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1   Introduction

A new work item on further MBMS operations support for E-UTRAN has been agreed in [1]. MBSFN MDT measurement was discussed in RAN2 #85 for the first time. The reached agreement so far including:
1 The UE reports MBSFN RSRP/RSRQ per MBSFN area.

2 The UE reports MCH BLER per MCS, per MCH, and per MBSFN area.

(Can verify with RAN1 whether this was really the intention)

3 The UE is only required to perform and report MBMS measurements in subframes and on carriers where the UE is receiving PMCH anyway. 

6 We aim to support Area based MDT and Signalling based MDT for MDT MBMS. 

7 Only logged MDT reporting is supported for further MBMS operation support.

7a The UE performs measurements for MBMS operation support in RRC_IDLE. 

FFS whether the UE measures also in RRC_CONNECTED
FFS whether Immediate MDT reporting supports further MBMS operation support. 
In this contribution, we analyses reaming open issues for MBMS MDT operation and give our preference on these solutions.
2   Discussion

2.1   Whether the UE measures also in RRC_CONNECTED
UEs receiving MBMS in RRC_IDLE may frequently move to RRC_CONNECTED either as a consequence of applications running in the background and/or user activity e.g. to fetch complimentary information. If MBMS MDT logging is interrupted when moving to RRC_CONNECTED, incomplete information makes it difficult to monitor MBMS reception from one UE.

Besides, in areas covered by small cells, either outdoor or indoor, there could be not so many UEs served by one cell so that the eNB may keep all UEs RRC_CONNECTED. If there is no possibility to collect MBMS measurements when the UE is RRC_CONNECTED, there could be no measurement at all for such areas which means that MBMS coverage holes cannot be detected.

As highlighted by several UE vendors, MBMS reception is the same whether the UE is RRC_CONNECTED or RRC_IDLE. The UE could either perform immediate MBMS MDT or the UE could perform logged MBMS MDT in RRC_IDLE and RRC_CONNECTE (PCell and SCell measurements could be provided instead of serving cell). 

Proposal 1: MBMS MDT measurements are supported in RRC_CONNECTED
2.2   Whether to support Immediate MBMS MDT reporting 
 
Although immediate MBMS MDT could be useful in some scenarios (e.g. if MBMS is used for group communications), logged MDT seems to cover most MBMS usage scenarios. Therefore, we propose to not consider immediate MDT in Rel-12.  

Proposal 2: Immediate MDT reporting is not considered in the Rel-12 time frame
2.3   Area-based and Signalling-based MDT 
 
As time allocation is scarce and area-based MDT would be most often used, we could first work on area-based MDT and then check if any decision could make it impossible for signalling based MDT.
Proposal 3: Work on area-based MDT first and check if any decision could make it impossible for signalling based MDT.
2.4   MDT Configuration delivery
There are three solutions on MBMS MDT Configuration delivery. We list the pros and cons for each.
1) DCCH 

Configuration via DCCH seems straightforward since DCCH is used also for unicast MDT configuration. However, since the UE MBMS reception status is unknown to the eNB, it will require considerable changes to support MBMS MDT by DCCH to configure MBMS MDT to right UEs.
Pros

· Similar  as legacy MDT configuration, less specification impact
· Single design for both area based MDT and signalling based MDT in RAN2
Cons:

· Needs MBMS MDT UE capability report

· Difficult to select UEs 

There are two mechanisms which could be used to identify UEs which could participate in MBMS MDT:  counting and interest indication. However, both are not so efficient:

a) Counting is initiated by the MCE but the MCE is not involved in the existing MDT procedure. If counting is performed periodically, the eNB would have to wait until counting is used in order to select UEs for MBMS MDT.
b) MBMS interest indication does not indicate which MBSFN area the UE is receiving and  this indication may not be provided by MBMS UEs so it is highly questionable whether eNBs could  select a sufficient number of UE using the MBMS interest indication
· Inappropriate log time mechanism 
There may not be so many UEs in RRC_CONNECTED after a MBMS service is started (e.g. because users just watch TV and have no other activity) so it could be needed to configure UEs before the service is started, e.g. when the MCE is initiating counting prior to MBMS service start.
 For legacy MDT, the log time is requested by the Element Manager to the eNB and the UE starts T330 right after receiving the MDT configuration. However, the UE will start MBMS reception at the earliest when the service is starting so the UE will not log for the duration requested by the Element Manager. In the worst case, the UE may not start MBMS reception before T330 expiry and here will not be any MBMS MDT log.
· Difficult to invoke UEs in RRC_IDLE
In some areas or for some services, most UEs receiving a MBMS service could be in RRC_IDLE state so they cannot be selected using DCCH signalling. 

2) MCCH

Configuration via MCCH would be sent to all UEs receiving any MBMS service transmitted in a certain MBSFN area, i.e. all these UEs could activate the MBMS MDT configuration.

