
3GPP TSG RAN WG2 LTE RRC Ad Hoc




     Tdoc-R2-082964
Sophia Antipolis, France, 5th – 6th June 2008
Agenda item:
4.5
Source: 
NTT DOCOMO
Title:
Handling of multiple triggered measurement reporting events
Document for: 
Discussion
1.  Introduction
Handling of multiple triggered measurement reporting events for the inter-frequency/ RAT case was discussed in [1]. This paper looks further into the details of how measurement reporting can be performed by the UE in case multiple events are triggered in parallel.
2. Discussion
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. 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 are handled should be clarified.
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.
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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.
	
[image: image2.emf]MR (F2) MR (F1)

Ttrig2

Ttrig1

Cell2 (F2)

Cell1 (F1)

Event triggered Ttrig expires


	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.
	
[image: image6.emf]MR (F1&2)

Ttrig2

Ttrig1

Cell2 (F2)

Cell1 (F1)

MR (F1&2)


	As the network is made aware of the conditions for both objects, this is preferred.


As shown in Fig.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) should always be 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.
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.2. 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 3:
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.


[image: image7.emf]MR (F1&2)

Ttrig2

Ttrig1

Cell2 (F2)

Cell1 (F1)

MR (F1&2)

RI

RI

MR (F1&2)

RI

RI

MR (F1&2)


Fig.2  Aligning subsequent periodical reports.
In case another event instance is triggered during a reporting interval of a previous event, it is desirable that the UE includes measured results of all these objects. The intended behaviour is shown in Fig.3. This leads to the fourth proposal.
Proposal 4:
A Measurement Report (MR) should always be sent after each Reporting Interval (RI). This MR should include measured results corresponding to all Measurement IDs for which time-to-trigger or periodical reporting has been running.

Considering this scenario Proposal 2 is slightly modified as below.
Proposal 2’:
A Measurement Report (MR) should always be 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 or periodical reporting has been running.
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Fig.3  Handling of an additional event being triggered during an ongoing periodical reports.

3. Conclusions
The following proposals were made regarding measurement reporting:
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) should always be 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 or periodical reporting has been running.

Proposal 3:
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.

Proposal 4:
A Measurement Report (MR) should always be sent after each Reporting Interval (RI). This MR should include measured results corresponding to all Measurement IDs for which time-to-trigger or periodical reporting has been running.
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