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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 in [3]. However, since any decision has been taken, this e-mail discussion is an extension of the discussion 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

2
Background
There were some offline suggestions on the proposed scope of this email discussion, and an understanding of the new logging functionality in Connected mode seemed to be higher ranked than considerations on continious logging across mode change. Therefore, although the first open point originally (i.e. according to Chairman’s notes) addressed “Logged MDT continuation in connected mode”, the proposal is to focus the discussion in section 3.1 on the case when UE in connected state, i.e without considering continuation from Idle mode. 
If the reasoning for connected mode Logged MDT appears sufficiently clear and beneficial over agreed Immediate MDT and Logged MDT in idle, continuation of idle mode logging in connected mode can be potentially addressed in the second open point: “Logged MDT configuration model” in section 3.2.
3
Discussion
3.1. Logged MDT in connected mode
To assess the need for introduction this new functionality, it is proposed to identify use cases and problems for which immediate reporting do not provide suitable solution and measurement collection and storing in log in connected mode would be useful. 
As related discussion has been already raised in [3], the following (revised) conclusion can be taken up for reconsideration:
====================================================================================

Need of deferred reporting in connected mode

Mainly three use cases are identified by companies that consider it is beneficial to support deferred reporting in connected mode.

a. MDT measurements in RAN node not supporting MDT
b. Prioritizing other signaling, user data or procedure over MDT reports
c. To address cases where MDT report cannot be sent immediately (e.g. UL problem, RLF)

The identified use cases / requirements themselves were not disputed, but instead companies asked more detailed discussion to take place before concluding on the support of deferred reporting, such as:

d. Whether idle mode logging can address those use cases
e. Evaluation of value added by connected mode deferred reporting when MDT measurements supported in connected mode are identified
f. Architectural impact of departing from the current RRC concept where configuration comes from the serving cell

g. What additional information can deferred reporting give from connected mode UEs what immediate reporting cannot do?

=====================================================================================
However, there is some uncertainty whether identified use cases remain valid in terms of new agreements that have been reached. For instance deferred RLF reporting might be understood as a posiblitity to delay reporting, which does not imply logging functionality in Connected. 
Hence, it is proposed to continue the discussion on possible use cases and weigh the pros and cons related to supporting Logged MDT in Connected state. 

[Discussion /Company views]
	Deutsche Telekom

	We suggest to concentrate the discussion for Rel-10 MDT on idle mode logged reporting and connected mode immediate reporting, but identify real use cases / issues where connected logged reporting is needed.

One immediate use case, where logging in connected mode could be helpful, is RLF (like “c)” in 3.1 above). We might consider requireing the UE to log available RRM measurements in a short ring-buffer (e.g. 10s) – like a “black-box” and store this information temporarily in case of RLF. This would enable the operator to utilise the stored measurements from prior to RLF for network optimisation.

With regard to continuation of idle mode measurements in connected mode we do not see a need, but as agreed in the last meeting, the configuration of idle mode MDT shall survive a state transition (as well as a RAT transition) and resume once back in idle given the MDT configuration is still valid.

	Vodafone 
	

	Whether idle mode logging can address those use cases
	 Vodafone

Collecting measurement logs from UE when it is in idle mode can help with understanding the idle mode coverage but is not helpful in understanding the user experience when it is actually involved in data transfer. Operator should be able to capture certain additional measurements related to the user experience while the user is in connected mode e.g. user activity level/throughput and network resource allocation in order to understand whether network is correctly dimensioned to meet a certain quality of service or whether resources are being distributed in an optimum manner. 
Nokia & NSN

Collecting MDT measurement to understand coverage problems has given priority. This primary goal seems to be achievable by anticipated Immediate MDT and Logged MDT in idle. The listed information on user experience addresses a separate use case, which was already proposed in R2-094572. It seemed that similar data can be obtained from the network, and as captured in the RAN2#67 report in R2-095433 the use case for QoS verification was not agreed to be the WI scope. 
Telecom Italia: same comments as Vodafone. In addition:
- coverage use case: the measurement accuracy and availability are different depending on the UE state, hence support for connected mode is the baseline for coverage plot. 
- general comment on other use cases (also valid for all the discussions items below): the work item indicate the priority to complete the specification work in the Rel-10 time frame. However a general functional design based on the use cases analyzed in the SI, for which solutions were deemed feasible, should not be excluded (and it is recommended) in order to avoid legacy problems for every use case added at a later stage.

