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1 Introduction
The purpose of the RRC connection establishment procedure is the transition of the UE state from RRC_IDLE to RRC_CONNECTED. In this paper, the term “RRC connection establishment procedure” is used for the sequence of events starting with the initiation of the RRC Connection Request procedure and ending with the completion of the RRC Connection Reconfiguration procedure.
In the E-UTRA RRC specification, the characteristics of the RRC_IDLE and RRC_CONNECTED states is to be defined and also the UE processes, e.g. whether to perform cell reselection, monitoring of paging and taking part of the sceduling of the shared data channel in those states. During the connection establishment, however, the UE is in a transient, intermediate, state. 
The UE behaviour in this transient phase needs to be specified. Most natural, it is specified as part of the RRC connection establishment procedure. Important aspects to specify are:

· When the UE stops cell reselection
· When to UE stops monitoring of paging

· Which system information blocks should be read in the transient phase
· When the radio link failure monitoring starts and what recovery procedure that is available in the transient phase

The purpose of this contribution is to clarify the UE behaviour during the RRC connection establishment procedure and make a text proposal to the E-UTRA RRC specification TS 36.331.

The sequence for the RRC connection establishment procedure used for the discussion in this paper is shown below. Even if this is just one of the possible scenarios, the conclusions in the paper should be applicable to other variants, e.g. early contention resolution.
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2 Discussion
2.1 Cell selection and reselection
In the RRC_IDLE state, the UE performs cell selection and reselection as specified in TS 36.304. In RRC_CONNECTED, the mobility is network controlled – however - the UE is expected to perform a cell selection as part of the recovery after radio link failure, but that is outside the scope of this paper.
The transmission of the RRC CONNECTION REQUEST is performed by MAC and includes a random access procedure. After RRC submits the message to MAC for transmission, the UE should stay in the same cell to increase the probability of the message to be transmitted sucessfully. It is therefore proposed that the UE stops cell reselection just before the RRC CONNECTION REQUEST message is submitted to MAC. 
However, it is also proposed that the UE performs a “final” cell reselection evaluation at this point as well, in order to make sure the UE uses the best cell for the random access. 
When the RRC layer needs to retransmit the RRC CONNECTION REQUEST message due to no response from the network at timeout, the UE should for the same reasons make a  new cell reselection evaluation.

Please note that while the concept of a “final” cell reselection evaluation before (re-) transmission has advantages from the mobility point of view, it has consequenses for NAS:

· The inital NAS message that was given locally in the UE to RRC in conjunction with the request to establish a connection is typically valid only in the tracking area in which is was created. If the UE crosses a TA border, for example, NAS may need to perform a TA update. Using cell individual offsets reduces the amount of cases that a TA border is crossed, but it may still happen.
· A response to a page may be sent in a cell different from the one where the page was received. While it may be possible to design the paging and paging response procedures to allow for this if borders between MME pools are crossed, it adds complexity.

Therefore, if the “final” cell reselection evaluation (at the first or a subsequent attempt to transmit the RRC CONNECTION REQUEST message) results in a cell change, it is proposed that the RRC layer in the UE locally indicates to UE NAS a failure to perform the connection establishment – but only in case the reselection results in updated NAS system information (e.g, changed TA), to allow for the NAS layer in the UE to take appropriate actions. The expected NAS action is to request a new connection, possibly with a different inital NAS message. This is a difference compared to what is captured in 36.331 ver 0.3.0, where the reselection does always result in a reattempt independent on the NAS system information in the new cell.
The “final” cell reselection evaluation increases inevitably the access delay in case that a cell reselection is actually performed. However, we think that it is crucial to use the best cell for access from connection reliability and radio resource point of view, and the cases when a TA border is crossed should be rare in an appropriate planned network.
2.2 Reading of system information

