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1 Introduction

In current specification, both periodical reporting and Event A2 reporting are applied to triggering of Immediate MDT, where UE location information is included in the measurement results [1]. For Immediate MDT in Rel-11, additional measurement events were discussed at the RAN2#78 meeting and the following conclusion was achieved:
	Agreements

1
FFS whether to allow location information reporting to all other exising Ax, Bx event triggered measurements. Details such as which measurement events to actually log should be configurable via OAM are FFS.


In this contribution, we show our views on introduction of new reporting trigger events for Immediate MDT.
2 Discussion

2.1 Motivations and scenarios of Immediate MDT in Rel-11
Immediate MDT relies on the existing RRC measurement procedures for configuration and reporting with additional location information [1]. Actually, in current drive tests, operators are not only interested in the measurements related to coverage optimisation, but also in different types of measurements and reporting triggers that can be used to optimise overall network settings [2]. More specifically, the following potential motivations could be considered for Immediate MDT as follows:
1) Coverage optimization (e.g. coverage map, coverage hole discovery, pilot pollution, etc.);
2) Handover performance (e.g. handover zone plotting, etc.);
3) MRO functionality (if combined with Immediate MDT);
4) RAN load balancing.
On the other hand, the following scenarios should be considered for Immediate MDT in Rel-11:
1) Marco-only;
2) HetNet (e.g. pico cell and marco cell coverage);
3) Carrier aggregation (e.g. CC management);
4) Multi-RAT coexistence.
2.2 Analysis of new reporting event triggers applied to Immediate MDT
Event-based reporting triggers for Immediate MDT are intended to provide efficient methods and configurations to facilitate the collection of location information in measurements reports. Furthermore, combined configurations of reporting triggers events may achieve more specific and helpful measurement inputs that are necessary for selected occurrences.
We analyze the candidate event based reporting triggers for Immediate MDT in Rel-11 as follows.
1) Event A1 (Serving becomes better than threshold):
Event A1 reporting can be used to identify the location where UE gets better channel conditions. However, it has the same disadvantage as Event A2 does in that it do not support “report on leave”. If Event A1 is configured in conjunction with Event A2 to obtain specific measurement reports for Immediate MDT, the operator would be able to identify the boundaries of the poor coverage area in a more efficient manner.
2) Event A3 (Neighbour becomes offset better than PCell):
Event A3 is assumed to be used primarily for intra-LTE handover based on radio link quality. Consequently, the UE location information obtained by Event A3 can be used to locate the handover triggering point in the coverage map, and the RSRP/RSRQ results in measurement reports can be used to analyze whether corresponding configuration for handover is appropriate or not. Such information is helpful for optimization of handover related parameters. Furthermore, if Event A3 is introduced as a reporting trigger for Immediate MDT in Rel-11, it can be exploited to detect the location of successful/failed handover. Based on that, the reliable handover zone can be plotted for further optimization. From perspective of RAN load balancing, Event A3 reporting can also provide information of UE’s load distribution, which may be utilized for optimizing the usage of frequency bands [2].
3) Event A4 (Neighbour becomes better than threshold):
Event A4 can provide knowledge of substantial pico cell coverage in HetNet environment. Moreover, as pointed out in [2], in Scenario 4 of CA deployment, Event A4 reporting can also be used to optimise planning of pico cell coverage, so that optimum carrier deployment for macro and pico cells can be achieved.
4) Event A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2):
For Event A5, it can be used for triggering intra-LTE handovers as Event A3 does. It offers some information about where intra-LTE handovers are triggered in the coverage map.
5) Event A6 (Neighbour becomes offset better than SCell):
In CA scenario, Event A6 can be combined with Event A3 to obtain the geographical relative coverage between PCell and SCells. Therefore, this event may be used for enhancement of CC management.
6) Event B1 (Inter RAT neighbour becomes better than threshold):
Event B1 is quite similar to Event A4, which can provide knowledge of effective inter-RAT cell coverage.
7) Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2):
Event B2 is quite similar to Event A5, which can be used for triggering inter-RAT handover. Consequently, more information (e.g. coverage area of inter-RAT cells and handover zone) can be obtained.
In Table 1, we summarize the reporting triggering events forfulfilling the identified motivations and scenarios of Immediate MDT in Rel-11.

Table 1: The reporting triggering events to fulfill motivations and scenarios of Immediate MDT in Rel-11.
	Motivation

Scenario
	Coverage optimization
	Handover performance
	MRO (if combined with MDT)
	UE load distribution and balancing

	Marco-only
	A1, A2
	A3, A5
	A3, A5
	A3, A4

	Hetnet
	A1, A2, A4
	A3, A5
	A3, A5
	A3, A4

	Carrier aggregation
	A1, A2, A3, A6
	A3, A5
	A3, A5, A6
	A3, A6

	Multi-RAT coexistence
	A1, A2, B2
	B2
	B1, B2
	B1, B2


In Rel-10, the includeLocationInfo IE was added for location information reporting in Immediate MDT, and the locationInfo IE was introduced to report location information in measurement results. It is straightforward to extend these Immediate MDT related IEs to support configuration of new events for reporting trigger, by which the impact on specification and UE implementation is expected to be minimum.
Therefore, we think that Event A1, A3, A4, A5, A6, B1 and B2, as analyzed above, are beneficial for Immediate MDT. However, considering the limited Rel-11 timeline, we may have to prioritize the workload. Given that, Event A1, A3, A5 and B2 were widely used for the targeted high priority aspects of Immediate MDT enhancements, such as coverage and handover performance, etc, these events should be given a higher priority for discussions on Immediate MDT in RAN2.
Proposal 1: Events A1, A3, A5 and/or B2 should be introduced in Immediate MDT in Rel-11.
3 Conclusion
In this contribution, we have discussed a few open issues related to introducing additional reporting triggers in Rel-11 Immediate MDT. Based on the detailed analysis provided, we suggest that following proposals are considered and agreed:
Proposal 1: Events A1, A3, A5 and/or B2 should be introduced in Immediate MDT in Rel-11.
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