	Evaluation of value added by connected mode deferred reporting when MDT measurements supported in connected mode are identified
	 Vodafone

The ability to store and report measurement logs at a time different from the time at which trigger for reporting was met is essential for the following reasons:

a. Measurement logs should not be discarded just because UE cannot send them at the time the report is triggered due to inability to report e.g. RLF. Such logs are usually the most valuable for the operator as they provide insight to the operator about conditions that led to the RLF. In addition to RLF, there are other cases where UE would not be able to send measurement reports immediately. Operator should have flexibility to effectively ban MDT reporting from a cell that is congested e.g. cell covering a football stadium or cell at LA/TA boundary. This does not mean that the measurement reports should be discarded by the UEs. With immediate reporting discarding of the measurement reports by UEs who cannot report seems the only option.

b. Operator would like to keep connected mode measurements ongoing whilst UE performs handover between cells as the measurements collected at the cell borders are necessary for operator to understand the difference between connected mode coverage and Idle mode coverage and also the reasons for handover failures at cell borders. Such valuable information would be lost if only immediate reporting is allowed

c. MDT data should be treated as low priority data. One possibility is to introduce a low priority signalling radio bearer and leave the scheduler to prioritise user data. This means the RRC would immediately pass the measurement report down for transmission but the MAC would then have to buffer the data (for potentially a long time) until a grant is received to send the measurement report. It would be better if the RRC had some intelligence to decide when to pass the measurement log to lower layers e.g. based on current buffer status for user data/ inactivity level, etc. Deferred reporting allows UE to buffer the measurement log at RRC rather than at MAC level. 

d. Even if the network scheduling function can deprioritise the MDT data transfer via a low priority SRB, the RRC will still process those reports immediately which can lead to control plane overload, especially if a large number of UEs are involved in the MDT activity.  With logged MDT, network can have more control of when UE should send the MDT report to avoid C-Plane overloading in the network.. 
Nokia & NSN

a. We agree that RLF is a specific event, which can not be handled by immediate report. As meantioned, it is good to know the conditions that lead to the RLF. Twe possible methods have been proposed that will provide information to identify problematic coverage areas; extended RLF report [R2-094849] and network based method [R2-095782]. The former one is a deferred reporting and the latter one utilized the reports sent in the active mode prior to the RLF.  Both methods will provide useful information even though sent in active mode and without extended data logging. The network base method is usable with legacy terminals and one form of RLF reporting has been defined for SON. This valuable for operator data will be not missed. 

b. Mobility performance should be higher ranked than MDT feature, thus we think it might be too burden scenario to run MDT in parallel to HO processes in the network. Furthermore, the prioritized use case is Coverage Optimization, Thus, in order to keep the architecture impact and implications to existing implementations small we propose to find a solution for this one and think about MDT enhancements when primary goal is discovered. 

c. It would be good to understand all implications that this kind of reporting principle may have to the implementation and what kind of improvement it could provide over the other solutions.
Telecom Italia. 

Same comments as Vodafone on a), b) c) and d). In particular for d), we should consider the severe network impacts on c-plane if immediate reporting is used to collect measurements from several UEs and/or for UEs in good coverage (see last discussion point below).

	Architectural impact of departing from the current RRC concept where configuration comes from the serving cell
	 Vodafone

It seems that we have similar architectural impacts to idle mode logging. Assuming the configuration is done in connected mode in a ‘serving’ cell, UE is still allowed to continue with the measurement campaign in cells other that serving cell. Hence, architectural impact should be not much different.

	What additional information can deferred reporting give from connected mode UEs what immediate reporting cannot do?


	 Vodafone

Deferred reporting allows vital measurements taken at times where RLF occurred or at cell borders to be preserved. With immediate reporting, operator will only get measurements in areas of ‘good coverage’ which is not as useful (not to say useless)
Telecom Italia: For use cases other than coverage, there are information (e.g. DL losses, or DL UM throughput) that cannot be transferred with immediate reporting, unless new (frequently reported) events are defined and more burden to the network generated (see below)


	CATT
	We suggest supporting deferred reporting in connected mode. 

