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1. Introduction
According to the WID of MBMS MDT [3], we shall reach the following objectives:

	The objectives of the work item are to 

· Introduce collection of MBSFN UE Measurements with UE geographical location, with the purpose to support the following: 

· Verification of MBSFN actual signal reception

· Support planning and reconfiguration such as 

· MBSFN areas
·  MBMS operation parameters selections
Specify MBSFN radio reception measurement(s) to be collected utilizing the 3GPP Minimization of Drive Test (MDT) functionality.


To achieve the objectives, RAN2 should decide what information should be reported by the UE and the procedures/methods of collecting the MBMS MDT information from the UE.

2. Discussion
2.1. What does the UE need to report for MBMS MDT

2.1.1 Planning and reconfiguration of MBSFN area

Question 1: What should the UE report for optimizing the planning of MBSFN area?

According to the definitions of MBSFN Area and MBSFN Area Reserved Cell from 36.300, the planning and reconfiguration of MBSFN area can include the following cases:

· Addition of a MBSFN candidate cell: The MBMS signal strength of one or more cells within a MBSFN is too weak. Some neighboring cells need to be added to the MBSFN to strengthen the MBMS signal.

· Removal of a MBSFN candidate cell: The MBMS signal strength of one or more cells within a MBSFN is strong enough. Some neighboring cells in which can be removed the MBSFN to support more unicast services.

· Addition of a MBSFN Area Reserved Cell: The interference in one or more cells within a MBSFN from intra-frequency neighboring cells is too strong. Some neighboring cells need to be added as the MBSFN Area Reserved cells to reduce the interference.   

· Removal of a MBSFN Area Reserved Cell: The interference on one or more cells within a MBSFN from intra-frequency neighboring cells is very small. Some MBSFN Area Reserved cells can be removed to increase the throughput of these cells.

To cover the cases listed above, the UE shall be able to report MBSFN RSRP/RSRQ per MBSFN area along with the location information, as the MBSFN RSRP per MBSFN area with cell location information can be used to detect the signal strength of the MBMS cell, and the MBSFN RSRQ per MBSFN area with cell location information can be used to detect the interference in the MBMS cell. The signal strength of a neighboring non-MBMS cell which could be used as a MBSFN Area Reserved Cell can be collected via legacy MDT. Same as the legacy MDT, the location information in MBMS MDT can be either GNSS information or fingerprint or both. The details of the location information can be discussed further. 
Proposal 1: The UE needs to report MBSFN RSRP/RSRQ per MBSFN area along with location information for MBMS MDT.

2.1.2 Planning and reconfiguration of MBMS operation parameters selections
Question 2: What should the UE report for optimizing the MBMS operation parameters?

According to 36.331 [4], the MBMS operation parameters can be divided into the following classes.

· MBSFN subframe allocation: include sf-AllocInfo-r9, commonSF-Alloc-r9, commonSF-AllocPeriod and so on.

· Repetition period: include mcch-RepetitionPeriod-r9. 

· MCS configuration: include signallingMCS-r9 and dataMCS-r9.

Considering the parameters used for MBSFN subframe allocation, the network can change the subframe allocation to avoid those MBSFN subframes with higher interference. To support this, the UE needs to report the MBSFN measurement (RSRP and RSRQ) and the unicast measurement (RSRP and RSRQ) for specific subframes. This will further increase the UE complexity. As the interference can be reduced generally through the MBSFN area planning as listed above in section 2.2, there is no strong need to adjust the MBSFN subframe allocation via MBMS MDT.

Considering the MCCH repetition period, the repetition of MCCH transmission is used to guarantee the MCCH reception. On the other hand, in order to receive MBMS services, the UE has to receive the MSI (MCH Scheduling Information) control element from the MAC layer, which uses signallingMCS like the MCCH but does not support repetitive transmission. In order to distinctively reflect the transmission status of MCCH and MSI, we have to define new MBMS measurement. However, the reason to use the same signallingMCS for both MCCH and MSI per MBSFN area is because mostly the transmission status of MCCH and MSI are quite similar even if there is no repetitive transmission for MSI. To reduce the complexity of defining new measurements, we think that we do not have to define new MBMS measurements to distinguish MCCH and MSI. And the transmission status of both MCCH and MSI can be reflected by the MCH BLER and MBSFN RSRP/RSRQ.

