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1. Introduction

In RAN2#62bis, T304 usage for the network controlled mobility procedure between E-UTRA and other RATs was discussed as follows:
· It was agreed to use T304 for both handover and CCO from E-UTRA to other RATs. Trigger to stop T304 is FFS
· Whether T304 should be used for inter-RAT handover from UTRAN to E-UTRAN, or not is FFS
In UMTS, basic principle is that source RAT has timer for CCO, and target RAT has timer for handover. We discussed how to handle T304 and some issues for inter-RAT mobility in this document.
2. Discussion
2.1. Network controlled mobility procedure from E-UTRA to other RATs
In RAN2#62bis, it was agreed to use T304 for both handover and CCO from E-UTRA to other RATs as already specified in updated RRC spec [1]. In case of CCO from E-UTRA to other RATs, it would not be problem to use T304, since this is aligned with principle in UMTS for inter-RAT mobility (i.e. source RAT has timer). Therefore, whole CCO procedure will be handled by T304. However, situation is different in case of handover from E-UTRA to other RATs, since target cell has timer for handover handling (e.g. T312 in UMTS). When T304 is stopped is still unclear. One alternative is to stop the completion of inter-RAT handover in target RAT (alt.1). Other alternative is to stop at the detection of target cell (alt.2). We discussed these two separately and propose not to use T304.
Alt.1: T304 is stopped at the completion of inter-RAT handover:

Timer in source RAT should be longer than timer in target RAT for inter-RAT handover in this alternative. Handover failure behaiour is illustrated in Figure 1 for the case that timer expiry in source RAT and timer running in target RAT. In UMTS, T312 is used to handle mobility procedure. T312 is started at the synchronization procedure A start and stopped at the reception of N312 "in sync" indication from L1. If T304 in E-UTRA is shorter than T312 in UTRA, there could be a situation as Figure 1. This is complicated for UE, since UTRA implementation has to consider possible interruption from E-UTRA. Therefore, timer in source RAT should be longer than timer in target RAT for inter-RAT handover in this alternative.
T304 has to have additional value ranges compared with intra-E-UTRA handover cases. In case of handover to UTRA, default timer value (i.e. 1sec for T312) will be used based on current URA specification. Therefore, required value would be something like 1.1sec or 1.2sec by considering e.g. cell detection delay. This value would not be used for intra-E-UTRA handover. Therefore, T304 has to have special values for handover to UTRA. 
It’s also necessary to consider timer values for other inter-RAT handover which uses other handover handling timer like GSM. Based on these aspects, this alternative should be avoided in order to minimize value range for T304 and avoid complicated timer management. 
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Figure 1: Handover failure behaviour for the case that timer expiry 
in source RAT and timer running in target RAT
Alt.2: T304 is stopped at the detection of target cell:

In this alternative, it’s not necessary to have relation between T304 and timer in other RATs, since timer in other RATs would not be expired before cell detection. Therefore, there is no timer period issue compared with Alt.1. However, UTRA behaviour is still impacted by E-UTRA, since cell search behaviour in UTRA is cancelled by E-UTRA. This means that UTRA implementation has to be changed. Therefore, UE implementation is still complicated by supporting this alternative.
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Figure 2: Handover failure behaviour
Based on discussion on two alternatives, it seems preferred alternative is Alt.2 (i.e. T304 is stopped at the detection of target cell). However, Alt.2 has still impacts to UE implementation/complexity. Therefore, it’s necessary to justify reason to introduce T304 for handover from E-UTRA to UTRA. In mobility from GSM to UTRA, there is no timer in source RAT. Since we don’t see any problem in the current mobility from GSM to UTRAN, it would not be problem not to have timer in source RAT. Therefore, we propose that T304 should not be used for handover from E-UTRA to UTRA. It should be noted that CCO from E-UTRA to UTRA requires T304 (as similar to T309 in UTRA), since target side does not have timer. 
Proposal 1: T304 should not be used for handover from E-UTRA to UTRA. It should be noted that CCO from E-UTRA to UTRA requires T304 (as similar to T309 in UTRA), since target side does not have timer
2.2. Network controlled mobility procedure from UTRA to E-UTRA

In RAN2#62bis meeting, it was discussed whether T304 is used for handover from UTRA to E-UTRA, or not. We think that T304 could be used from following reasons:
· This value could be transparent to source RAT, since no timer is defined in UTRA for handover handling (i.e. no timer negotiation is needed)
· Endless RACH procedure and dedicated preamble should be managed by timer as same as intra-E-UTRA handover
· IE "MobilityControlInformation" is used for inter-RAT handover to E-UTRA. Therefore, T304 needs to be included, since T304 is mandatory IE
Therefore, we propose to use T304 for handover from UTRA to E-UTRA.
Proposal 2:  T304 should be used for handover from UTRA to E-UTRA
2.3. Small issues on inter-RAT mobility
This section discusses some small issues on inter-RAT mobility
Failure case for handover from E-UTRA:
Current RRC spec in Sec5.4.3.5 stated UE behaviour as follows: 
	The UE actions upon T304 expiry (mobility from E-UTRA failure) are the same as specified in 5.3.6.3.