In any case the RLF event can not trigger an immediate report, but needs 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 successfully re-established to may not support MDT, or the re-establishment procedure may fail. Because the time delay may cause by

· successful re-establishment; or 

· RLF – reestablishment fail – go to IDLE; or

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

The time stamp should better be recorded together with this event. Logged MDT is a better way for RLF report in our understanding.

On the other hand, as NSN mentioned, in some cases MDT report cannot be sent immediately because of e.g. channel quality, or UL problem, UE also needs to log them and report after some time.
Another use case of RA info report has already been introduced for SON purpose in last meeting [4], and it is also a RRC procedure which is 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, 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.
For SON we introduced RLF report, the record of which also should be reserved in UE and wait for network polling.

So from all the analysis above, we suggest supporting logged MDT in connected mode.

	Huawei
	We suggest also to concentrate the discussion for Rel-10 MDT on idle mode logged reporting and connected mode immediate reporting.

The obvious use case where logging in connected mode is helpful is RLF (like “c)” in 3.1 above), which we support and would like to evolve to better support coverage optimization.. We have not found any other significant use case for logging in connected mode (Of course sending measurement reports in good radio conditions instead of bad radio conditions could involve a performance improvement, this is obvious, but at the cost of significant complexity). We think that the scenario a is not applicable.
Regarding b, we are not convinced there is a problem, but if e.g. user-plane head-of-line blocking would eventually show to be a problem, low priority SRB is a straight-forward solution already largely supported by wireless user-plane.

	LGE
	Keeping the MDT results long time in UE might cause problems in UE memory and battery managements. Therefore, the stored results should be reported to the network at the earliest opportunity.
Hence logged MDT in connected mode should be avoided as much as possible, but in some cases it is inevitable to allow logged MDT.

These cases include;


- User data is transmitted at the time of MDT report


- RLF or UE problem occurs at the time of MDT report

This delayed report (or deferred report) may be different from “logged MDT”. It could be considered as special handling of “immediate MDT”.
Since there is a time difference between triggering and reporting in case of delayed reporting, timestamping may be needed.

	Nokia & NSN
	We have the same idea with Deutsche Telekom, Huawei and LGE, i.e to focus the WI on Logged MDT for idle and Immediate MDT for connected. In order to facilitate MDT solution in the Rel-10 timeframe, it would be good to keep the work and effort with regard to initial agreements. Our understanding from the SI phase was that that the measurements not possible to be solved by immediate connected mode reporting would be targeted to idle mode and logging functionality in connected was not foreseen. Thus, we think an alternative mode of MDT in connected would require additional attention and will influence WI content. 

However, from the identified candidates (a.b.c.), RLF event seems to be a case where delayed reporting would be a feasible solution. We agree that this is not trivial issue and measurements from before RLF should not be discarded. Anyhow, such input can be delivered to the network by a deferred RLF report defined for SON. Hence, since the intention is the same, we somehow agree with CATT that for RLF case, the concept developed for SON should be considered also for MDT. As the RLF relevant measurements can be handled by UE Information procedure, we do not see a very obvious need to define a new feature and think the SON solution is a mean to get information for MDT report. It can be further managed by a kind of ring buffer (as indicated by Deutsche Telekom) or validity timer that would determine measurements usefulness. Furthermore, since timestamping and location information need to be extracted additionally, we suggest working out potential extensions to the introduced RLF report and trying to minimize complexity. 

Therefore, we propose to limit deferred reporting to the RLF case. However, this kind of deferred reporting shouldn’t imply unnecessary involvement of the UE in connected in Logged MDT.

	Ericsson & ST-Ericsson
	Also we prefer to use the logged MDT for idle mode only. For connected mode UE, our view is that existing RRC procedures shall be reused for MDT purpose. This includes both procedures for measurement reporting (RRM purpose), as well as procedures for SON. For instance, we have lately for EUTRA introduced "RLF reporting" in UE INFORMATION procedure (which has also been indicated by CATT and N&NSN). Similar procedures can be added if RAN2 identifies other scenarios where immediate reporting is not possible.

Since the UE-responses in these procedures are limited in size, we do not see any need to define additional (de-)prioritisation than exist for RRC signalling.

