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Discussion and decision
1.  Introduction
This paper discusses inter-RAT HO/ CCO failure handling, and proposes an update to TS 36.331. The principle is to remove the MobilityFromEUTRAFailure procedure, and align the failure handling to the intra-LTE handover failure handling, both for inter-RAT HO and CCO. The timer T304 can be reused for inter-RAT HO/ CCO failure detection, and the corresponding “CondA” shall be defined.
2. Discussion
2.1
Failure handling for inter-RAT HO
The current TS 36.331 states in 5.4.3.5, the following UE behaviours for inter-RAT handover failure handling:

	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


In order to clarify this further, the following aspects should be considered:

· For intra-LTE handover, no “handover failure” message is defined, i.e., the UE enters the RLF procedure after not having met the “CondA” before T304 expiry.

· Upon detecting intra-LTE handover failure, T311 is started and the UE performs suitable cell selection. Which frequency/ RAT the UE prioritises is unspecified, i.e., this is up to UE implementation.
· In certain cases like CSFB, searching a suitable cell from the target RAT may be desirable, instead of the UE reverting to the source cell.
· At the LTE RRC Ad Hoc, RAN2 discussed CSFB failure handling based on [1], and reached consensus that any specific failure handling for CSFB should be avoided, and the handling should be aligned to the normal inter-RAT HO/ CCO failure handling. This has lead to an LS to SA2, CT1 and RAN3 in [2].
From these considerations, the followings are proposed:
Proposal 1
The MobilityFromEUTRAFailure procedure can be removed.

Proposal 2
In case of inter-RAT handover failure, the same procedure as for intra-LTE handover failure can be applied, i.e., the UE starts T311 and performs the RLF handling procedure.
Proposal 3
The suitable cell selection after inter-RAT handover failure can be left to UE implementation (the same handling as for RLF and intra-LTE handover failure).

Proposal 4
T304 can be reused for inter-RAT HO failure detection. The corresponding “CondA” is FFS.
This is thought to be beneficial in terms of simplifying UE implementation as well as testing.
2.2
Failure handling for inter-RAT CCO

The failure handling for inter-RAT CCO is currently FFS. Given the considerations in 2.1, it seems preferable to align the failure handling with the inter-RAT HO case, both from UE and eNB implementation perspectives.

Proposal 5
The failure handling for inter-RAT CCO can be the same as for inter-RAT HO.

For inter-RAT CCO, the corresponding “CondA” also needs to be defined. From UE implementation perspective, it would be desirable to align the condition for successful CCO with the UTRA to GERAN CCO case. Hence, a timer similar to T309/ T3174 in legacy should be defined. For this purpose, T304 can be reused. The corresponding “CondA” can be the target cell detection.

Proposal 6
T304 can be reused for inter-RAT CCO failure detection. The corresponding “CondA” is the target cell detection.

The time required for inter-RAT HO and CCO to succeed with sufficient reliability would be different. Moreover, the time required would also depend on the target RAT, i.e., UTRA, GERAN or non-3GPP. As such, it would be desirable that the timer value for T304 is signalled by the MobilityFromEUTRACommand.
Proposal 7
The timer value for T304 should be sent by the MobilityFromEUTRACommand.

3. Conclusions
The followings were proposed:
Proposal 1
The MobilityFromEUTRAFailure procedure can be removed.

Proposal 2
In case of inter-RAT handover failure, the same procedure as for intra-LTE handover failure can be applied, i.e., the UE starts T311 and performs the RLF handling procedure.
Proposal 3
The suitable cell selection after inter-RAT handover failure can be left to UE implementation (the same handling as for RLF and intra-LTE handover failure).

Proposal 4
T304 can be reused for inter-RAT HO failure detection. The corresponding “CondA” is FFS.
Proposal 5
The failure handling for inter-RAT CCO can be the same as for inter-RAT HO.

Proposal 6
T304 can be reused for inter-RAT CCO failure detection. The corresponding “CondA” is the target cell detection.

Proposal 7
The timer value for T304 should be sent by the MobilityFromEUTRACommand.
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5.4.3
Mobility from E-UTRA

5.4.3.1
General
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Figure 5.4.3.1-1: Mobility from E-UTRA, successful




The purpose of this procedure is to move a UE in RRC_CONNECTED to a cell using another Radio Access Technology (RAT), e.g. GERAN, UTRA or CDMA2000 systems. The mobility from E-UTRA procedure covers both:

-
handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell and

-
cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable only to GERAN.

The mobility from E-UTRA procedure applies when SRBs are established, possibly in combination with DRBs.
Next modification section
5.4.3.5
Mobility from E-UTRA failure

The UE actions upon mobility from E-UTRA failure are the same as specified in 5.3.6.3.







Next modification section
–
MobilityFromEUTRACommand
The MobilityFromEUTRACommand message is used to command handover or a cell change from E‑UTRA to another RAT (3GPP or non-3GPP).

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

MobilityFromEUTRACommand message
-- ASN1START

MobilityFromEUTRACommand ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




mobilityFromEUTRACommand-r8


MobilityFromEUTRACommand-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {


interRAT-Target





InterRAT-Target,


interRAT-Message




InterRAT-Message




OPTIONAL,
-- Need OP


t-304







ENUMERATED {ffs},

 -- value range, default value FFS

...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this message are FFS.
	MobilityFromEUTRACommand field descriptions

	interRAT-Target

Field description is FFS.

	interRAT-Message

Field description is FFS.

	t-304

Timer T304 as described in section 7.3


Next modification 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
	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 or
Reception of MobilityFromEUTRACommand message
	Criterion for successful handover completion is met or
Criterion for successful inter-RAT cell change order is met
	Consider handover to have failed and perform re-establishment on the ‘best cell’ (details FFS)

Start T311 or
Consider inter-RAT cell change order 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 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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