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1 Introduction

In this document, the consideration on how to check the synchronisation status of radio link for E-UTRA is provided taking into account the case of WCDMA.

2 Radio Link Failure in TS36.300 [1]

In the section 10.1.6 in [1], the behaviour associated to radio link failure is captured, which is copied below for the convenience:
Two phases governs the behaviour associated to radio link failure as shown on Figure 10.1.6:

-
First phase:

-
started upon radio problem detection;
-
leads to radio link failure detection;

-
no UE-based mobility;

-
based on timer or other (e.g. counting) criteria (T1).

-
Second Phase:

-
started upon radio link failure detection;

-
leads to RRC_IDLE;

-
UE-based mobility;

-
Timer based (T2).
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Figure 1: Radio Link Failure (copy from figure 10.1.6 in [1])
3 Synchronization primitives
The description of the phases of radio link failure in the above section is still missing the criteria for radio problem detection. In WCDMA, synchronisation primitives are used to indicate the synchronisation status of radio links, both in uplink and downlink. In downlink, the criteria for reporting synchronization status are defined based on following measures; DPCCH quality, the quality of the TPC fields of the F-DPCH frame or received transport blocks with a non-zero length CRC mapped to the DPDCH. The evaluation of the criteria is performed by monitoring the measures for predefined time windows and comparing these with predefined thresholds. Depending on the fulfilment of the criteria, out-of-sync or in-sync is reported to higher layers using the CPHY-Out-of-Sync-IND or CPHY-Sync-IND primitives, respectively [2]. 
Similar to WCDMA, the candidate measures to report out-of-sync or in-sync in E-UTRA downlink could be as below:
· CRC check on transport blocks mapped to the PDSCH
· PDCCH quality
However, E-UTRA specific features such as the packet oriented and scheduling based operation introduce the need for further considerations. The following cases could be interpreted that the synchronisation status of radio link is out-of-sync:
· Reference signal quality is below the pre-defined threshold.
· Either reference signal SNR or reference signal error rate would be worth representing synchronisation status.
· This measure cannot take into account if the UE-specific power control is properly working. 
· Even though a UE has sent scheduling requests several times, it has not received any scheduling grant for a predefined time.

· The reason for this case would be that the uplink synchronisation status became to be out-of-sync without perception at UE so that the eNB has not received any request from the UE.

· Another reason for this case would be that the eNB schedules no UL transmission anyway due to the scheduling policy even though it has succeeded to decode scheduling request from the UE.  

· A UE does not receive any ACK in response to PUSCH for a predefined time.
· The reason for this case would be that the uplink synchronisation status became to be out-of-sync without perception at UE so that the eNB has not succeeded in decoding any PUSCH from the UE.

· Another reason for this case would be that the eNB continuously fails to decode PUSCH even though the synchronisation status remains in-sync. 
Since there could be no periodic downlink transmission to a UE, decision on whether the uplink scheduling grant and/or the downlink ACK signal was detected during the pre-configured monitoring time may be helpful to check the radio link synchronisation status. 
4 Radio link failure procedure
As done in WCDMA, radio link failure procedure is based on the synchronisation status primitives indicating in-sync and out-of-sync. When the radio link is in the in-sync state, m consecutive “out-of-sync” indications reported to higher layers result in radio link problem. As shown in figure 1, detecting radio link problem leads to radio link failure which is based on timer (T1) or other (e.g. counting) criteria. If n consecutive “in-sync” indications are reported to higher layers before the expiry of the timer, the timer shall be stopped and reset. If the timer expires, it is considered “radio link failure”.
5 Conclusion
In this contribution the consideration on the synchronisation primitives and radio link failure procedure is provided taking into account the case of WCDMA. Specifically, candidate measures to report out-of-sync or in-sync are provided as well. We propose to take into account above aspects for further discussion on the radio link monitoring for E-UTRA and to capture the agreeable part to the relevant specification.
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