	Telecom Italia
	Support logged MDT in connected mode. 
The reporting in good radio conditions is a requirement already agreed during the Study Item phase and the limitation of immediate reporting were also recongnised (36.805, sect. 8). 
Moreover, every reported RRC event need an immediate processing at the network side, overloading the control plane. Especially for coverage plot and throughout analysis the number of reports may become very high as the triggering thresholds would be high as well. With the logged approach, the processing in the network can be scheduled or reduced when the information are not used at eNB but only forwarded to O&M
For this reason, it could be sensible to retarget the analysis to the proposed solution, given that it is was declared feasible according to sect 8, TR 36.805). 
To better understand the impacts of logged MDT in connected, it could be useful to break down the analysis:
1) introducing the deferred reporting for RLF in Rel-9, we already have two different modes for connected mode, as “RLF” is functionally the same as what we call logged MDT. The only difference is how to signal the configuration and reporting, which measurements can be logged, a validity time, the duration of the collection period. 
2) Complexity
Network side: 
eNB/RNC supports logged MDT for idle (UE configuration, measurement collection). For connected, the same function can be used
UE side:
- Functions: the logging function and the configuration procedures are already there for idle. Deferred reporting in connected mode is supported for RLF. 
- Memory: this can be an issue, but it can be solved with concrete examples in order to identify the necessary capability (though this is valid both for idle and connected). 
- Battery: this was not discussed in details, the consumption seems to be more critical for idle than connected mode, in terms of percentage of the overall UE activity. More opinions are invited.


	Alcatel-Lucent
	We agree with DT to concentrate the discussion for Rel-10 MDT on idle mode logged reporting and connected mode immediate reporting

One observation of (a) from the (b) and (c) is that (a) is not related to immediate MDT in CONN while (b) and (c) are due to failure of immediate MDT. For (b) and (c), we have to look at how likely they are.  We are not sure (b) on its own justified the need of logged MDT for CONN as it is only delayed reporting unless (c) happens during the delay.  Furthermore normal prioritisation will be used for immediate MDT. For (c), it may happen when the UE triggers the events/measurements followed by RLF without sufficient time to report the events/measurements. It is useful to store the immediate report temporarily so that the UE can provide it when it comes back to coverage (i.e. successful RRC Connection re-establishment) and this can achieve using the enhanced SON mechanism as mentioned by CATT and others. Since this work item is also for UMTS, similar SON mechanism has to be extended to UMTS. Hence the only question is whether Use Case (a) is urgently worth pursuing in Rel-10.

	NTT DOCOMO
	We think that the following use cases justify the necessity of deffered reporting in connected mode:

· RLF

 Since the UE is experiencing RLF, immediate reporting is not possible. It is important to collect radio/positioning measurements in both cases where the re-establishment procedure succeeds or fails. Hence, it would be essential to develop a logging solution that can address this problem.

· Reducing network signaling load

 Agree with VF that for operator it is beneficial to be able to control and avoid excessive load caused by MDT measurement report traffic. Connected mode logging can minimize connected mode MDT measurement report traffic. Even though the same measurement item can be collected in Idle mode which will support logging, as the measurement accuracy is different in Idle mode and Connected mode, it would be beneficial to be able to collect the same measurement in both states.

	Samsung
	We are considering carefully the whether or not to support logged MDT in CONN becasue it would increase system complexity.
I have some questions on the benefits introduced so far.
a.
MDT measurements in RAN node not supporting MDT
UE in LTE may perform a handover to UTRAN not supporting MDT. Then, the information gathered by UE about the EUTRA coverage might be valuable information even though it has handed over to UTRAN. However, it is not clear whether or not MDT measurement is really performed. Among seven measurement types, most of types cannot be measured because UE is connected to UTRAN. E.g. UE connected to UTRAN doesn’t measure paging and common channels from EUTRA.
b.
Prioritizing other signaling, user data or procedure over MDT reports
To solve this problem, there were various alternative solutions in previous offline meetings. E.g. To define new SRB with lower priority than DRB. The new SRB shall be assigned for MDT.
c.
To address cases where MDT report cannot be sent immediately (e.g. UL problem, RLF)
I assume there are many UEs configured with MDT in a cell. E.g. if a particular UE looses the connection, Another UE in the same area can just report MDT measurement. For RLF report, if it is assumed to reuse RLF report for MRO, UE can report RLF through RRC Connection Reestablishment and UE information procedure. If a UE succeeds reestablishment, the UE then reports it and eNB can use it to optimize coverage

	NEC
	We slightly prefer not to support the deferred reporting in connected mode. This is because only “RLF report” seems beneficial so far and the similar function has been introduced in Rel-9 LTE as SON related function, though it may not be sufficient. In addition, it would be better to focus on the basic MDT function with considering the working time of Rel-10.