Considering the signallingMCS and dataMCS, according to the measurements provided by RAN1, the UE may report the MCH BLER per MCSper MBSFN area, which can be used to adjust the signallingMCS and dataMCS. For example, the BLER problem for MBMS control signaling could be caused by bad RSRP/RSRQ or unsuitable signallingMCS value. As such, in order to distinguish these errors, the UE needs to report MBSFN RSRP/RSPQ as proposed in Proposal 4, and to report MCH BLER per signallingMCS, per MBSFN area along with location information. For example, if an MCH BLER problem is detected for a signallingMCS and the MBSFN RSRP/RSRQ has no problem, the network can provide a better signallingMCS by reconfigure it.

Proposal 2: The UE needs to report MCH BLER per MCS, per (P)MCH, and per MBSFN area along with location information for MBMS MDT.
2.2. How to collect the MBMS measurements
2.2.1 UE measurement requirements 
Question 3: Intra-frequency or inter-frequency MBMS measurements?
According to 36.331 [4], intra-/inter-frequency measurements are defined as follows:

	-
Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier frequency(ies) of the serving cell(s).


To avoid the packet drop while performing inter-frequency measurements, the UE needs a measurement gap to stop data transmission at the serving cell(s). 
According to [2], we can have intra-frequency and inter-frequency MBMS measurements while measuring MBSFN RSRP, MBSFN RSRQ and MCH BLER. We think that the intra-/inter-frequency measurement definition from 36.331 can be reused for MBMS measurements. However, it is difficult for the network to configure the UE to measure a non-serving MBMS frequency to avoid the packet loss of the MBMS reception of the UE, as the MBMS service(s) is broadcast/scheduled within a MBSFN area (not per UE). According to the current specification for unicast measurements, each measurement gap is configured for a specific UE as the uni-cast data transmission is control by the eNB. To configure the UE to measure a non-serving MBMS frequency to avoid the packet loss of MBMS reception, the network should be able to know the serving frequency of the UE and to stop broadcasting/scheduling during the period of measuring a non-serving MBMS frequency. Firstly, it is difficult for the network to know the serving MBMS frequency of the UE because the UE can autonomously configure a MBMS frequency for MBMS service reception without the configuration from the network. Secondly, the coordination amongst eNB, MCE and MBMS GW is needed as the MBMS service broadcasting/scheduling is controlled by eNB, MCE and MBMS GW. And rescheduling the MBMS service for a UE will impact the MBMS reception of other UEs. To reduce the complexity of the MBMS MDT, we think that the UE is only required to perform the MBMS measurements on the MBMS serving frequencies. Here the MBMS serving frequency is a frequency on which the UE is receiving MBMS service(s). 
Observation 1: It is difficult to configure the UE to measure a non-serving MBMS frequency, so as to avoid the packet loss of MBMS reception.
Question 4: Is the MBMS measurement(s) performed in interested subframes or others? 

According to the LS [1] and the MBMS measurements [2] from RAN1, “the measurement is made only in subframes and on carriers where the UE is decoding PMCH”. Normally the MBMS UE only decodes the MTCH(s) of the PMCH(s) which it is interested to receive, as decoding uninterested MTCH(s) is quite power-consuming. One may have concern that some UEs may only monitor one or two subframes to receive a specific MBMS services. These UEs may not be able to obtain a valid MBMS measurement. For MBMS MDT, this is not a big problem as MBMS MDT is based on a large number of MBMS measurement results collected from many UEs. Furthermore, because MBMS MDT is used to improve the MBMS reception, the measurements for MBMS MDT should not decrease the performance of normal MBMS reception, like consuming lots of UE power. 
Proposal 3: To confirm that the UE is only required to perform MBMS measurements in subframes and on carriers where the UE is receiving MBMS service(s) for MBMS MDT. 
According to the analysis given in section 2.1 and 2.2.1, the MBMS measurements provided by RAN1 are applicable for both IDLE and CONNECTED MBMS UEs for MBMS MDT. A reply LS [8] can to be provided to RAN1 to indicate the applicability of the measurements defined by RAN1.

