
3GPP TSG RAN WG2 LTE RRC Ad Hoc




     Tdoc-R2-082965
Sophia Antipolis, 5th – 6th June 2008
Agenda item:

5
Source:


NTT DOCOMO
Title:


Re-introduction of T301 for RRC re-establishment procedure
Document for:

Discussion and decision
1.  Introduction
In RAN2 #62, the RACH procedure modelling between MAC and RRC has been agreed [1]. It was clarified that T311 shall be used to supervise the RACH procedure in case of RRC connection re-establishment. However, for the reasons listed in this paper, a separate timer is felt necessary to supervise the re-establishment procedure, and hence, the timer T301 should be re-introduced.
2. Discussion
According to the current agreements, T311 is started at

· expiry of T304, T310 or T312,

and is stopped at

· reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message,

· selection of another RAT cell, or

· when selected E-UTRA cell for connection re-establishment becomes unsuitable.
However, it is thought that a separate timer, namely T301 (re-introduction), should be used to supervise the re-establishment procedure itself for the following reasons:

· During T311, the UE shall perform cell selection and receive system information (at least MIB, SIB1 and SIB2). As the time required for this highly depends on the radio condition and SIB2 scheduling, the remaining time for the re-establishment procedure within T311 may be highly variable. This would cause the time to be spent by MAC for the random access procedure to be highly variable, making the procedure less reliable or potentially creating large interference under certain conditions.
· The connection re-establishment procedure can be used to recover from various failure cases, e.g., detected radio problem by the physical layer, RLC problem, or handover failure. It might be inefficient to always use the same timer T311 to supervise the connection re-establishment procedure, as the time required for cell selection would likely depend on the condition from which the recovery procedure is triggered. (Moreover, in some cases, it might not be necessary to perform cell selection at all, although such cases have not been identified yet.)
· The timer T311 is stopped when the UE selects a cell from another RAT. By adopting a separate timer T301 for connection re-establishment, T311 can also be stopped when an E-UTRA cell is selected. This will unify the T311 handling.

· For initial connection establishment the timer T300 is used to supervise the establishment procedure. The RRC specification will be more consistent if a similar timer is used for the re-establishment procedure.

As such, it is proposed that a separate timer T301 (re-introduced for this purpose) is used to supervise the re-establishment procedure.
Proposal 1:
A separate timer T301 should be used to supervise the connection re-establishment procedure. The timer T301 should be started when transmission of RRCConnectionReestablishmentRequest is initiated, and stopped when RRCConnectionReestablishment or RRCConnectionReestablishmentReject is received, or when the selected cell becomes no longer suitable.

Proposal 2:
The timer T311 should be stopped when the UE has selected an E-UTRA cell or a cell from another RAT.

3. Conclusions
The following proposals were made regarding the RRC re-establishment procedure:

Proposal 1:
A separate timer T301 should be used to supervise the connection re-establishment procedure. The timer T301 should be started when transmission of RRCConnectionReestablishmentRequest is initiated, and stopped when RRCConnectionReestablishment or RRCConnectionReestablishmentReject is received, or when the selected cell is no longer suitable.

Proposal 2:
The timer T311 should be stopped when the UE has selected an E-UTRA cell or a cell from another RAT.

A text proposal based on [1] to capture these proposals are provided below.
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Text proposal
Beginning of text proposal
5.3.7
RRC connection re-establishment

5.3.7.1
General
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Figure 5.3.7.1-1: RRC connection e-establishment, successful
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Figure 5.3.7.1-2: RRC connection re-establishment, failure

The purpose of this procedure is to re-establish the RRC connection, which involves the resumption of SRB1 operation and the re-activation of security. 

A UE in RRC_CONNECTED, for which security has been activated, may initiate the procedure in order to continue the RRC connection. The connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. In case E-UTRAN accepts the re-establishment, SRB1 operation resumes while the operation of other radio bearers remains suspended. If security has not been activated, the UE does not initiate the procedure but instead moves to RRC_IDLE directly.
E-UTRAN applies the procedure as follows:

-
to reconfigure SRB1 and to resume data transfer only for this RB;

-
to re-activate security without changing algorithms.

5.3.7.2
Initiation

The UE shall only initiate the procedure when security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
upon re-entry of the service area after having detected radio link failure, in accordance with 5.3.10; or

1>
upon handover failure, in accordance with 5.3.6.3; or

1>
when lower layers detect problems, as specified in TS 36.322 [7].

Upon initiation of the procedure, the UE shall:

1>
reset MAC and re-establish RLC for all RBs that are established;

Editor's note::
It is FFS if, considering the different triggering conditions for this procedure,  the start of T311 as well as the cell selection aspects are best specified as part of the re-establishment procedure. For the case of lower layer failure, the start of T311 and cell selection (if applicable) is missing.

1> start timer T301;

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.3;
5.3.7.3
Actions related to transmission of RRCConnectionReestablishmentRequest message

The UE shall set the contents of RRCConnectionReestablishmentRequest message as follows:

1>
set the IE ue-Identity as follows:
2>
set the c-RNTI to the C-RNTI used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment occured (other cases);
2>
set the cellIdentity to the Physical layer identity of the source cell (handover failure case) or of the cell in which the trigger for the re-establishment occured (other cases);
2>
set the authenticationCode to a MAC-I calculated over:

3>
the C-RNTI used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment occured (other cases);

3>
the Physical layer identity of the source cell (handover failure case) or of the cell in which the trigger for the re-establishment occured (other cases)
3>
the identity of the target cell (details FFS)
Editor's note:
SA3 indicated that a size of around 16 may be used for the MAC-I i.e. using truncation (see R2-081917).
The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.