However, if many companies want to support the deferred reporting in connected mode and RAN2 could agree to support only “RLF report” as the deferred reporting in connected mode in Rel-10, then it might be acceptable. 

	Orange
	Orange believes that Connected mode deferred reporting will add significant value if it is used to report information associated to certain events that have a direct impact on the QoS perceived by the end user. The RLF is an example where some logged information before the event can help a lot the operator to position the RLF and understand why it happened. Another example would the call attempt failure (CAF), since it is not possible to know that a CAF happened without a UE reporting on it.  Having an UE report of the CAF and some logged information before the failure would add a lot of value. A third example would be the detection of low throughput, mainly in the UL direction but also in the DL direction, since having some reported information by the terminal might add value and help identifying areas of low throughput in the network.

Orange also believes that the majority of mechanisms developed for Idle mode deferred reporting could also be used to report Connected mode logged information


3.2. Logged MDT configuration model
This section is intended to discuss Logged MDT configuration model, at least on a conceptual level. Regarding vague outline of Logged MDT it seems we currently have two feasible options:

Alternative 1: Logged MDT is required for UE in idle only
Alternative 2: Logged MDT support irrespective of UE state 
In the above two scenarios several aspects should be evaluated to guide potentially justified approach.  Any resolution should be assessed in terms of benefits over the increased complexity.  If Logged MDT is required regardless of UE state, the question is whether a configuration model for Logged MDT can be common for both UE states. Furthermore, when Alternative 2 is identified/necessary, it is proposed to address possible duplication with existing configuration in connected and additional complexity aspects with regard to priority of signaling for normal operations.
 [Discussion /Company views]
	Deutsche Telekom:

	We assume currently that only Alt1 is needed. 
Hence a high-level MDT configuration should look like – based on chapter 4.1 of [2]:
START // MDT job configuration:

· Reporting mode := “idle logged”
· Geographical scope for MDT job := xxx*
· MDT Measurements list {…}
· MDT measurement 1 (object, periodicity, length of measurement)
· MDT measurement 2 (object, periodicity, length of measurement)

END // MDT job configuration

With regard to time stamping we assume that the UE always stamps each of the taken measurements (format and accuracy is FFS).

With regard to location information associated with MDT measurements we assume RAN2 will define a generic framework*

* Deutsche Telekom will have a contribution on this in RAN2#69bis
RAN2 should also discuss if the UE should be capable of having multiple MDT measurement job configurations and if so, how many.

	Vodafone
	Alternative 2 is Vodafone’s preferred option

Measurement configuration must remain in UE at state transitions

A configuration is either for Idle mode logging or Connected mode logging but not both states. This means that an Idle mode logging campaign would be interrupted by periods of connected mode. There is no need to continue an Idle mode logging in connected mode or vice versa. 

Even if we have only Idle mode logging, it will require that a connected mode configuration for Idle mode logging is valid whilst UE is in Idle mode and that UE keeps the configuration when it next enters connected.  Similarly, for connected mode logging, it should be possible for the configuration to persist when UE enters Idle mode and for UE to resume the connected mode logging the next time it enters connected mode. Hence, for both Idle mode and connected mode logging we need a configuration that can persist among state transitions in the UE. 

Measurement Logging period and Logging Region

The configuration should be able to initiate a measurement logging campaign over a relatively long time period by providing a start time and an end time for the logging campaign. During that time period, UE may have made several transitions between Idle and Connected mode or even changed RAT. Moreover, the configuration may indicate the region where the measurements are to be collected e.g. cell, location area, GPS polygon etc. 

Measurement Reporting Configuration

UE should have a mechanism to report the data logs as low priority data.  

At least for Idle mode logging, UE should NOT enter connected mode only for the purpose of sending measurement reports. Measurement reporting is only allowed when UE is in connected mode. 

The measurement configuration should indicate how UE should report the logs after the measurement campaign is over or measurement reporting trigger is met e.g. UE only sends an indication to network about availability of MDT logs and network decides the appropriate time to retrieve the data from UE or else UE behaviour is specified for a logged reporting configuration e.g. only send measurement report when no user data traffic activity is detected in UE.

