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1.  Introduction
Handling of multiple triggered measurement reporting events was discussed in [1]., and regarding this issue, RAN2 received an LS from RAN4 in [2]. This paper looks into how measurement reporting can be performed by the UE in case multiple events are triggered in parallel, and how periodical reports after a triggered event can be sent.
2. Discussion
2.1
Handling of multiple triggered events

For a Measurement ID being configured, multiple instances of the same reporting event can be triggered by different cells on the same frequency (or the same Measurement Object) at nearly the same time. Moreover, multiple instances of different reporting events can also be triggered in parallel.
Figure 1 shows an example where two inter-frequency cells, namely Cell 1 and Cell2 on frequencies 1 and 2 respectively, meet the same Event A3 criteria at nearly the same time. It is assumed that the two Measurement Objects are mapped on to the same Reporting Configuration for Event A3, using two Measurement IDs. In this example, at time t1, the Cell2 triggers an Event A3 and starts the time-to-trigger Ttrig2. However, before expiry of Ttrig2, at time t2, another Cell1 triggers another Event A3. Then, a question arises as to when the UE should report and which objects to include in the reports.
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Fig.1  Multiple events triggering time-to-trigger.
From system designing (parameter optimisation) point of view, it is desirable that the behaviours are aligned among all the UEs. In such cases, a number of alternatives for sending Measurement Reports (MRs) can be considered, as have been listed in [1]. On this issue, RAN4 has indicated in their LS [2] a preference towards the following principles:

· The time-to-trigger for multiple event instances should be maintained in parallel. This applies to both multiple event instances being triggered for different cells of the same Measurement ID, as well as of different Measurement IDs.

· Each Measurement Report on the same Measurement ID, as well as different Measurement IDs should be sent individually after each time-to-trigger has expired.
This behaviour is shown in Fig.2 below.
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Fig.2  RAN4 preference of the UE behaviour.
Proposal 1
RAN2 should agree to the principles indicated by RAN4.
2.2
Handling of subsequent periodical reports
If the Reporting Configuration was “event triggered periodical”, Measurement Reports would be sent after each Reporting Interval (RI) up to the maximum number of reports. For the subsequent periodical reporting after the event, it is desirable that the Measurement Reports of different event instances are bundled so that the overhead is reduced. This can be realised by implementing a rule by which the UE aligns the RI start point to the already existing periodical reports. This is shown in Fig.3. As the RI can be different for different Reporting Configurations in principle, this alignment can be applicable to only the Measurement IDs for which the same Reporting Configuration is applied.
Proposal 2:
A Measurement Report (MR) should always be sent after each Reporting Interval (RI). For Measurement IDs mapped to the same Reporting Configuration, that defines an event triggered periodical reporting, the RI start timing of latter triggered event instances should be aligned with the already ongoing periodical reports.
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Fig.3  Aligning subsequent periodical reports.
3. Conclusions
The following proposals were made regarding measurement reporting:
Proposal 1
RAN2 should agree to the following principles indicated by RAN4.

· The time-to-trigger for multiple event instances should be maintained in parallel. This applies to both multiple event instances being triggered for different cells of the same Measurement ID, as well as of different Measurement IDs.

· Each Measurement Report on the same Measurement ID, as well as different Measurement IDs should be sent individually after each time-to-trigger has expired.
Proposal 2:
A Measurement Report (MR) should always be sent after each Reporting Interval (RI). For Measurement IDs mapped to the same Reporting Configuration, that defines an event triggered periodical reporting, the RI start timing of latter triggered event instances should be aligned with the already ongoing periodical reports.
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