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Decision/action requested

The group is asked to discuss and agree on the proposals for alarm definition extension for thresholdInfo.
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Rationale

In a deployed radio access network, the so-called “sleeping cell” fault may sometimes happen. A sleeping cell is incapable of providing access service due to various problems; however, it appears to be normal from OAM aspect. When this happens, in most cases it is hard to detect a sleeping cell by tracing a single point of network elements.

One reasonable solution is that a cell is considered as sleeping cell, if multiple thresholds of a number of measured network elements are exceeded (or not reached). More details are demonstrated below with respect to E-UTRAN.
The RLC TX and RX OM parameters are recorded and analyzed continuously to detect sleeping cells, which may include RlcDlSduRxTotal, RlcDlSduRxTotalOctets, RlcDlSduProcessed, RlcDlSduProcessedOctets, RlcUlSduTxTotal and RlcUlSduTxTotalOctets.  Given N the length of the detection time window with the unit of hours, the aforementioned parameters are checked in this time-domain window. When the cell works well, these statistical results can be used as thresholds. Let t1, t2, t3, t4, t5 and t6 be the actual measured values, and T1, T2, T3, T4, T5 and T6 be the predefined thresholds of RlcDlSduRxTotal, RlcDlSduRxTotalOctets, RlcDlSduProcessed, RlcDlSduProcessedOctets, RlcUlSduTxTotal and RlcUlSduTxTotalOctets within the detection time window, respectively. If the criterion listed below is fulfilled after N-hour time-domain window elapsed, the cell can be declared as sleeping and then an alarm can be signaled to the operator:
(t1 < T1) && (t2 < T2) && (t3 < T3) && (t4 < T4) && (t5 < T5) && (t6 < T6)
Observation 1: In a practical system, it is important to monitor the network status and make decisions based on multiple thresholds of different measured objects.
In current specifications, the definition of the information attribute ‘thresholdInfo’ allows at most one threshold info entry to be encapsulated in a single alarm [1][2][3]. With this limitation, the operator may be unable to collect sufficient information for locating the point of fault directly.
Observation 2: Extension can be made to the definition of the information attribute ‘thresholdInfo’ such that more than one threshold information is allowed to be carried in a single alarm. The operator can thus locate and resolve issues more precisely and quickly with the aid of such detailed information.
Conclusion: In order to enhance the robustness, reliability and debugging functionality of network equipment, it is preferrable to monitor more than one threshold value of the measurement object, such that more information can be forwarded to the OAM through one alarm. Furthermore, enabling multiple threshold info entries in a single alarm also allows greater flexibility in the design of network equipment.
4
Detailed proposal

Based on the discussions above, it is proposed to accept the proposal below.
Proposal: Extend the information attribute of “thresholdInfo” definition to allow a single alarm to encapsulate more than one threshold info entry.
Text Proposals to 32.111-2: Please see reference [4].
Text Proposals to 32.111-3: Please see reference [5].
Text Proposals to 32.111-5: Please see reference [6].
