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1 Introduction

This document discusses the UE behaviour at failure of handover from E-UTRAN to UTRAN, GERAN or cdma2000. It proposes that the RRC Connection Re-establishment procedure shall be re-used.
This paper is based on ref. [2], i.e. it is assumed that failures are handled by the RRC Connection Re-establishment procedure.
2 Open issues regarding failure handling
The current procedure text in 36.331 [1], clause 5.4.3.5, includes some open issues:
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We discuss the issues first for the case of handover and then for the case of cell change order.

It can be noted that the procedure applies to UTRAN, GERAN and cdma2000. Although the overall E-UTRA-cdma2000 behaviour depends also on 3GPP2 specifications, the proposals we will make will enable similar behaviour for cdma2000.
2.1  ‘Revert back’ for Handover:

Two alternatives are:

1. The UE reverts back to the source cell only and sends a MobilityFromEUTRAFailure message. In case of failure to access, then the UE goes to Idle state

2. The UE uses the re-establishment procedure, i.e. it selects the best cell and sends a RRCConnectionReestablishmentRequest message, etc. (according to clause 5.3.7). The subsequent action could be either

(a) The Mobility From EUTRA procedure is terminated immediately before the re-establishment procedure was started. A Cause value in the RRCConnectionReestablishmentRequest message informs that a failed Mobility From EUTRA procedure triggered the re-establishment.

(b) UE sends a MobilityFromEUTRAFailure message after successful re-establishment
Pre-requisites for alternative 2 are (i) ‘shared secret’ exists and (ii) the UE has measurement information, so that the cell selection is fast. Both conditions are fulfilled at handover from E-UTRAN. Alternative 2 has some benefits:

· Avoidance of a special behaviour when returning to E-UTRAN

· Higher success rate, in case the network prepares some neighbour E-UTRAN cells

However, alternative 2b implies that two procedures are active simultaneously – a situation RAN2 has tried to avoid. Hence alternative 2a is preferred and it is proposed:
Proposal 1: The UE shall use the RRC Connection Re-establishment procedure when reverting back to E-UTRAN upon a failure to connect to the target UTRAN/GERAN/cdma2000 cell, following a MobilityFromEUTRAcommand message for the ‘handover’ case.

Proposal 2: Upon failure to connect to the target cell, the Mobility From EUTRA procedure is terminated and the re-establishment procedure is started. A Cause value in the RRCConnectionReestablishmentRequest message informs that a failed Mobility From EUTRA procedure triggered the re-establishment
It can be noted that there is currently no obvious ‘time-out’ value, similar to T304, for determining ‘failure to connect’ at handover from E-UTRAN. The rules determining ‘failure’ are set by the target UTRAN/GERAN/cdma2000 specifications. For parameters not included in the MobilityFromEUTRAcommand message, default values must be assumed. This situation already exists in several legacy inter-RAT handover cases, so it is deemed acceptable.
2.2  ‘Revert back’ for Cell Change Order
In case of Cell Change Order, the UE is in RRC Connected state until it successfully accesses the designated target cell. At failure, the UE is thus still in RRC Connected state. It is thus natural to re-use the same re-establishment procedure, and this has been also been done in legacy systems. This will also reduce the rate of ‘dropped calls/sessions’.
Proposal 3: The UE shall use the RRC Connection Re-establishment procedure when reverting back to E-UTRAN upon a failure to connect to the target UTRAN/GERAN cell, following a MobilityFromEUTRAcommand message for the ‘cell change order’ case.

3 Conclusion

Three proposals are made:

Proposal 1: The UE shall use the RRC Connection Re-establishment procedure when reverting back to E-UTRAN upon a failure to connect to the target UTRAN/GERAN cell, following a MobilityFromEUTRAcommand message for the ‘handover’ case.

Proposal 2: Upon failure to connect to the target cell, the Mobility From EUTRA procedure is terminated and the re-establishment procedure is started. A Cause value in the RRCConnectionReestablishmentRequest message informs that a failed Mobility From EUTRA procedure triggered the re-establishment
Proposal 3: The UE shall use the RRC Connection Re-establishment procedure when reverting back to E-UTRAN upon a failure to connect to the target UTRAN/GERAN cell, following a MobilityFromEUTRAcommand message for the ‘cell change order’ case.

A text proposal is included.
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5 Text proposal

The procedure text could either be written separately for this case, or be “integrated” with the intra-E-UTRAN case. The latter approach is currently used, and it is desirable to maintain a common behaviour, so the proposal below continues in the “integrated” way. 

Two text proposals are provided: the first based on the baseline [1] and the second based on [3] 
5.1 TP based on [1]
--------------------------First change-------------------------

5.4.3.5
Mobility from E-UTRA failure

The UE shall:

1>
If the UE fails to connect to the target cell indicated in the MobilityFromEUTRACommand message:

2>
End the Mobility from E-UTRA procedure;
2> Start the actions upon handover failure as described in 5.3.6.3.





--------------------------Next change-------------------------

5.3.6.3
T304 expiry (handover failure)

The UE shall:

1>
If T304 expires or access to target system fails at handover from E-UTRA (handover failure): 

2>
start timer T311;

2>
reset MAC and re-establish RLC for all RBs that are established;

NOTE
Following T304 expiry dedicated preambles, if provided within the DedicatedRandomAccessParams, are not available for use by the UE anymore. 

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

2>
revert back to the configuration used in the source cell (details are FFS);

Editor's note:
The UE ignores the configuration received in the message triggering the handover and applies the source cell configuration e.g. C-RNTI. Further details are FFS, i.e. which part of the configuration is restored (e.g. upper parts of L2) and what part of the configuration is cleared (e.g. parts of/ complete L1-configuration)

2>
Upon selecting an E-UTRA cell while T311 is running:

3>
stop timer T311;
3>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which initiation the procedure ends.