Measurements to collect

The configuration should indicate which measurements UE should collect including the periodicity (for periodic measurement) or a trigger to collect the measurement. There is always a primary measurement and auxiliary measurements e.g. primary measurement in idle mode can be for example RSRP signal strength and auxiliary measurements would be time and location information or primary measurement can be BCH failure and auxiliary measurements are RSRP, time and location.

In connected mode, the primary measurement can e.g. be user throughput and the auxiliary measurements can be related signal strength, time, location and allocated resources. 



	CATT
	CATT prefers Alternative 2: Logged MDT support irrespective of UE state.
And 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 modes. 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. The indication could be one of the three sorts: connected only, idle only, both connected and idle. 

Thirdly, the immediate report configuration is extended from existing RRM measurement, which uses the index mechanism for configuration and reporting. As long as UE reports the measId, the network could know the concerned frequency and parameters of triggered event. 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 a “full parameters configuration and report” should be considered.

We have also prepared a contribution for this in RAN2#69bis.

	Huawei
	We assume alt 1 only is needed.
· UE receives configuration in Active mode. Configuration remains in the UE, regardless change of RAT, until
· UE leave measurement area

· Change of PLMN

· UE goes to active

· Measurements 

· start in Idle, 

· stop in active, 

· stop when UE camp on other RAT, 

· continue when UE comes back to current RAT

· UE informs RAN when going to active about available report data. 

	LGE
	Between two logged MDT options, Alt1 is better i.e. Logged MDT is required for UE in idle only.
Logged MDT configuration model

1. The logged MDT configuration needs to include a specific location area where the measurements perform. It will make the measurement results collected to network more meaningful with less UE burden.
2. The logged MDT configuration may be common in some range of network rather than UE specific.

	Nokia & NSN
	According to the latest agreement Logged MDT configuration will require a new approach, whereas Immediate MDT should follow the existing mechanisms for measurement configuration and reporting. From NNSN side, introducing a new approach for UE in connected would result in quite much new complexity: UE and the network would have to handle two alternative approaches for MDT configuration in active state– one for Logged MDT the second for Immediate MDT. If Logged MDT in Connected is required for RLF case only, the desirability for a separate way of configuration will be meagre. A reasonable way forward would be to apply the same procedure as for the deferred RLF report.

We think that Logged MDT configuration should be applicable for UEs in idle only, i.e. the configurations shall be state-specific.
Regarding the configuration model, we have similar understanding to Huawei’s view. However, we see some further consideration would be needed to understand all the requirements forced by RAT change, i.e. under what circumstances the configuration remains valid and what would be the resctrictions if the UE stays in the other RAT for an indefinite period.   

	Ericsson & ST-Ericsson
	We support alternative 1. We also think we should consider if reporting should also be done in another RAT since the UE may turn out-of-coverage of the logged RAT for quite a long time e.g. the case when the measured RAT is deployed as a limited, local coverage only RAT. The UE may when moving out-of-coverage of the local RAT be camping in the wide-area RAT for a very long time. To be able to get the report it should be able to also be sent also in this other RAT (provided that this RAT support MDT logged reporting).

	Telecom Italia
	Support alternative 2. 
Report in other RAT should also be supported.
Configuration details according to Vodafone proposal. Reporting format for Location and Time info according to Deutsche Telekom proposal.

	Alcatel-Lucent
	Alternative 1 is definitely the baseline. Alternative 2 depends on the previous section whether there is a need to support Logged MDT in CONN.

	NTT DOCOMO
	We slightly prefer alternative 2.

For Logged MDT in Idle and Logged MDT in Connected, we foresee that the same logged MDT configuration structure can be applied. E.g.:

· Reporting mode := “logged”

· Geographical scope for MDT job := xxx
· MDT Measurements list {…}

· MDT measurement 1 (object, UE state (idle/connected), …)

· MDT measurement 2 (object, UE state (idle/connected), …)

	Samsung
	Support Alt 1. 
Accepting Alt2 depends on whether or not logged MDT is also supported in connected. In last offline meeting, RAN2 has agreed that logged MDT in IDLE is configured with new approach. On the other hand, immediate MDT in CONN reuses the existing RRC measurement configuration with extension. Therefore, Logged MDT configuration is applied for idle UE only. And the configuration can be reserved for multiple IDLE periods (due to idle-active-idle transition). For connected, RAN2 would discuss how to reuse the existing RRC measurement configuration. 
Regarding Geographical scope for MDT job, we are not sure we need to define it. I assume UE regularly becomes connected due to data transfer, TA update etc. For simple approach, if it is allowed that eNB can set up/modify/release eNB while in connected, eNB can configure MDT for UE located in the interested area. To overcome some error cases, we might need to configure a max. duration. 

