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1
Introduction
RAN2#85 started the discussion on the higher layer protocol aspects of the RAN1 defined MBSFN measurements aiming to utilize the Minimization of Drive Tests (MDT) functionality. One of the issues the RAN2 should determine is the method how the MBSFN measurement configuration should be done. The issues was addressed in the email discussion [85#23] but this paper provides further elaboration on the pros and cons related to alternative solutions for the configuration. 
2
Configuration options
As listed in the email [85#23] discussion, primary configuration options are dedicated signalling (DCCH), MCCH and BCCH (SIB). Each option has certain advantages but also some drawbacks. The discussion below addresses the implications for the functions and interfaces in the network and in the UE which should be considered in RAN2 when deciding upon the optimum method for the MBSFN case.
For each option we particularly address the implications to UE selection, applicability to MDT modes (area based or signalling based MDT), user consent verification and provision of the time reference.
2.1
Dedicated signalling, DCCH
In the Rel.10 and Rel.11 the MDT configuration is sent with dedicated signalling to the selected UE. This is done for both logged MDT and immediate MDT configurations. From the RRC signalling point of view this would be easiest also for the MBSFN measurement configuration. Same signalling messages can be used with extended information to convey required parameters for the actual measurements, logging and reporting.
Applicability of the MDT functions to the MBSFN using DCCH for configuration:
1) UE selection: There is no MBMS capability specified and the MBMS is an optional feature. RAN may not be aware of which UEs are intending to receive or actively receiving a MBMS service. UEs may be in idle state while receiving MBMS. For these reasons, the network does not have reliable means to select only those UEs that potentially would be able to measure and report the MBSFN results.
2) Applicability to MDT modes: Dedicated signalling can be used for both signalling based and area based MDT.

3) User consent verification: As the network is selecting the UE, user consent verification can be done the same way as currently. Before the MDT configuration is sent to the UE, user consent is checked in the CN.

4) Time reference: Time reference is needed for logged MDT where each log entry is associated with a time stamp. This can be done the same way as before: The configuration message includes a time reference to which the logging times are referred. Network is converting the relative times of the entries in the measurement log to the absolute times using the same reference that was sent at the configuration.
Applying dedicated signalling for MDT configuration and MBSFN measurements seems to be straightforward except the UE selection which can lead to ineffective signalling. As there is not explicit indication about the MBMS capability or active reception of MBMS service, the network could utilize some implicit indications. Such indications could be e.g. MBMS interest indication or responses to counting request in order to make more effective selection of the UEs to which the configuration could be sent. At least the MBMS capability is there at the UE having sent MBMS interest indication or response to counting request although they do not necessarily guarantee that the active MBSFN reception is happening and measurement reports would be eventually received.
It should be noted that MDT is not active all the time but only when the MBSFN verification need to be done. Hence possible ineffectiveness of the DCCH signalling is limited in time to possibly only infrequent occasions.

Observation 1: The usage of DCCH would allow reusing current MDT principles. Additional features can be considered in order to make the signalling more effective, if seen a problem.
2.2
Multicasting the configuration on MCCH
In this option the measurements configuration is sent by MCE to the UEs that are listening to the MCCH of a particular MBMSFN area. MCE should then be triggered by the MDT functionality to multicast the configuration information with appropriate set of parameters, both for defining the parameter values for the actual measurements as well as logging and reporting configurations. Impact of the MCCH usage for different functions:
1) UE selection: No UE selection is needed as the configuration is sent on a (one-way) multicast channel. Only the UEs that are MBMS –capable and actively receiving MCCH will get the MDT/MBSFN measurement configuration. By this the non-MBMS UEs are effectively not impacted. The network does not have to know which UEs are MBMS capable.
2) Applicability to MDT modes: As the configuration uses multicast channel without knowing which UEs are receiving it, the options seems to be applicable particularly for the area based MDT. 
3) User consent verification: When the network is not selecting specific UEs, the user consent verification like it is done currently with MDT cannot be done. With management based MDT the RAN node is requesting the information from the CN. With signalling based MDT, CN is sending the MDT activation only if the user consent present in the HSS information. With MCCH the user consent checking obviously should happen at the UE where it should be made available to the AS layer.
4) Time reference: It should be clarified if the MCE can have the same time reference as used for normal logged MDT or will the eNB be involved to provide the time reference. The time stamp associated with the log entries are relative to the time of the configuration message was received. Therefore, any time reference sent in the logged MDT configuration message should be an absolute time to which the relative times can be referred when analysing the reported logs.
Observation 2: MCCH does not require network knowledge of 1) the UE MBMS capability or 2) the active reception of the MBMS service. Current method for user consent verification is not usable when using MCCH configuration. Implementation impacts for the time reference should be clarified.
As there is a new network node (MCE) involved in MDT and measurement, logging and reporting configuration, SA5 should be consulted whether this option is feasible from the OAM point of view, i.e. there exist sufficient means, or new things can be specified, to provide required MDT configuration information to the MCE. 
2.3
Broadcasting the configuration on BCCH (SIB)