2>
Upon selecting an inter-RAT cell while T311 is running:

3>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
The actions the UE shall perform upon T311 expiry are assumed to be covered by 5.3.10.5 i.e. it is assumed that there is no need to specify these requirements in this section also.

--------------------------Next change-------------------------

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 5.4.3.5; or

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

Upon initiation of the procedure, the UE shall:

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;

--------------------------Next change-------------------------

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 occurred (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 occurred (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 occurred (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 occurred (other cases)
3>
the identity of the target cell (details FFS)
2> set Cause Value to XX.
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.

--------------------------Next change-------------------------

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
	Access barred while the UE is performing RRC connection establishment for the establishmentCause ‘mo-Data’
	Upon entering RRC_CONNECTED, upon 

cell re-selection and upon receiving SystemInformationBlockType2  including a value of the accessProbabilityFactor or accessClassBarringTime in accessBarringForOriginatingCalls 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

	T305
	Unsuccessful access barring check while UE is performing RRC connection establishment for the establishmentCause ‘mo-Signalling’
	Upon entering RRC_CONNECTED, upon cell re-selection and upon receiving SystemInformationBlockType2 including a value of accessProbabilityFactor or accessBarringTime in accessBarringForSignalling different from the stored value
	None

	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, upon T312 expiry or upon failure to access the target cell in inter-RAT handover from E-UTRAN
	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 changes-------------------------

5.2 Alternative TP based on [3]
--------------------------First change-------------------------

5.4.3.5
Mobility from E-UTRA failure

The UE shall:

1>
If the UE fails to connect to the target cell indicated in the MobilityFromEUTRACommand message:

2>
End the Mobility from E-UTRA procedure;
2> Start the actions upon handover failure as described in 5.3.6.3.






--------------------------Next change-------------------------
5.3.6.3
T304 expiry (handover failure)

The UE shall:

1>
If T304 expires or access to target system fails at handover from E-UTRA (handover failure): 

2>
start timer T311;

2>
reset MAC and re-establish RLC for all RBs that are established;

NOTE
Following T304 expiry dedicated preambles, if provided within the DedicatedRandomAccessParams, are not available for use by the UE anymore. 

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

2>
revert back to the configuration used in the source cell (details are FFS);

Editor's note:
The UE ignores the configuration received in the message triggering the handover and applies the source cell configuration e.g. C-RNTI. Further details are FFS, i.e. which part of the configuration is restored (e.g. upper parts of L2) and what part of the configuration is cleared (e.g. parts of/ complete L1-configuration)

2>
Upon selecting an E-UTRA cell while T311 is running:

3>
stop timer T311;
3>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which initiation the procedure ends.

2>
Upon selecting an inter-RAT cell while T311 is running:

3>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
The actions the UE shall perform upon T311 expiry are assumed to be covered by 5.3.10.5 i.e. it is assumed that there is no need to specify these requirements in this section also.

--------------------------Next change-------------------------
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>
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 5.4.3.5; or

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

Upon initiation of the procedure, the UE shall:

1>
start timer T311;

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

NOTE
Following T304 expiry dedicated preambles, if provided within the DedicatedRandomAccessParams, are not available for use by the UE anymore. 

1>
select a suitable cell in accordance with the cell selection process as specified in [4];

--------------------------Next change-------------------------
5.3.7.3
Actions upon (re-)entry of service area while T311 is running
Upon (re-)entry of service area while T311 is running, the UE shall:

1>
Upon selecting an E-UTRA cell:

2>
stop timer T311;

2>
start timer T301;

2>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.3;

NOTE 1
The criteria for re-entry of service area specified in 5.3.10.4.

NOTE 2
This procedure applies also if the UE returns to the source cell

1>
Upon selecting an inter-RAT cell:

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

5.3.7.4
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 occurred (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 occurred (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 occurred (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 occurred (other cases)
3>
the identity of the target cell (details FFS)
2> set Cause Value to XX.
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.

--------------------------Next change-------------------------

7.4 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
	Access barred while the UE is performing RRC connection establishment for the establishmentCause ‘mo-Data’
	Upon entering RRC_CONNECTED, upon 

cell re-selection and upon receiving SystemInformationBlockType2  including a value of the accessProbabilityFactor or accessClassBarringTime in accessBarringForOriginatingCalls 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

	T305
	Unsuccessful access barring check while UE is performing RRC connection establishment for the establishmentCause ‘mo-Signalling’
	Upon entering RRC_CONNECTED, upon cell re-selection and upon receiving SystemInformationBlockType2 including a value of accessProbabilityFactor or accessBarringTime in accessBarringForSignalling different from the stored value
	None

	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, upon T312 expiry or upon failure to access the target cell in inter-RAT handover from E-UTRAN
	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 changes-------------------------
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5.4.3.5
Mobility from E-UTRA failure


The UE shall:


1>
If the UE fails to connect to the target cell indicated in the MobilityFromEUTRACommand message:


2>
If the UE succeeds to revert back to the source E-UTRA cell and the configuration used prior to the reception of the MobilityFromEUTRACommand message (FFS):


Editor's note:
Further details need to be specified regarding the (part of the) previously used configuration that the UE shall resume.


3>
send a MobilityFromEUTRAFailure message;


2>
else:


3>
act as specified for the case of detecting radio link failure (FFS);


The details of the handover failure handling are FFS, i.e. whether the failure handling is the same for handover and cell change order, whether RL failure operation will be re-used, whether UE shall (always) revert to source cell


