

If the UE receives a valid RRC CONNECTION SETUP it shall send back the RRC CONNECTION SETUP COMPLETE (AM; DCCH). Whether the COMPLETE message is sent in the same cell where UE received the SETUP message should be clarified.

According to the current specification in 25.331 after the UE receives a valid RRC CONNECTION SETUP / RRC CONNECTION REJECT (UM; CCCH) message the UE moves to connected mode (CELL_DCH or CELL_FACH states) or respectively return to idle mode.

· Event 3: The UE receives the L2 acknowledgement of RRC CONNECTION SETUP COMPLETE message 

Transient states during the transition from idle to connected mode

A couple of transient states can be defined to analyze the transition. It shall be noted that these transient states are proposed only in the scope of this analysis and it is not proposed to introduce them in the standard.
· Transient state 1: between Event 1 and Event 2

NOTE: this model assumes that there is no transient state defined between UE reception of valid RRC CONNECTION SETUP and transmission of RRC CONNECTION SETUP COMPLETE. However an addition of a transient state here can be also imagined together with an associated behavior.

· Transient state 2: between Event 2 and Event 3
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Transient states description

During the transition from idle to connected mode different procedures can take place.

One important issue to be clarified is the cell reselection procedure while the transition is ongoing.

During the transition the cell reselection can be allowed or not allowed. For each case several scenarios can take place.

Transient state 1:

This transient state is specific to the RRC connection establishment procedure.

For the UE behavior several scenarios can be defined:

· cell reselection is not allowed

· the simplest way to proceed

· impact of delaying the cell reselection procedure should be evaluated

· cell reselection is allowed but with specific cell reselection parameters, i.e. parameters which will favor the current cell. These parameters should be defined and transmitted in the system information;

· cell reselection is allowed using the idle mode parameters and the UE aborts the RRC connection establishment procedure and reinitiates it in the reselected cell. In this scenario several points are open for discussion:

· immediate cell evaluation procedure should be used ?

· problem with addressing the UE

· ping-pong effect

· is it possible for UTRAN to have two ongoing RRC connections existing at the same time ?

· initial and reselected cells belong to the same / different RNC

Transient state 2:

If UE moves from transient state 1 to:

· CELL_DCH state cell reselection procedure stops;

· CELL_FACH state cell reselection procedure in transient state 2 should be clarified;

· idle mode cell reselection procedure continues normally.

The following discussion applies if the UE moves to CELL_FACH state.

This transient state is not specific for RRC Connection Establishment procedure. It appears on some of the similar transmitted messages of complete type or failure type.

For the UE behavior several scenarios can be defined:

· cell reselection is not allowed

· impact of delaying the cell reselection procedure should be evaluated

· cell reselection is allowed while the RRC connection establishment procedure is ongoing. In this scenario several points are open for discussion:

· what happens if the UE does not receive the L2 acknowledgement

· the interaction with Cell Update procedure should be clarified.
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