This is similar to MCCH in the sense that the network is not aware of the UEs that are receiving the configuration. The difference is that SIBs will be visible to all UEs – the SIB used for the configuration (e.g. SIB13) can be MBMS specific, though.
Impact on the specific functions:
1) UE selection: Same as with MCCH. The network is not selecting addressing a particular UE but the configuration information is made available to all UEs and those who are MBMS capable and reading corresponding SIB(s) can start the measurements according to the configuration.
2) Applicability to MDT modes: Similar to MCCH, applicable particularly to area based MDT.
3) User consent verification: Network cannot verify the user consent which means that UEs receiving the configuration and intending to start the measurements should do the verification.
4) Time reference: The absolute time reference should be valid at the time when the SIB used for configuration is transmitted. Therefore, the time information will be different in subsequent SIBs. It would be preferable not to indicate the changes in the SI time information with the SI modification procedure.
Observation 3: The BCCH option has similar impacts as the MCCH option. The SIB modification procedure could be omitted when only the time information changed in the MBSFN configuration, or the SIB modification procedure could be omitted to MBSFN information in general.
2.4
Summary of the configuration methods

The Tbl.1 summarizes the implications of each option to listed functions.

Table 1: Summary of applicability and implication of the configuration methods
	Method
	UE selection
	Applicability to MDT modes
	User consent verification
	Time reference

	DCCH
	Done by the network.
Ineffective
	Area based
Signalling based
	Same way as current MDT
	Same way as current MDT

	MCCH
	No UE selection
	Area based
	Done by UE
	MCE implementation to be checked

	BCCH
	No UE selection
	Area based
	Done by UE
	Indication of SIB modification could be omitted


From the summary we can make at least following main observations:

Observation 4: For DCCH, MDT configuration and signalling principles are basically unchanged. Additional features may be required to make the signalling more effective.
Observation 5: Usage of MCCH and BCCH for measurement configuration will change the MDT functions. The advantage would be the avoidance of UE selection and effective signalling as the configuration would be received only by the MBMS capable UEs.

3
Conclusion

In this contribution we have elaborated the MBSFN measurement configuration options and their advantages and possible change requirements to the MDT functionality. We made following observations:
Observation 1: The usage of DCCH would allow reusing current MDT principles. . Additional features can be considered in order to make the signalling more effective, if seen a problem.
Observation 2: MCCH does not require network knowledge of 1) the UE MBMS capability or 2) the active reception of the MBMS service. Current method for user consent verification is not usable when using MCCH configuration. Implementation impacts for the time reference should be clarified.

Observation 3: The BCCH option has similar impacts as the MCCH option. The SIB modification procedure could be omitted when only the time information changed in the MBSFN configuration, or the SIB modification procedure could be omitted to MBSFN information in general.

Observation 4: For DCCH, MDT configuration and signalling principles are basically unchanged. Additional features may be required to make the signalling more effective.

Observation 5: Usage of MCCH and BCCH for measurement configuration will change the MDT functions. The advantage would be the avoidance of UE selection and effective signalling as the configuration would be received only by the MBMS capable UEs.

As for the RAN2 actions, we are proposing following:

Proposal 1: RAN2 is asked to assess the configuration options and their advantages and complexity based on the details discussed in this paper. The selection should be based on the best trade-off between the effectiveness of the operation and anticipated implementation impacts.
Proposal 2: RAN2 to send LS to SA5 (cc. RAN3) to inform about the work in progress in RAN2 related to MBSFN measurements and their possible implications to MDT functionality. SA5 view about the feasibility to use MCCH/BCCH for MBSFN configuration would help RAN2 to make firm conclusion on the configuration options.
For proposal 2, we have prepared a draft LS in [10].
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