Pros

· Easy to select UEs, no need for any procedure to discover the MBMS reception status of UEs
· Low signalling cost to invoke many UEs

· In a given time, provides the maximum number of logs of the desired MBSFN area and/or MCH
· Work also if many UEs remain in RRC_IDLE
Cons:

· The MCE needs to be involved in MDT procedure 

· Specification impact to design MCCH based MDT specific rules, such as time stamp design, checking of user consent by the UE itself, and probability factor if needed.
· Not suitable for signalling based MDT

3) BCCH

Configuration via BCCH is similar to configuration via MCCH. The difference is that the MDT configuration will be sent by BCCH and thus allow per cell to configuration MBMS MDT.

Pros

· Easy to select UEs, no need for any procedure to discover the MBMS reception status of UEs
· In a given time, provides the maximum number of logs of the desired MBSFN area and/or MCH
· Low Signalling cost to invoke many UEs
· Works also if many UEs remain in RRC_IDLE

Cons:

· Need to map MBMS services to cells (i.e. configure trace to the eNBs which have coverage in the MBSFN area)

· Configuration/de-configuration of MBMS MDT increases UE power consumption for non-MBMS MDT UE (to decode paging and update SI).
· Specification impact to design BCCH based MDT specific rules, such as time stamp design and UE activation rules.

· Not suitable for signalling based MDT
	
	DCCH
	MCCH
	BCCH

	UE selection
	Needs improvement
	easy
	easy

	Invoke UE in RRC_IDLE
	No
	Yes
	Yes

	Specification impact
	Low to Middle
Also may need specification changes for UE selection and log time enhancement
	Middle

To design MCCH based MDT specific rules
	Middle

To design BCCH based MDT specific rules

	Signalling efficiency
	Low

(configure UE one by one)
	High 

(configure all UEs in a MBSFN area by one signalling message)
	Middle
(configure all UEs in one cell by one signalling message)

	Impact on non-MBMS MDT UE
	No
	No
	yes,  MBMS MDT activation/Deactivation will cause paging which will increase the power consumption of non MBMS MDT UE

	Impacted RAN Nodes
	eNB
	eNB, MCE
	eNB

	How to ensure coverage of a service or MBSFN area
	O&M needs to map MBMS services or MBSFN area  to cells
	O&M indicates service or MBSFN area
	O&M needs to map MBMS services or MBSFN area  to cells

	Need of UE capability report
	Yes
	No
	No

	Suitable for signalling based MDT
	Yes
	No
	No

	Amount of logged measurements which can be collected in a time period 
	Limited 
	maximum
As much as possible 
	maximum
As much as possible 


Table 1: Limitations, benefits and complexity of each configuration method for MBMS MDT
The advantage of the DCCH based method is low specification impact compared to other methods. However some specification changes are still expected for UE capability reporting and UE selection.
The BCCH and MCCH based methods allow easy UE selection, have good signalling efficiency, allow to maximize the number of available logged measurements, can include UEs in RRC_IDLE. In our view, this clearly justifies the extra complexity to introduce BCCH or MCCH based MDT configuration.
BCCH based configuration would introduce extra paging for the activation/deactivation of MBMS MDT configuration which affect power consumption of non MBMS MDT UEs. MCCH based configuration would avoid such impacts on non MBMS MDT UEs, therefore it is proposed:

Proposal 4: support MCCH based configuration for area-based MDT; if time is enough, support DCCH based for signalling based MDT, otherwise not consider signalling based MDT in R12 timeframe
2.5   Design of MCCH based MDT configuration

1) Absolute time stamp setting:

In a logged measurement report for legacy MDT, the absolute time stamp is the network time when the MDT configuration was delivered and the relative time stamp for each reported UE measurement is relative to this time. In MCCH based MDT configuration, the MDT configuration will be repeated at every repetition period within a modification period and all the repetitions shall have the same content, therefore time stamps relative to the the time of MBMS MDT configuration reception would be ambiguous. To avoid this issue, one possibility would be to use time stamps relative to the start time of next modification period after the modification period when the MBMS MDT configuration is sent.
Proposal 5: re-define the time stamp reference for MCCH based MBMS MDT configuration
2) Avoid unnecessary UE MBMS log reporting
In MCCH based MDT configuration, all UEs in RRC_IDLE and RRC_CONNECTED which are receiving MBMS on the MBSFN area would perform MBMS MDT. All these UEs will report that MBMS logs are available. The TCE may have collected enough logs for a specific MBSFN area after received logs from a number of UEs. However there is no MBSFN area information included in MBMS log available indicator so the eNB has to fetch the log for all the UEs which report log available even if the log is actually unnecessary.   Unnecessary reporting could be avoided in several ways:
· Limit the number of UEs performin MBMS MDT operation

A probability factor mechanism could control the number of UEs which peform MBMS MDT operation, the probability factor could be set according MBMS counting results. 
· Introduce MBMS MDT release message on MCCH

After the TCE has collected enough logs for a specific MBSFN, MCE could be indicated to release the MBMS MDT log/configuration for the MBSFN area, thus the MCE could sent a MBMS MDT release message to UE on MCCH to discard the MBMS MDT log as well as configuration.  

