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Decision/action requested

It’s asked for the group to discuss and approve the proposals on subscribing RLF reports over Itf-N.
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Rationale

In SA5 #80 meeting, the group agreed standalone RLF reporting over Itf-N. One open issue is the filter mechanism in RLF reporting. Some requirements of filtering RLF reports are addressed in [1] that:

a) If RLF reports are activated in a larger area of the network, it is possible that the amount of RLF reports delivered to the TCE can be much more than in case of MDT.
b) There can be certain targets why RLF reports are collected from the network.
We propose to use the term “subscription” instead of “filter” in the following discussion, since “subscription” is more normative than “filter” in 32 series specifications.

       During offline discussion in San Francisco, RAN 2 MDT rapporteur pointed out the amount of RLF reports may not be so many in the network. Therefore, this document makes some further investigation on the above two bullets, and suggests to regard subscribing RLF reports as a valid use case. Some subscription conditions are also discussed for RLF reporting.
RLF reports in an eNB mainly have two different usages:

· Used by SON algorithms in the eNB, such as distributed handover optimization. 

· Used by management applications in NM level, such as checking coverage problem, or root cause analysis of poor call drop rate, as indicated in TS 32.421.

Basically RLF report collection in the first usage should be excluded from reporting over Itf-N. In [3], some methods are discussed to distinguish RLFs due to a coverage hole and RLFs due to inappropriate setting of handover parameters by judgement of the last set of RSRP/RSRQ measurements:

/* Drafted from [3]

For instance, if the set (of RSRP/RSRQ measurements) includes only a single and small value, the cause is likely to be a coverage hole. In contrast, if the set includes two or more values, and some of them are larger than some thresholds, the cause is clearly bad setting of HO parameters.
/*End of drafting 

Therefore, a subscription mechanism is useful to identify what collection of RLF reports is the target of the activated trace job according to the requirement of a management application in NM level. This is an “on demand” RLF reporting mechanism. For example, if a management application wants to detect coverage holes in a specified network area, then a trace job is activated with the type “RLF report only”. In this job, subsciption conditions are defined to indicate in what area scope and in what RSRP/RSRQ conditions (below a threshold) should RLF reports be collected over Itf-N.

       On the issue of the amount of RLF reports in the network, the average RLF number  in a large area of macro network is simulated in [2] in different scenarios of mobility procedures (See Figure 1, drafted from [2]). It can be seen that RLF events do not happen frequently on per UE basis (ranged from 0.001 to 0.018 per UE per second in brown line). If a macro cell has 1000 active UEs, the average number of RLF events in one day will reach the scale of 86400 to 1555200. If the time duration is even enlarged to a month, and the RLF reporting collection area is enlarged to hundreds of cells in the network, the total number of RLF reports will be a huge number. 
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Figure 1.  Average number of RLFs per UE per second for legacy macro/macro network
Proposal 1: Subscribing RLF reports over Itf-N is a valid use case to fulfil “on demand” reporting requirements of management applications in NM level.
Based on “on demand” reporting requirements from NM level applications, the following conditions can be configured to subscribe RLF reports in the Element Manager:

· Area scope, to indicate which eNBs are involved for RLF reporting. This requirement has already been captured in TS 32.421.

· Time duration, to indicate in what time duration the time stamps of RLF reports are situated. A typical use case of this subscription condition is root cause analysis of poor call drop rate. For example, when the Network Manager detects there are several PM periods with poor call drop rate in a specified cell, it will create a trace job to collect RLF reports in such PM periods of the same cell. It should be noted that, the UE does not attach a time stamp to RLF report when it transmits RLF report to the network. So the eNB should add the time stamp to RLF report when it receives RLF report. The time stamp reflects when does a RLF event occur.
· RSRP/RSRQ threshold, as discussed in this document, different range of RSRP/RSRQ values in a RLF report can be used to detect whether a RLF event is caused by a coverage problem or handover problem. For example, if a set of RSRP/RSRQ values with a single and small value (below a threshold) is carried in a RLF report, the RLF report will be transmitted to the TCE for coverage problem analysis in NM level. If the set of RSRP/RSRQ values includes two or more values, and some of them are larger than some thresholds, the RLF report will be reserved in the eNB for handover parameter optimization.
Proposal 2: If proposal 1 is accepted by the group, the following subscription conditions are proposed for RLF reporting over Itf-N:
a) Time duration, to indicate time duration(s) in which the time stamps of the collected RLF reports are situated.
b) RSRP/RSRQ threshold, to indicate a measurement condition under which the RLF reports be collected to the TCE.
4
Detailed proposal
Proposal 1: Subscribing RLF reports over Itf-N is a valid use case to fulfil “on demand” reporting requirements of management applications in NM level.
Proposal 2: If proposal 1 is accepted by the group, the following subscription conditions are proposed for RLF reporting over Itf-N:

a) Time duration, to indicate time duration(s) in which the time stamps of the collected RLF reports are situated.
b) RSRP/RSRQ threshold, to indicate a measurement condition under which the RLF reports be collected to the TCE.
