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1. Introduction
In RAN2#69 held in San Francisco, support for Logged MDT functionality in UE connected state has been questioned. The issue had also been addressed during email discussion summarized after the last two meetings. However, since no decision has been made, we have to discuss more about this issue in order to progress the MDT WI and clarify its tentative way forward. More specifically, the intention is to discuss potential solutions on:
· Logged MDT in connected mode

· Logged MDT configuration model

Though we participate in the email discussion, in this contribution we want to illustrate these two issues further.
2. Discussion
2.1. Logged MDT in connected mode
In last meetings we achieve the agreement that immediate MDT report is necessary only for connected mode. To our understanding, immediate MDT mostly has the benefit of not tie up the UE memory and unnecessary to record the time stamp compared with current manual drive-test method. Actually we do not need to report the abnormity or periodical measurement as soon as possible. To pick out the cases with only valid in connected mode, e.g. transmit power headroom becomes less than threshold, the rests may all possible be used for logged report for both idle and connected modes, and to configure an event as logged MDT or immediate MDT could lie on network policy.
In any case the RLF event can not trigger an immediate report, but need to wait until the connection is re-established, so such use case is a deferred (delayed) report, the reporting content triggered by RLF needs to be reserved in UE for a period of time. But the target cell which UE successful re-established to may not support MDT, e.g. figure1 scenario described in [1], or the re-establishment procedure may fail. The time delay may cause by:
· successful re-establishment; or 
· RLF – reestablishment fail – go to IDLE; or

· RLF – reestablishment succeed – target cell does not support MDT

So the time stamp should better be recorded together with this event. Logged MDT is a better way for RLF report in our understanding.
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Figure1 Continuous MDT measurement collection

On the other hand, as NSN mentioned [2], in some cases MDT report cannot be sent immediately because of e.g. channel quality, UL problem, or the lower priority of MDT data [3]. UE also need to log them and report after some time.
Another use case from SON function: The RA info report has already been introduced for SON purpose in last meetings [4], and it is a RRC procedure initiated from network polling, i.e. UEInformationRequest message. The last successfully completed random access which should be report in UEInformationResponse message may occur in either idle or connected mode (see Table1 below in [5]), so if for SON we could support RA info logging irrespective of RRC state, for MDT we could also support logged MDT in connected mode.
And a RLF report has also been introduced for SON [6], in which case RLF info has to be reported after re-establishment procedure, based on network polling. Such RLF info shall be reserved in UE, which could be seemed as logged in UE either.

Table1 Initiation of random access
	The random access procedure is performed for the following six events:

-
Initial access from RRC_IDLE;
-
RRC Connection Re-establishment procedure;
-
Handover;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.
-
For positioning purpose during RRC_CONNECTED requiring random access procedure;

-
E.g. when timing advance is needed for UE positioning;


Because of the analysis and the use cases above, we propose:
Proposal 1: Logged MDT in connected mode should be supported.
2.2. Logged MDT configuration model
For logged MDT configuration, we consider 3 aspects as below:

Firstly, for we support logged MDT is also necessary in connected mode, the configuration should be valid in both idle and connected mode. So after the parameters are configured by RRC signaling, when the connection is released, the parameters for immediate MDT may also be released, but the parameters for logged MDT should be reserved. Because the configuration models for immediate MDT and logged MDT are different, UE could easily distinguish them and handle the concerned parameters correctly when UE state transitions occurs.

Secondly, if logged MDT in connected mode is agreed, some events could be triggered for logged MDT in idle and/or connected mode. So in order to better direct UE to perform measurement, the network should indicate explicitly the state when the event could be triggered in. The indication could be allowed in one of the 3 sorts: connected only, idle only, both connected and idle. 

We mainly classify the 7 MDT events among the 3 sorts of logged indication in Table2. If the indication sort is available for the event, an “X” is filled in the corresponding location:

Table2 Possible states which logged MDT measurement could perform in

	Logged MDT measurement
	connected only
	idle only
	both connected and idle

	Periodical downlink pilot measurements
	X
	X
	X

	Serving Cell becomes worse than threshold
	X
	X
	X

	Transmit power headroom becomes less than threshold
	X
	
	

	Random access failure
	X
	X
	X

	Paging Channel Failure 
	X
	X
	X

	Broadcast Channel failure
	X
	X
	X

	Radio link failure report
	X
	
	


Proposal 2: Based on logged MDT could be performed irrespective of UE state, in order to better direct UE to perform MDT measurement, 3 sorts of allowed indications shall be introduced.
Thirdly, the immediate report configuration is extended from existing RRM measurement, which uses the index mechanism for configuration and reporting (figure2 [7]). In this mechanism the master index is measId which connected to one measObject and one reportConfig. As long as UE reports the measId, the network could know the concerned frequency and parameters of triggered event:
MeasIdToAddModList information element
-- ASN1START

MeasIdToAddModList ::=



SEQUENCE (SIZE (1..maxMeasId)) OF MeasIdToAddMod

MeasIdToAddMod ::=
SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}

-- ASN1STOP

Figure2 Index mechanism of existing RRM measurement configuration

However, the logged MDT could be applied in idle mode, UE context may not be transferred between network nodes. Because of such characteristic, the index method may not be applicable. After UE receives the whole MDT configuration, the report of logged MDT should include the triggered events, the frequency, and the measurement result value and so on. No UE context of such measurement could be utilized in the network, i.e. index mechanism of measId is almost useless for logged MDT, and we suggest to consider the logged MDT configuration other than index mechanism. 
Because most of the events are different from the current RRM measurement, we suggest not re-use any current parameters but define a clear configuration list of logged MDT, a “full parameters configuration and report” should be considered.

Proposal 3: Parameters of index mechanism about measId, MeasObjectId and ReportConfigId shall not be used for logged MDT configuration.

Proposal 4: For logged MDT the configuration should be a full parameter model.
3. Conclusion
In this contribution, we discussed the two open issues of MDT measurement and have proposals below:

Proposal 1: Logged MDT in connected mode should be supported.
Proposal 2: Based on logged MDT could be performed irrespective of UE state, in order to better direct UE to perform MDT measurement, 3 sorts of allowed indications shall be introduced.
Proposal 3: Parameters of index mechanism about measId, MeasObjectId and ReportConfigId shall not be used for logged MDT configuration.

Proposal 4: For logged MDT the configuration should be a full parameter model.
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