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1
Introduction
In the recent RAN4 meetings, inter-frequency and inter-RAT measurement performance requirements in RRC_CONNECTED state have been discussed [1-5]. In this document we would like to discuss how the measurement reporting can be performed by the UE in case multiple events are triggered in parallel.
2
Discussions

In the current E-UTRA specifications, unlike UTRA, the only one gap pattern for the inter-frequency and inter-RAT measurements is specified. It implies that the UE might schedule the gaps for the measurements of multiple frequency carriers when they are indicated to be measured by the network. As an outcome of the recent discussion in RAN4, it is felt that multiple inter-frequency/ RAT carriers are measured in parallel (i.e. Once a frequency carrier has been identified and started to be measured, another carrier would be started to be identified. This aspect is discussed in detail in another paper [6]) when multiple frequency carriers are indicated by the network even though the basic performance requirements would be defined for the single-layer case only. As a result, multiple instances of the same reporting event (or different reporting events) can be triggered by different cells on the same and/or different frequency at nearly the same time. It has been unclear yet how the UE would report these multiple triggered events in parallel.
From system designing (parameter optimisation) point of view, it is desirable that the behaviours are aligned among all the UEs. As such, how the measurement reporting for multiple triggered events is handled should be verified.
Figure 1 shows an example where two inter-frequency cells, namely Cell1 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.
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Fig.1 Multiple events triggering time-to-trigger
In such cases, a number of alternatives for sending Measurement Reports (MRs) can be considered as in Table 1.
Table 1. Alternatives for measurement reporting of multiple triggered events
	Alternative
	Example
	Comments

	Alt.1: Only a single event is maintained at a given time
	Alt.1-1: Latter triggered event is deferred by a previous triggered event.
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	As this delays the MR for the latter triggered event, this is not preferred.

	
	Alt. 1-2: Latter triggered event overrides a previous triggered event.
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	As this cancels the previous triggered event, this is not preferred.

	Alt.2: Multiple events are maintained in parallel
	Alt.2-1: Muptiple Ttrigs are kept in parallel. Each expiry of Ttrig results in an independent MR.
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	As the network may have wanted to handover the UE to the object corresponding to the latter being reported, this is not preferred.

	
	Alt.2-2: MR is not sent if there is another Ttrig running. After the final Ttrig expiry, an MR is sent.
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	As this delays the MR for the previous triggered event, this is not preferred.

	
	Alt.2-3: Each expiry of Ttrig results in an MR. Each MR contains reports of objects for which Ttrig has been running in parallel.
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	As the network is made aware of the conditions for both objects, this is preferred.


As shown in Table 1., the preferred choice is Alt.2-3, as the network is made aware of the conditions for all objects, for which event conditions are being (or about to be) met. This will provide the network with proper information to decide, e.g., the target cell for handover. Hence, the following proposals are made.

Proposal 1:
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.
Proposal 2:
A Measurement Report (MR) is always sent when the time-to-trigger expires for an event instance. This MR should include measured results corresponding to all Measurement IDs for which time-to-trigger has been running.
3
Conclusions
This contribution raised some aspects of handling multiple triggered measurement reporting events when doing the inter-frequency/ RAT measurements during RRC_CONNECTED. A number of alternatives for sending Measurement Reports (MRs) were shown and Alt.2-3 in the alternatives above was proposed as the most preferable one. 

RAN4 is kindly asked to discuss and decide the approach to be taken in defining the measurement performance requirements in TS 36.133. Test cases for multiple triggered measurement reporting events are proposed in separate paper [7].
However we would like to have opinion of other companies as to which ways would be more suitable from defining performance requirements and system perspective. 
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