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1. Introduction

In Sorrento meeting, RAN2 had some agreements on handover failure handling. This document discusses following remaining issues.
· Timing to consider handover successful (i.e. CondA timing)

· Timing to stop & start T_handover and entity to handle T_handover

· Timing to start radio link failure monitoring (i.e. L1 sync check start)

2. Discussion
2.1. Timing to consider handover successful
In Sorrento meeting, it was concluded that timing to consider handover successful is Alt.a: successful Random Access Response reception, or Alt.b: successful Message 3 HARQ for dedicated preamble and successful RACH Message 4 PDCCH reception for non-dedicated preamble. We propose to consider handover successful, when Random Access Response is received.
We propose to consider handover successful, when Random Access Response is received for both non-dedicated preamble and dedicated preamble. This behaviour has following benefits.
Main benefit is to simplify UE behaviour, since UE doesn’t need to change timer handling on whether to use non-dedicated preamble or dedicated preamble. In addition, we think that same timing between non-dedicated preamble and dedicated preamble can make setting of T_handover more adequate, since different timing means that T_handover has to be more conservative.

One possible drawback is for the case that UE uses non-dedicated preamble and is failed in contention resolution. In this situation, UE and network have different understanding on UE situation, since UE considers handover successful and network doesn’t consider handover successful. However, this scenario should be fairly rare, since dedicated preamble would be used for normal handover procedure. Therefore, we don’t see reason to optimize behaviour for this scenario.
It should be noted that it is still possible for the UE to use re-establishment procedure for the cells under eNB to which target cell belongs, since target eNB has UE configuration before/after handover successful. One issue would be how target eNB should recognize whether to use configuration before handover successful or after handover successful. In order to solve it, it would be simple to transmit transaction identifier in RRC Connection Re-establishment message as proposed in [1]. If transaction identifier in RRC Connection Re-establishment message is same as handover command, target eNB considers that UE stores configuration after handover successful. If transaction identifier in RRC Connection Re-establishment message is different from handover command, target eNB considers that UE sues configuration before handover successful.
Proposal 1: Handover is considered successful, when Random Access Response is received for both non-dedicated preamble and dedicated preamble
2.2. T_handover start & stop timing and entity to handle T_handover
In Sorrento meeting, RAN2 agreed to have T_handover as follows:
We will have a separate T-handover timer to indicate how long the UE should attempt to get access on the target cell. If CondA is met before T-handover expiry, the handover is successful. If CondA is not met before T-handover expiry, the handover fails.

During discussion on T_handover, it was clarified that counter for the number of preamble transmission is not enough in order to support blind handover. Therefore, timer is introduced as T_handover. However, RAN2 didn’t have further discussion on blind handover. This section discusses T_handover start & stop timing in order to support blind handover.
Blind handover requires cell search procedure before handover execution. In case of non-blind handover, UE will execute handover by L1&L2 configuration by RRC just after handover command reception, since UE already finds the target cell and maintains DL synchronization to target cell. However, UE needs to perform cell search procedure before L1&L2 configuration by RRC in case of blind handover. The behaviour is illustrated in Figure 1. In Figure 1, it is assumed that T_handover is started after Handover command reception in RRC and T_handover is stopped after Random Access Response as CondA.
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Figure 1: Current T_handover behaviour in case CondA is Random Access Response reception
In this procedure, we see following questions.
Question.1: Is one T_handover value for both blind handover and non-blind handover? Blind handover will requires e.g. more 700ms than non-blind handover because of cell search.