Currently, only T304 expiry is captured as failure case. However, we think that it’s not necessary to wait for T304 expiry e.g. for invalid/Unsupported HANDOVER TO UTRAN COMMAND as specified in TS25.331 8.3.6.4/8.3.6.4a. Therefore, if failure indication from target RAT is received, UE actions for recovery should be started.
Proposal 3: Failure indication from target RAT should be considered as trigger of failure procedure as same as T304 expiry
Successful completion of network controlled mobility from E-UTRA to UTRA:
Current RRC spec in Sec5.4.3.4 stated UE behaviour as follows:

	Upon successfully completing the handover, the UE shall:

1>
perform the actions applicable upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.12.


In our understanding, this section is not only for handover, but also for CCO. Therefore, CCO behaviour should be captured.
Proposal 4: CCO should be captured as same as handover in Section 5.4.3.4
3. Conclusion
This document discusses Inter-RAT mobility issues. We propose RAN2 agrees following proposals.

Proposal 1: T304 should not be used for handover from E-UTRA to UTRA. It should be noted that CCO from E-UTRA to UTRA requires T304 (as similar to T309 in UTRA), since target side does not have timer
Proposal 2: T304 should be used for handover from UTRA to E-UTRA
Proposal 3: Failure indication from target RAT should be considered as trigger of failure procedure as same as T304 expiry
Proposal 4: CCO should be captured as same as handover in Section 5.4.3.4
4. Reference
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5. Text proposal
	First modification


5.4.2.3
Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE shall:

1>
start timer T304;
1>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
set the C-RNTI to the value of the newUE-Identity;

1>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

Editor's note:
It is FFS if a keyIndicator is used to indicate if the UE shall apply the AS-derived keys associated either with the last used or an unused/ cached Kasme;

1>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the indicated integrity protection configuration 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 the indicated ciphering algorithm immediately, i.e. the indicated ciphering configuration 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>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

1>
synchronise to the DL of the target cell;
1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;

1>
enter E-UTRA RRC_CONNECTED, upon which the procedure ends.

Editor's note:
It is FFS if 36.331 needs to include a timer to supervise the RA procedure or whether for all cases there are timers running in the other RATs that already provide the required functionality.

Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell.

Editor's note:
The handling of outstanding signalling/ data may need to be clarified.

Editor's note:
There may be a need to re-map information regarding e.g. EPS bearers, security context, initialisation of variables

	Second modification


5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall:


1> consider inter-RAT mobility is initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;

1>
If the inter-RAT message contained in the targetRAT-MessageContainer concerns a ‘handover command’:

2>
access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

2>
If the MobilityFromEUTRACommand message includes a subset of the established DRBs (FFS):

3>
inform upper layers about the failure to continue the DRBs not included in the MobilityFromEUTRACommand message;

1>
else (the inter-RAT message contained in the targetRAT-MessageContainer concerns a ‘cell change order’):

2>
set timer T304 to the value indicated in the MobilityFromEUTRACommand message and start T304;
2>
establish the connection to the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

5.4.3.4
Successful completion of the mobility from E-UTRA

Upon successfully completing the handover and cell change order, the UE shall:

1>
perform the actions applicable upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.12.

Editor's note:
There may be a need to re-map information regarding, e.g. EPS bearers, security as well as clearing of variables, UE context. Also, timers monitoring the successful completion (if specified), may need to be stopped.

	Third modification


–
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,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {


t304







ENUMERATED {ffs}

OPTIONAL,
-- Cond CCO Value range FFS
targetRAT-Type





ENUMERATED {












utra, geran, cdma2000, spare5, spare4,












spare3, spare2, spare1},


targetRAT-MessageContainer


OCTET STRING,


...

}

-- ASN1STOP

	MobilityFromEUTRACommand field descriptions

	t304

Timer T304 as described in section 7.3.

	targetRAT-Type

Indicates the target RAT type.

	targetRAT-MessageContainer

Used to carry messages corresponding to specifications from the target RAT.


	Conditional presence
	Explanation

	CCO
	The IE is mandatory present in case of CCO; otherwise it is not needed.
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