5.3.7.4
Reception of the RRCConnectionReestablishment by the UE

NOTE:
Prior to this, lower layers allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
stop timer T301;

1>
resume SRB1 after reconfiguring it in accordance with the received radioResourceConfiguration and as specified in 5.3.9;

Editor's note:
It has been agreed that the procedure is the same irrespective of whether the UE returns to the same cell. So, e.g. the UE always derives a new AS base-key (KeNB)

1>
configure lower layers to re-activate integrity protection using the previously configured algorithm immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm immediately, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
send the RRCConnectionReestablishmentComplete message as specified in 5.3.7.5;

1>
Resume the RRC connection with the restriction that the use of all radio bearers other than SRB1 is suspended until a subsequent RRCConnectionReconfiguration message is received;

Editor's note:
A subsequent RRC connection reconfiguration procedure is used to re-activate the measurements. The concerned RRCConnectionReconfiguration message can, for the RLC/MAC & measurement configuration, either apply delta or full signalling. In case of ‘full signalling’ the UE completely deletes the existing configuration and replaces this with the newly received configuration. The use of ‘full signalling’ for PDCP is FFS, but should be aligned with what is agreed for handover. Upon successful connection re-establishment, the UE applies the same rules to the measurement configuration as defined for the case of handover.

5.3.7.5
Actions related to transmission of RRCConnectionReestablishmentComplete message

The UE shall set the contents of the RRCConnectionReestablishmentComplete message as follows:

1>
FFS (To be specified)

5.3.7.6
Expiry of T301 or selected cell no longer suitable

The UE shall:

1>
if timer T301 expires; or

1> if the selected cell becomes no longer suitable according to the cell selection criteria as specified in [4]:

2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11;

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.
5.3.7.7
RRC re-establishment reject

Upon receiving the RRCConnectionReestablishmentReject message, the UE shall:

1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11;

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.

Next modified section
5.3.10
Radio link failure related actions

5.3.10.1
Initiation

The UE shall:

1>
while T300, T304 or T311 is running:

2>
do not act upon radio link problem indications provided by lower layers, i.e. neither act upon receiving indications about physical layer failure problems nor upon receiving indications about Random Access (RA) problems;

NOTE
Radio link problems is the term used to cover the following lower layer problems: physical layer problem, Random Access problem

Upon detecting physical layer problems, the UE shall:

1>
start a timer T310.

The criteria for detecting physical layer problems are FFS i.e. whether RRC considers this condition to be met upon receiving a certain number of physical layer failure indications within a predefined time-period.

It is FFS if a counter will be used instead of timer T310.

Upon receiving a Random Access problem indication from the MAC, the UE shall:

1>
start a timer T312.

5.3.10.2
Radio link recovery

Upon detecting physical layer recovery while T310 was running, the UE shall:

1>
stop timer T310.

NOTE

In this case, the UE resumes the RRC connection without explicit signalling i.e. the UE resumes the entire radio resource configuration.

The criteria for detecting physical layer recovery are FFS.

Upon receiving an indication that the MAC recovered from the Random Access problem while T312 was running, the UE shall:

1> stop timer T312.

5.3.10.3
T310 or T312 expiry

Upon T310 or T312 expiry, the UE detects radio link failure and shall:

1>
If security is not activated:

2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11;

1>
else:

2>
stop timer T310, if running;

2>
stop timer T312, if running;

2>
start timer T311;

2>
select a suitable cell in accordance with the cell selection process as specified in [4].

Editor's note:
It has been agreed that the UE shall prioritise E-UTRA frequencies, but is allowed to select another RAT prior to T311 expiry. It is FFS if constraints will be specified regarding how long the UE shall refrain from considering other RATs.

5.3.10.4
Re-entry of service area while T311 is running

Upon selecting an E-UTRA cell while T311 is running, the UE shall:

1>
stop timer T311;
1>
initiate the Connection re-establishment procedure as specified in 5.3.7.

NOTE
This procedure applies also if the UE returns to the source cell

The criteria for re-entry of service area, i.e. for detecting ‘in service’ are FFS.

Upon selecting an inter-RAT cell while T311 is running, the UE shall:

1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

5.3.10.5
T311 expiry

Upon T311 expiry, the UE shall:

1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.

Next modified section
7.3 Timers

	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRCConnectionRequest (possibly following T302 expiry)
	Reception of RRCConnectionSetup or RRCConnectionReject message as well as cell re-selection 
	Go to RRC_IDLE

	T301
	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject including the IE ‘Wait time’
	Upon cell re-selection
	Transmit a new RRCConnectionRequest message. Start T300

	T303
	Unsuccessful access barring check while UE is not performing an emergency call
	Upon entering RRC_CONNECTED, upon 

cell re-selection and upon receiving SIB type 2 including a value of the AccessProbabilityFactor or the IE AccessClassBarringTime different from the stored value
	None

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Information
	Criterion for successful handover completion is met
	Consider handover to have failed and perform re-establishment on the ‘best cell’ (details FFS)

Start T311

	T310
	Upon detecting physical layer problems
	Upon recovery from physical layer problems, upon triggering the handover procedure and upon T312 expiry
	Start T311

Stop T312, if running

	T311
	Upon T304 expiry, upon T310 expiry and upon T312 expiry
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message. Selection of an E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T312
	Upon receiving a Random Access  problem indication from MAC
	Upon receiving an indication from MAC about Random Access problem recovery and upon T310 expiry
	Start T311

Stop T310, if running

	T320
	Upon receiving IE Cell re-selection priority expiry timer
	Upon entering RRC_CONNECTED
	Specified in [4], i.e. discard the Inter-frequency and inter-RAT priority information


End of text proposal
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