Proposal 4: A reply LS is sent to RAN1 to indicate the applicability of the MBMS measurements.

2.2.2 MBMS MDT configuration and reporting
Question 5: Does the network need to know if the UE is receiving MBMS?

According to the legacy MDT, the network can select a UE for MDT based on its capability and user consent. As the analysis given above, the UE should not perform MBMS measurement in uninterested subframes. However it is hardly possible for the network to know the MBMS reception status of the UE, because MBMS services are broadcast over the MBSFN area and has no feedback from the UE receiving MBMS. Even with MBMS counting, the MBMS reception status is still unknown to the network, as the UE could change its MBMS interest at any time or prioritize unicast reception over MBMS.

Proposal 5: The network can send the MBMS MDT configuration without knowing if the UE is receiving MBMS.
Question 6: Area based or Signaling based MDT？

According to [6], signaling based MDT selects a specific UE for initiating MDT, and management based MDT selects a region for initiating MDT. As MBMS services are not provided to a specific UE, collecting the MBMS measurement from a large number of MBMS UEs within a wide region is more suitable. On the other hand, even with signaling based MDT, it is still not possible for the network to choose a proper UE to perform the MBMS measurements as the network does not know if the UE is receiving MBMS.  
Proposal 6: To support Area based MDT and down-prioritized the Signaling based MDT for further MBMS Operations Support.

Question 7: Logged MDT or Immediate MDT?

According to the legacy MDT, we have the logged MDT for the IDLE UE and the immediate MDT for the CONNECTED UE. For logged MDT, the IDLE UE periodically records the measurements results, and stores the log for up to 48 hours. The results of the logged MDT are reported by the UE while the UE enters CONNECTED. For MBMS MDT, the legacy logged MDT procedure can be adopted without much modification to the specifications. As most MBMS UEs receiving MBMS services are in IDLE mode, the logged MDT shall be supported for MBMS MDT. 

Proposal 7: The logged MDT shall be supported for further MBMS operation support. 
Considering the immediate MDT, there could be two ways to facilitate the immediate MDT:

· Defining new MBMS measurement events

· The UE periodically performs and reports the MBMS measurements

Compared with the logged MDT, the benefit for the immediate MDT might be that the immediate reporting of the MBMS measurements may provide a quicker collection of the measurement results. However considering the fact that the MBSFN area planning and the MBSFN parameter reconfiguration is semi-static and very infrequent, a long-time collection of many measurement results can provide a better statistic report for optimizing the MBMS reception. As such the immediate MDT seems not urgent for MBMS MDT, and can be down-prioritized. Furthermore the MBMS measurement events are new functionalities which need lot of standard effort and increase the complexities of both the network and the UE. For the periodic reporting, the network may still not be able to immediately get the measurement results as the network does not know if the UE is receiving MBMS.
Proposal 8: To down-prioritize the immediate MDT for further MBMS operation support. 

Question 8: How to send the MBMS measurement configuration to the UE?
According to the procedures of the legacy MDT, the measurement configurations are sent to the CONNECTED UE via dedicated signaling. However most of the MBMS UEs receiving MBMS service(s) are in IDLE mode. If the MBMS measurement configurations are only sent to the CONNECTED UE, there could be very few/no UEs which are able to receive the MBMS MDT configuration. If the amount of the collected measurements is too small, it is difficult for the network to optimize the MBMS transmission. To reach the objectives of MBMS MDT, the MBMS measurement configuration should be sent to the IDLE UE. Here we listed the following two alternatives:
· Alt 1: via MCCH