	NEC
	We assume alternative 1 at this moment:

The logged MDT in Idle mode could be configured with the following information. 
· Measuremet event and related parameters: [listed in 36.805]

· Reporting trigger: On demand, ..

· Intermittence condition: entering connected mode, ..

· Stop condition: valid area, time, ..

For the reporting trigger, even if RAN2 agrees only “On demand” in Rel-10, a certain scheme to support other triggers in later Rel(s) would be preferable. 

	Orange
	Alternative 2 is Orange preferred option.


3.3. Other comments

3
Conclusion
The primary aim of the email discussion was to decide whether there is a need to support Logged MDT in Connected. 

The following table summarizes companies’ views: 

	
	Supporting companies
	Added value

	Logged MDT in Connected/

Common configuration model 
	Vodafone,

Telecom Italia, 

NTT DOCOMO, 

CATT

Orange
	· Possibility to get information that can not be transferred with immediate reporting; RLF

· Feedback on user experience

· Insight to HO failures

· Flexible maintenance of MDT reporting 

· Reducing network signaling load

	Logged MDT in Idle only/ 

State-specific configuration model
	Deutsche Telekom, 

Huawei, 

LGE, 

Nokia, 

NSN, 
Ericsson, 
ST-Ericsson

Alcatel-Lucent, 

(NEC)
(Samsung)
	· Possibility to get information that can not be transferred with immediate reporting can be served by deferred reporting;RLF

· Limited work load in Rel-10 and work focused on basic functionality

· Re-usage of the existing means

· Overall UE / system impact simplified



Need for Logged MDT in Connected was being established by a several use cases (e.g. Radio Link Failure, user experience related measurements, continous measurements during HO, unsuccessful re-establishment or establishment to a node not supporting MDT, user data transmitted at the time of MDT report, coverage plot in good radio conditions). 
However, it can be concluded that RLF has been identified among majority as a justified use case, which represents an event that can not trigger an immediate report and special delayed handling needs to be developed. General understanding is that MDT measurements should be not discarded when UE encounters Radio Link Failure. 
One company indicated that for this purpose SON soultions could be considered to trigger logging in connected, likewise for RACH Optimization 

Quite a few companies pointed out a relation to deferred RLF reporting defined for SON. It has been recognized that storage of immediate MDT report temporarily so that the UE can provide it when it comes back to coverage can be achieved by enhanced SON mechanism. Thus, it could be considered as special handling of Immediate MDT with delayed reporting. 

Based on the discussion there seems to be a slight preference to not support Logged MDT in Connected, since the existing solutions seem to offer a possibility. However, it has been highlighted that not all MDT requirements are fulfilled with existing mechanisms, e.g. RLF reporting doesn’t address the unsuccessful re-establishment scenario, immediate MDT is not practical for coverage plot in good radio conditions. Therefore, no conclusion could be reached and it is proposed to take this outcome into account and continue the discussion in the meeting.
With regard to RLF, it is proposed to decide in the meeting whether reporting requires:

· a new approach should be developed; or 
· an extension to Immediate MDT in form of deferred reporting can be accepted as a limited approach of logging. 

With regard to Logged MDT Configuration Model, the way forward depends to a large extent on the preferred logging approach. Anyhow, the following few aspects have been raised during the discussion and should be considered, while adopting a specific configuration model:

	- Measurement geographical region/area where the measurements should be performed

- Measurement period/periodicity

- MDT Measurement to collect 


Furthermore, the following principles have been recalled and should be also reflected by configuration model, if Logged MDT is state specific:

	· Measurement configuration starts and remains valid in IDLE

· Measurement configuration stops in CONNECTED

· Measurement configuration is maintained at state transitions
· Measurement configuration and logs are maintained when the UE is in IDLE in that RAT, i.e. during multiple IDLE periods interrupted by UE presence in another RAT *

· MDT measurement stop when UE camp on other RAT *

· Reporting trigger “On demand” applies

* some more detail understanding would be needed on continuation measurements when UE comes back to the RAT where configuration took place
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