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1.
Introduction
For the coverage optimization use case, one of the issues to be considered is the one followed
Applicability of available location information to any event triggered measurement (e.g. Ax and Bx events) that will be considered relevant for MDT
In the contribution, it is shown the validity of extending the events applicable for the immediate MDT in terms of usefulness and specification impact.
2.
Discussion
From our perspective, the applicable event for immediate MDT does not need to be restricted as now for the following reasons. 
Usefulness of each event for the coverage use cases
In [1], for monitoring and detection of coverage problems, several example use cases are captured. Since UL coverage problem can be detected by the eNB itself, only use cases that can be detected by UE are considered in this contribution. For each use case, a brief explanation captured from [1] and the applicable events for resolving the problem are presented from our perspective. 
- Coverage hole: A coverage hole is an area where the signal level SNR of both serving and allowed neighbour cells is below the level needed to maintain basic service. 
·  The low signal quality of serving cell can be detected by event A2. Since there seems to be no proper neighbour cells for handover, other events that can be considered for handover (e.g. A3) are not applicable.
- Weak coverage: Weak coverage occurs when the signal level SNR of serving cell is below the level needed to maintain a planned performance requirement.
·  The low signal quality of serving cell can be detected by event A2. In addition, when neighbour cell is measured to be good through event A3/A5/A6 and the measured results are reported, the network is able to know how bad the quality of the serving cell is.
- Pilot Pollution: In areas where coverage of different cells overlap a lot, interference levels are high, power levels are high, energy consumption is high and cell performance may be low. 
·  The good quality of neighbour cells while the quality of serving cell is still good can be detected by event A4. Since the quality of serving cell is good, event A2 does not seem to be inapplicable to this case.
- Overshoot coverage: Overshoot occurs when coverage of a cell reaches far beyond what is planned. It can occur as an “island” of coverage in the interior of another cell, which may not be a direct neighbour. 
·  An “island” of coverage is similar to a pico cell in macro cell in terms of deployed shape. When the neighbour cell “island” is measured to be good through event A3/A5/A6 and the measured results are reported, the network is able to know how the “island” is spanned.  Event A2 can be used for detecting the quality of serving cell is not good if the “island” exists in the same frequency with the serving. However, it is not able to know the reason why radio quality at the certain area is not good. Furthermore, if the “island” exists in different frequency with the serving, event A2 can not be used for detecting the “island”.
- Coverage mapping: There should be knowledge about the signal levels in the cell areas in order to get a complete view for the coverage and be able to assess the signal levels that can be provided in the network. 
· All the events except event B1, B2 seem to be applicable. Event A1 can be used for detecting area with good signal quality/power. 

From the above reasoning, events such as event A3/A4/A5/A6 are certainly useful for the scenario that event A2 is not applicable. In addition, event A1 is also useful for coverage mapping use case. 
Observation 1) A2 is not sufficient for detecting/monitoring the various coverage scenarios.
Observation 2) All Ax events are useful for detecting/monitoring the various coverage scenarios.
Implementation and signaling point of view
The current specification [2] says that if the includeLocationInfo is included in the ReportConfigEutra message, the UE reports the location information only when detailed location information that has not been reported is available. This seems to mean the relaxation of the current restriction of events for immediate MDT to all event Ax (even to all event Bx) does incur only small location reporting overhead to the UE depending on the availability of the detailed location information. Furthermore, since the UE usually stays in GPS turned-off state to save the battery, the UE usually does not have detailed location information. That consequently means there is no more thing the UE has to do compared to the normal RRM measurement report in terms of UE implementation point of view and the signalling point view.

From the network implementation point of view, the network may behave reasonably. That is, the network may only configure includeLocationInfo for the necessary events in order to resolve the various coverage problems even if the restriction for immediate MDT is relaxed. This results in no unnecessary location reporting overhead in UE. In addition, the network can have the freedom to select the events for their MDT purpose through the relaxation. 
Observation 3) There is only location reporting overhead to the UE depending on the availability of the detailed location information due to the relaxation of the restriction of events for immediate MDT.

