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1. Introduction

In Jeju meeting, RAN2 discussed whether to use physical channel failure procedure or radio link failure recovery procedure on the handover failure. In [1], Panasonic proposed physical channel failure is used when UE couldn’t detect target cell. Hence, radio link failure procedure is used after UE sends Message 1 (Random Access Preamble). The arguments are as follows:

· Avoid possibility to lead inconsistency between UE and network:

· UE may fail to receive acknowledgement of Handover complete, even if target cell receives Handover complete. In this case, path switching may be triggered by target cell, even if UE may be back to source cell. Physical channel failure procedure couldn’t be used in this case. Therefore, radio link failure procedure should be used for recovery.

· UE simplification:

· UE complexity is increased, if UE needs to maintain timing and configuration in source cell after synchronizing to target cell and using new configuration in target cell

This document discusses this issue further from following three aspects, and proposes to use radio link failure procedure for handover failure case.
· Period to detect failure

· Difference between physical channel failure procedure and radio link failure recovery procedure

· Behaviour in case UE couldn’t detect target cell
2. Discussion
Period to detect failure
Random access preamble retransmission is handled by MAC [2]. We think higher layers also supports to retry RACH procedure based on timer or counter. The behaviour to use timer is illustrated in Figure 1. In general, cell which UE performs handover is best cell, since main driver for mobility is radio condition as already agreed. Therefore, in order to increase possibility that UE establishes connection with target cell (i.e. best cell), the timer or counter should not be small value. For example, if 4 consecutive random access preamble transmissions in MAC by power ramping (i.e. 30ms), 8ms for random access response reception, 3 HARQ retransmissions for handover complete (i.e. 32ms), and 1 retransmission in higher layer is assumed, UE requires around 140ms (i.e. (30+8+32) * 2 (higher layer retransmission)) to detect that handover is failed. In case random access slot is less than this calculation, the time to detect failure increases more. The period is enough long to consider as radio link failure procedure.
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Figure 1: Retransmission behaviour at Handover in case timer is used to retry procedure
Difference between physical channel failure procedure and radio link failure recovery procedure
Procedure of physical channel failure and radio link failure are illustrated in Figure 2 (a) and (b), respectively. 
In case of radio link failure procedure, 4 more messages exchange is required compared with physical channel failure procedure. Therefore, physical channel failure procedure has some benefit from radio efficiency and latency perspective. But from total radio efficiency perspective, the difference between physical channel failure and radio link failure recovery is small, since this handover failure is rare event.  In addition, only RRC Connection Reconfiguration is a potentially big message. One relatively big RRC message for rare event wouldn’t reduce radio efficiency. Note that RRC Connection Re-establishment which is used only for contention resolution and security activation is short message, and RRC Connection Re-establishment Complete and RRC Connection Reconfiguration Complete are also short message, since this is only used to indicate acknowledgement. Therefore, the benefit of physical channel failure procedure is not so large in radio efficiency and latency.
Latency of radio link failure procedure is shorter than initial access, since no negotiation is required with MME. Current c-plane requirement is 100ms. Likewise, radio link failure procedure is also finished within 100ms normally. We think the procedure is enough first as the recovery procedure to help rare event. Therefore, we propose not to use physical channel failure procedure to avoid UE complexity described in introduction.
[image: image2.emf]UE Source cell

RRC Connection Reconfiguration Failure

Random Access Preamble, or

Scheduling Request

Random Access Response, or

Normal grant

RRC Connection Reconfiguration

Handover failure 

is detected

UE Source cell

RRC Connection Re-establishment 

Request

RRC Connection Re-establishment

Random Access Preamble

Random Access Response

RRC Connection Reconfiguration

Handover failure 

is detected

RRC Connection Re-establishment 

Complete

resume old 

configuration

RRC Connection Reconfiguration

RRC Connection Reconfiguration 

Complete

establish new 

connection



(a) physical channel failure procedure                               (b) radio link failure procedure
Figure 2: Procedure of physical channel failure and radio link failure
Behaviour in case UE couldn’t detect target cell
In LTE, there is no dedicated physical resource to establish connection with target cell, since all downlink resource is shared resource. Therefore, this scenario only happens in blind handover. In our view, blind handover is not used so often, since measurement to target cell should be performed before handover in order to decide best cell from radio perspective. If physical channel failure procedure is only applicable to this scenario, this leads additional complexity to rare scenario. Therefore, we propose RAN2 discusses usage of blind handover. If RAN2 could agree that this is rare event, we also propose to use radio link failure procedure for the case that UE couldn’t detect target cell.
3. Conclusion
This document discusses handover failure behaviour. We propose RAN2 discusses and agreed following proposals.
· Radio link failure recovery procedure should be used for handover failure except for the case that UE couldn’t detect target cell
· Whether blind handover is rare event or not should be clarified

· If RAN2 can agree that blind handover is rare event, radio link failure recovery procedure is used instead of physical channel failure procedure, even if UE couldn’t detect target cell
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