· Stop collecting measurements
After the TCE has collected enough logs, the TCE could request the eNB to stop fetching further logs. If MBMS MDT is limited to a campaign for a single MBSFN area in a 48h time period, the UE can simply stop fetching any MBMS MDT logs for 48h. If there could be more than one MBMS MDT campaign in a 48h time period, it would be needed to indicate further reference information, e.g. MBSFN area or trace reference, and the UE would indicate this reference as an indication of the available MBMS logs so that the eNB can selectively fetch MBMS MDT logs.
All solutions would impact the UE but the last two solutions would also introduce new interaction between the TCE and the MCE or between the eNB and the TCE. Therefore, we propose to use a probability factor mechanism to control the UE numbers which perform MBMS MDT logging.

Proposal 6: If needed, define a probability factor mechanism to control the number of UEs which perform MBMS MDT logging. 

3) User consent 
By definition, "user consent" means whether the user has accepted to report MDT measurements. Therefore, we can assume that this information is stored in the UE and request the UE to proceed with measurement logging only if allowed.
Proposal 7: The UEs receiving MBMS on a MBSFN area where MDT is configured only performs MBMS MDT if allowed by the user. 
4) Coexistence with legacy MDT configuration

To reduce the process complexity and memory requirement, it is suggested not performing unicast MBMS MDT and MBMS MDT simultaneously. The MCCH configuration could have lower priority than DCCH based MDT configuration since the MCCH configuration addresses many UEs. 
Proposal 8: A MBMS MDT configuration received on MCCH does not overwrite any existing MDT configuration in the UE. A MBMS MDT configuration received on MCCH is overwritten by any MDT configuration received on DCCH.  

5) MDT configuration signalling 

All existing parameters in legacy MDT configuration could be re-used; with following log interval re-definition:
· Log interval

The interval in MBMS log MDT could be multiple of MSI instead of some absolute time period to meet the accuracy requirement. This could be decided after some agreement from RAN4

· Additional BLER log interval 

In current specification, the UE is mandated to log CRS RSRP and RSRQ for logged MDT periodically. There are three MBSFN measurement quantities defined by RAN1: MBSFN RSRP, MBSFN RSRQ, MCH BLER. The MBSFN RSRP and MBSFN RSRQ could have the same measurement period as legacy CRS RSRP and CRS RSRQ. However, the BLER measurement is to measure the ratio of PHY layer transport blocks (TBs) that are erroneously decoded compared to all PHY layer TBs received in a time period. The BLER measurement period may need to vary to adapt the packets count scheduled in one MSI to guarantee that enough packets could be received for BLER measurement. Therefore we may need another measurement interval for BLER measurement in addition to the measurement interval configured for MBSFN RSRP and RSRQ.

Proposal9: All existing parameters in legacy MDT configuration could be re-used, with the exception of log interval for MCH BLER. 
2.6   MBMS MDT Configuration reporting

The MBMS MDT reporting mechanism could re-use the current log MDT reporting mechanism. To allow the network to selectively fetch MDT log, it is necessary to add an additional MBMS log available indicator.
If it is agreed that log shall be performed also for UE in RRC_CONNECTED, to indicate log available to eNB, the UE in RRC_CONNECTED has to enter in RRC_IDLE and indicate log available in the next RRC connection establishment procedure. A UE may finish MBMS measurement logging but remains RRC_CONNECTED for a long time so it could be beneficial to add MBMS log available indication in other messages, e.g. UE Assistance Information message.
Proposal 10: A separate MBMS log available indicator indicates MBMS log availability. 

Proposal 11: Discuss whether MBMS log available indicator should be introduced e.g. in UE Assistance Information message for the UE in RRC_CONNECTED to report log availability.
3   Conclusion / Proposals
In this contribution, we analyses reaming open issues for MBMS MDT operation and give our preference on these solutions and propose:
Proposal 1: MBMS MDT measurements are supported in RRC_CONNECTED
Proposal 2: Immediate MDT reporting is not considered in the Rel-12 time frame
Proposal 3: Work on area-based MDT first and check if any decision could make it impossible for signalling based MDT
Proposal 4: support MCCH based configuration for area-based MDT; if time is enough, support DCCH based for signalling based MDT, otherwise not consider signalling based MDT in R12 timeframe
Proposal 5: re-define the time stamp reference for MCCH based MBMS MDT configuration

Proposal 6: If needed, define a probability factor mechanism to control the number of UEs which perform MBMS MDT logging 

Proposal 7: The UEs receiving MBMS on a MBSFN area where MDT is configured only performs MBMS MDT if allowed by the user 

Proposal 8: A MBMS MDT configuration received on MCCH does not overwrite any existing MDT configuration in the UE. A MBMS MDT configuration received on MCCH is overwritten by any MDT configuration received on DCCH. 

Proposal9: All existing parameters in legacy MDT configuration could be re-used, with the exception of log interval for MCH BLER. 
Proposal 10: A separate MBMS log available indicator indicates MBMS log availability. 

Proposal 11: Discuss whether MBMS log available indicator should be introduced e.g. in UE Assistance Information message for the UE in RRC_CONNECTED to report log availability.
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