TS 36.304 subclause 6.1 is expected to specify which system information blocks to acquire in RRC_IDLE and RRC_CONNECTED, respectively. Note however, that it is unclear whether there are any SIBs the UE shall acquire in RRC_CONNECTED. In any case, when to stop using the SIBs applicable to RRC_IDLE and (if applicable) start acquire those applicable to RRC_CONNECTED should be specified as part of the RRC connection establishment procedure, as well as the SIBs applicable for the transient phase (RRC_IDLE SIBs or other SIBs).
While the UE is waiting for an RRC response to the RRC CONNECTION REQUEST it needs to use the RRC_IDLE SIBs for further transmission attempts. Moreover, after a cell reselection at this point, it should read the RRC_IDLE SIBs in the new cell. The RRC_CONNECTED SIBs (if any) are not needed until the UE receives the RRC CONNECTION RECONFIGURATION message and enters the RRC_CONNECTED state. 

It is therefore proposed that the UE is required to use the RRC_IDLE SIBs until the point it has entered RRC_CONNECTED. When the UE enters RRC_CONNECTED it shall start using the SIBs appliable for that state (if any). 
2.3 Monitoring of paging

In the RRC_IDLE state, the UE monitors the paging channel. In the RRC_CONNECTED state, the UE does not monitor NAS paging. In case of a collision – that a UE originated procedure, e.g. a Service request due to uplink data transmission collides with a downlink NAS procedure that require a page – this collision should be handled by NAS. This would mean that it is safe to let the UE igore the page that was sent after the UE initiated the connection establishment.
It is therefore proposed that the UE shall stop monitoring of NAS paging when the RRC connection establishment procedure is initiated.
2.4 Radio link failure

When the UE is in RRC_CONNECTED state, there should be a recovery procedure when a radio link failure occurs, with the purpose of keeping the UE in RRC_CONNECTED if possible. While this recovery procedure as such is outside the scope of this contribution, we need to discuss at which point such a recovery is possible.
To perform a recovery after a radio link failure, the UE needs to provide sufficient identification to allow the network to find the UE context and authenticate the UE. The cleanest solution would be that when the UE enters RRC_CONNECTED state, it can start to use the recovery procedure after radio link failure.
The UE enters RRC_CONNECTED when it receives the RRC CONNECTION RECONFIGURATION message and therefore it can start to use the radio link failure recovery procedure at that point. In case a radio link failure occurs before the network has received the RRC CONNECTION RECONFIGURATION COMPLETE message, the network may retransmit the RRC CONNECTION RECONFIGURATION message.
It is proposed that the radio link failure supervision is started when the RRC CONNECTION RECONFIGURATION COMPLETE message has been submitted to lower layers for transmission.

Since a cell evaluation is performed each time the UE (re-)transmits the RRC CONNECTION REQUEST message, there is no need for a radio link failure recovery procedure in the transient phase between RRC_IDLE and RRC_CONNECTED state.
Also, it is up to the network to accept the re-establishment of the RRC connection after radio link failure. If the network configuration does not allow a re-establishment in the particular cell in a certain moment of time, it may request the UE to go to RRC_IDLE.
2.5 Conclusion
This paper has discussed the UE behaviour in the transient phase between RRC_IDLE and RRC_CONNECTED. The following issues have been clarified:
· The UE shall make a “final” cell reselection evaluation before (re-)submitting the RRC CONNECTION REQUEST message to MAC. If a cell reselection occurs and results in updated NAS system information the procedure fails to allow for NAS to take appropriate actions, e.g. creating a new NAS message. Otherwise, the UE stops cell reselection and continues the connection establishment procedure.

· The UE shall stop monitoring of paging and stop acting on PAGING messages when it enters the RRC connection establishment procedure.

· When the UE enters RRC_CONNECTED state, it shall stop using the system information blocks applicable to RRC_IDLE. If there are any SIBs applicable to RRC_CONNECTED the UE shall start using those SIBs at this point.

· After entering RRC_CONNECTED state, the UE shall start to use the radio link failure recovery procedure.