· Alt 2: via BCCH

The one difference between Alt 1 and Alt 2 is that the MBMS measurement configuration in Alt 1 will be sent to every cell of a MBSFN area, and Alt 2 can just send the configuration to one or more cell(s) selected by the network. Then the signaling cost of Alt 1 could be more than that of Alt 2. Furthermore, Alt 1 requires the MCE to be involved in the MDT procedures. This changes the architectures/procedures of the legacy MDT as described in 37.320 [6] and 36.422 [7].
Proposal 9: The MBMS measurement configuration for MBMS MDT is sent to both IDLE and CONNECTED UE via BCCH.
As stated in Proposal 9, both the IDLE and the CONNECTD UE can receive the MBMS measurement configuration via BCCH. Furthermore if immediate MDT and signaling MDT is not supported, there seems no strong need to send MBMS measurements configuration via dedicated signaling. We can discuss if the dedicate signaling method is still needed for sending the MBMS measurement configuration. 
Proposal 10: If Proposal 9 is agreed, RAN2 is kindly requested to discuss if sending MBMS measurement configuration via dedicated RRC signaling is still needed for MBMS MDT.  
Question 9: If Proposal 9 is agreed, does the UE without user consent still need to perform the configured MBMS measurements?

As stated in Proposal 9, the network can sent the MBMS configuration via BCCH. This means that the network does not need to know the UE capability or user consent information before sending the MBMS measurement configuration. If the MBMS measurement configuration is sent via BCCH, only the UE with MBMS MDT capability needs/be able to receive the configuration. However the UE with MBMS MDT capability may not consent to the MBMS MDT service. Same as the legacy MDT, the UE without user consent should not be mandated to perform the MBMS MDT function. Our understanding is that the UE can know if it consented to the MBMS MDT by the UE implementation. For example, the UE can store the user consent information (which can be 1 bit indicating the user consent) while attaching to the network. And the user consent information can be updated while the UE is in CONNECTED.  We do not have to specify the UE behaviors of checking its user consent.
Proposal 11: To clarify that only the UE capable of MBMS MDT and consented to MBMS MDT is required to perform the MBMS measurements configured for MBMS MDT.
Question 10: Simultaneous MBMS MDT and legacy MDT?

As the purpose (optimizing MBMS reception) of the MBMS MDT is totally different from that (optimizing unicast reception) of the legacy MDT, the legacy (or MBMS) MDT should not cause the interruption of the MBMS (or legacy) MDT. If the UE is capable of both the legacy MDT and the MBMS MDT and has user consents to both services, the network should be able to configure the UE simultaneously, and the UE should be able to perform the legacy measurements and the MBMS measurements simultaneously according to the configurations. 
Proposal 12: To support simultaneous MBMS MDT and legacy MDT.
3. Conclusion
According to the analysis given above, we have the following proposals and observations for the MBMS measurements requirements of MBMS MDT:
Observation 1: It is difficult to configure a measurement gap for the UE to measure a non-serving MBMS frequency, so as to avoid the interruption of MBMS reception.

Proposal 1: The UE needs to report MBSFN RSRP/RSRQ per MBSFN area along with location information for MBMS MDT.

Proposal 2: The UE needs to report MCH BLER per MCS, per (P)MCH, and per MBSFN area along with location information for MBMS MDT.
Proposal 3: To confirm that the UE is only required to perform MBMS measurements in subframes and on carriers where the UE is receiving MBMS service(s) for MBMS MDT. 

Proposal 4: A reply LS is sent to RAN1 to indicate the applicability of the MBMS measurements.

Based on the measurements results, the MBMS MDT are simplified as proposed below:
Proposal 5: The network can send the MBMS MDT configuration without knowing if the UE is receiving MBMS.
Proposal 6: To support Area based MDT and down-prioritized the Signaling based MDT for further MBMS Operations Support.

Proposal 7: The logged MDT shall be supported for further MBMS operation support.
Proposal 8: To down-prioritize the immediate MDT for further MBMS operation support. 

Proposal 9: The MBMS measurement configuration for MBMS MDT is sent to both IDLE and CONNECTED UE via BCCH.
Proposal 10: If Proposal 9 is agreed, RAN2 is kindly requested to discuss if sending MBMS measurement configuration via dedicated RRC signaling is still needed for MBMS MDT.  

Proposal 11: To clarify that only the UE capable of MBMS MDT and consented to MBMS MDT is required to perform the MBMS measurements configured for MBMS MDT.
Proposal 12: To support simultaneous MBMS MDT and legacy MDT.
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