Observation 4) The reasonable network implementation results in no unnecessary location reporting overhead in UE.
Specification point of view

In this subsection, it is investigated the impacts to the current specifications. The specification impact caused by relaxation of restriction of events does not seem to be big. If the all event Ax can be used for immediate MDT, the first change is to remove the restriction in section 6.3.5 from [2]. The second change is to add the triggering conditions in section 5.2.1.1 from [1]. The example changes are described in the following.
**** first modified subclause (from TS36.331)****
–
ReportConfigEUTRA
ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


...

[[
includeLocationInfo-r10

 

ENUMERATED {true}

OPTIONAL,
-- Need OR


reportAddNeighMeas-r10



ENUMERATED {setup}

OPTIONAL
-- Need OR

]]

}

ThresholdEUTRA ::=




CHOICE{


threshold-RSRP





RSRP-Range,


threshold-RSRQ





RSRQ-Range

}

-- ASN1STOP

...
	Conditional presence
	Explanation

	reportCGI
	The field is optional, need OR, in case purpose is included and set to reportCGI; otherwise the field is not present.

	
	


**** next modified subclause (from TS37.320) ****
5.2.1.1
Measurements and reporting triggers for Immediate MDT

Measurements to be performed for Immediate MDT purposes involve E-UTRAN reporting triggers and criteria utilized for RRM. In particular, the following measurements shall be supported for Immediate MDT performance:

Measurements:
· M1: RSRP and RSRQ measurement by UE, see TS 36.214 [9].
· M2: Power Headroom (PH) measurement by UE, see TS 36.213 [11].
RRC reporting triggers:
· For M1:
-
Periodic
-
All the event Ax(, Bx), see TS 36.331[5].

· For M2:
-
N/A

NOTE:
PHR is carried by MAC signalling. Thus, the existing mechanism of PHR transmission applies, see TS 36.321 [10].

If the current restriction is relaxed to include event Bx, the following change is also necessary. It is to add the includeLocationInfo in the ReportConfigInterRAT in section 6.3.5 from [2] to make the event Bx applicable for immediate MDT. In addition, the inclusion of event Bx in 5.2.1.1 [1] is necessary. (It is already included in the parenthesis in the above paragraph.)
**** next modified subclause (from TS36.331)****
ReportConfigInterRAT
ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL
-- Cond reportCGI


]],


[[
reportQuantityUTRA-FDD-r10


ENUMERATED {both}

OPTIONAL
-- Need OR


]]

[[
includeLocationInfo-r11

 

ENUMERATED {true}

OPTIONAL,
-- Need OR

]]

}
Observation 5) The specification change due to removing the restriction of applicable events for immediate MDT are not big.

From the above reasoning, we propose as follows
Proposal 1) All the events Ax are adopted for immediate MDT.
Proposal 2) RAN2 is kindly asked to discuss the relaxation of events for immediate MDT to include event Bx.
3.
Conclusion
In this contribution, it is shown the applicable events for each coverage use cases and specification impact due to the relaxation of current restriction of the events applicable to immediate MDT. After investigating from those aspects, it is observed as follows.
Observation 1) A2 is not sufficient for detecting/monitoring the various coverage scenarios.

Observation 2) All Ax events are useful for detecting/monitoring the various coverage scenarios 
Observation 3) There is only location reporting overhead to the UE depending on the availability of the detailed location information due to the relaxation of the restriction of events for immediate MDT.

Observation 4) The reasonable network implementation results in no unnecessary location reporting overhead in UE.

Observation 5) The specification change due to removing the restriction of applicable events for immediate MDT are not big.
Based on the above observations, it is proposed as follows
Proposal 1) All the events Ax are adopted for immediate MDT.
Proposal 2) RAN2 is kindly asked to discuss the relaxation of events for immediate MDT to include event Bx.
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