These points are illustrated in the figure below.
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3 Proposal
It is proposed that RAN2 agrees the principles in section 2.5 of this contribution. 
Moreover, a proposed text proposal to TS 36.331 is given below. 
Parts of the principles in section 2.5 above are expected to be covered in section 5.5.1 of TS 36.331, but no text proposal for 5.5.1 is given at this point. Still, the UE actions in the transient phase is better specified in the RRC connection request and setup procedures, not in 5.5.1.
5.2.4
RRC connection request
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Figure 5.2.4-1: RRC connection request, successful

5.2.4.1
General

The purpose of this procedure is to request the establishment of an RRC connection. In response to this procedure, E-UTRAN may establish the RRC connection by means of the RRC connection modification procedure.

5.2.4.2
Initiation

The UE initiates the procedure when upper layers request establishment of a signalling connection while the UE is in RRC_IDLE state. Prior to initiating the connection request procedure, the UE performs the initial access procedure as specified in [TS 36.321, clause x.y.z].

Upon initiation of the procedure, the UE shall:

1> Stop acting on PAGING messages;

1> Perform a cell reselection evaluation as specified in [TS 36.304]; and
1> if no cell reselection is performed, proceed as below;
1> Stop the cell reselection evaluation process [TS 36.304];

1>
Set counter V300 to 1; and

1> Initialise variable(s) XXX (FFS)

1>
Initiate transmission of the RRC CONNECTION REQUEST message in accordance with 5.2.4.3;

1> Start a timer T300 when the lower layers indicate success to transmit the message

The UE behaviour upon failure to transmit the message is FFS.

5.2.4.3
Actions related to transmission of RRC CONNECTION REQUEST message

The UE shall set the contents of RRC CONNECTION REQUEST message as follows:

1>
Set the "Initial UE identity" as follows:

2> to ‘S-TMSI’, in case the UE has a valid S-TMSI (FFS);

2> to ‘Random number’ (FFS), otherwise

1>
set the "Selected PLMN identity" to (FFS);

1>
include the IE "NAS information container" in case (FFS);
1> Set the IE “Cause” as follows:

2> to xxx in case Condition 2;

The UE shall submit the RRC CONNECTION REQUEST message to lower layers for transmission on the uplink CCCH.

5.2.4.4
Cell re-selection or T300 timeout

The UE shall:

1>
if cell re-selection occurs while timer T300 is running; and

1> the NAS system information is unchanged; or
1> if timer T300 expires:
2> perform the RRC connection request retry procedure as specified in 5.2.4.5;
1>
if cell re-selection occurs while timer T300 is running; and

1> the NAS system information has been changed:

2>
consider the procedure to be unsuccessful;

2> indicate to NAS that the signalling connection establishment has failed with the cause “cell reselection”;
5.2.4.5
RRC connection request retry
The UE shall:

1>
if V300 is equal to or smaller than N300:

2> perform a cell reselection evaluation as specified in [TS 36.304]; and

2> if no cell reselection is performed, proceed as below;

2> stop the cell reselection evaluation process [TS 36.304];

2>
transmit a new RRC CONNECTION REQUEST message in accordance with 5.2.4.3;

2>
increment counter V300;

2>
restart timer T300 when the MAC layer indicates success to transmit the message.

1>
Otherwise:

2>
consider the procedure to be unsuccessful;

5.3.1
RRC connection setup
The UE shall:

1> If no signalling radio bearer is established as a result of the RRC CONNECTION RECONFIGURATION:
2> Consider the RRC connection setup procedure to have failed;

2> The elementary procedure ends.

NOTE 1:
RRC_CONNECTED state does neither imply that the signalling connection is established towards the ECN, nor that network controlled mobility and/ or AS- security are activated.

NOTE 2:
The details of how the signalling radio bearer configuration is signalled are FFS i.e. the use of default/ pre-defined configurations is not precluded.

1> Stop acquiring the system information blocks applicable to RRC_IDLE state [TS 36.304];

1>
Enter RRC_CONNECTED state.

To be completed
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