Question.2: Is T_handover really timer in RRC? Or, is it in MAC? 
Question.1 will be up to the motivation to have T_handover. If T_handover is used to detect handover failure as soon as possible, it will be difficult to use same value for both blind handover and non-blind handover, since the range will be really different. 
On the Question.2, if RRC handles timer, this means that RRC needs to have function to cancel RACH procedure in MAC. Currently, it’s up to UE implementation whether RRC has function to cancel RACH procedure in MAC, when cell reselection to go other cell is satisfied in RRC connection (re-)establishment procedure. However, if RRC handles timer, we think that UE RRC anyway needs to have the function. This is not preferable. In addition, indication of "RACH successful" from MAC to RRC is not required for other cases, since e.g. MAC just submitted received RRC Connection Setup message to RRC in RRC connection establishment procedure. If MAC handles T_handover, cancel procedure triggered by RRC and indication of "RACH successful" from RRC to MAC are avoided. Therefore, it’s preferable to handle T_handover in MAC.
In order to support different timer value between blind handover and non-blind handover and T_handover in MAC, there are two alternatives as follows:
Alternative.1: RRC handles timer to manage cell search for blind handover and MAC handles timer to manage RACH procedure as illustrated in Figure 2
· RRC starts T_handover (T_handover1 in Figure 2) after reception of Handover command. The timer is stopped, when RRC configures MAC. If the timer is expired due to cell search failure (i.e. target cell is not found), RRC stops handover procedure and starts RLF procedure.
· When RRC configures MAC, RRC also informs MAC of timer value which handled by MAC. The timer value is "T_handover – cell search period". Here, "cell search period" could be fixed value based on RAN4 requirement to find new cell. 
· MAC starts timer (T_handover2 in Figure 2) after MAC is configured by RRC. The timer is stopped, when Handover is considered successful in MAC. If the timer expiries, MAC terminates RACH procedure and informs RRC of RACH failure.
Alternative.2: RRC handles timer to manage cell search for blind handover and there is no timer to manage RACH procedure as illustrated in Figure 3
· RRC starts T_handover when RRC initiates cell search for target cell detection to L1. The timer is stopped, when RRC receives indication from L1 that target cell s detected. If the timer is expired due to cell search failure (i.e. target cell is not found), RRC stops handover procedure and starts RLF procedure.
· MAC performs RACH procedure without timer handling. Therefore, MAC performs RACH procedure until e.g. PREAMBLE_TX_COUNTER reaches maximum. When RACH procedure is considered successful, MAC doesn’t inform RRC of any indication. When RACH procedure is failed, MAC informs RRC of failure. 
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Figure 2: Alternative 1 procedure
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Figure 3: Alternative 2 procedure
We think that if timer is required to check MAC procedure, Alternative 1 should be supported. If counter is enough to check handover procedure in MAC, Alternative 2 is better from UE complexity perspective. 
In case of Alternative 1, whether timer in MAC is fixed or not should be considered. This is up to whether same timer is used for both blind handover and non-blind handover, or not. If same timer is used, the timer is not fixed. RRC needs to inform MAC of timer value "T_handover – cell search period which L1 spends". If different timer is used, the timer is fixed. RRC informs MAC of timer value "T_handover – defined cell search period".
Proposal 2: RAN2 should discuss whether timer is required to check handover procedure in MAC in addition to contention resolution timer. If the timer is not required, alternative 2 should be supported.

Proposal 3: RAN2 should discuss whether same timer value should be used for both blind handover and non-blind handover, or not.

2.3.  Timing to start radio link failure monitoring
In Sorrento meeting, one of the remaining issues is when to start radio link failure monitoring (i.e. L1 sync check start timing). This section proposes to start radio link failure monitoring (L1 sync check) just after L1 configuration for handover execution.

Radio link failure monitoring is used to check whether radio condition is ok from L1 perspective, or not. We think that the behaviour should be started as soon as possible. UE RRC configures L1 to access target cell, when UE RRC receives Handover command. L1 starts to monitor target cell at the timing as illustrated in Figure 4. Then, when radio link problem is detected in L1, this is indicated to RRC. UE RRC will start T310 based on the L1 indication. Alternatively, it could be considered to start radio link monitoring after handover is considered successful. However, this leads additional indication between RRC/MAC and L1. Therefore, it’s better to start Radio link monitoring after L1 reconfiguration to access target cell.
It should be noted that condition of radio link problem and condition to start T310 are still FFS and issues for RAN1.

Proposal 4: Radio link monitoring is started after L1 reconfiguration to access target cell.

3. Conclusion
This document discusses timing to start radio link failure monitoring and T_handover handling. We proposed RAN2 agrees following proposals.
Proposal 1: Handover is considered successful, when Random Access Response is received for both non-dedicated preamble and dedicated preamble

Proposal 2: RAN2 should discuss whether timer is required to check handover procedure in MAC in addition to contention resolution timer. If the timer is not required, alternative 2 should be supported.
Proposal 3: RAN2 should discuss whether same timer value should be used for both blind handover and non-blind handover, or not.
Proposal 4: Radio link monitoring is started after L1 reconfiguration to access target cell.
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