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1. Introduction

RAN1 has discussed the mechanisms to support MBMS related measurements for the further MBMS operations support and concluded on the PHY layer related measurements to be performed by UE [1]. RAN1 has also requested RAN2 to inform them on the applicability of the measurements for RRC_IDLE and RRC_CONNECTED.  Based on the agreement from the WID [2], RAN2 is tasked to specify the Layer 2/3 protocol aspect utilizing the 3GPP Minimization of Drive Test (MDT) functionality based on the inputs from RAN1. This contribution addresses the applicability of RRC_IDLE and RRC_CONNECTED for MDT, the issues related to MDT configuration UE and the need for logged measurement report. 
2. Discussion

As described in the WID [2], the collection of MBSFN UE Measurements with UE geographical location can be realized through MDT.  In order to reduce complexity to both the NW and the UE it is desirable to reuse the existing MDT mechanisms as much as possible.  With the existing MDT, the main objectives were to collect measurement related to coverage and QoS.  It is reasonable to expect that the collection of coverage related measurements may be applicable to all UEs, both Idle and Connected. However, for MBMS related measurements, it is not expected that all UEs would be interested in MBMS services; therefore, it is not reasonable to expect that all UEs need to support the collection of MBMS related measurements. Therefore, part of the issues with MDT will be the need to determine which UEs are applicable for MBMS related measurements.  Then it is necessary to consider how these UEs are configured for MBMS related measurements and reporting. Others issues that should also be addressed are the need for Logged MDT and Immediate MDT. 
2.1. MBMS related measurements

According to the LS from RAN1, the following three MBMS related measurements are needed.

· MBSFN RSRP per MBSFN area

· Adopt MBSFN RSRQ per MBSFN area

· Adopt an MCH BLER measurement per MCS per MBSFN area

It has also been discussed in RAN1 [2] whether other PHY layer measurements including MBMS CQI and/or RSTD should be collected but no consensus was reached. From RAN2’s perspective, these measurements should be included as part of MDT. 
Proposal 1:
Collection of MBMS related measurements with MDT should include at least MBSFN RSRP, MBSFN RSRQ and MCH BLER measurement per MCS, all based on per MBSFN area.
2.2.  Idle UEs and Connected UEs
As mentioned previously, it is reasonable to assume that only UEs interested in receiving MBMS services should be configured for the collection of MBMS measurements.  From MDT’s perspective, the collection of MBMS related measurements is controlled by the NW; therefore, it is the NW’s responsibility to determine which UEs to configure for MDT. However, up to now, the NW can only determine a UEs interest in MBMS for Connected UEs.  In particular, a Connected UE may send MBMS Interest Indication and Counting response (if requested) to inform the NW of its interest in MBMS. So this would mean the NW would only know the MBMS interests from Connected UEs. .  From extensive studies of Rel-10 MDT, RAN2 concluded that collection of measurements from Idle UEs is valuable and should not be ignored.  This is no different for the collection of MBMS related measurement.  Just because the NW cannot directly receive MBMS interest from Idle UEs does not necessary imply that it isn’t important to obtain MBSFN measurements from Idle UEs. Considering the potential benefits, the NW should also have the opportunity to collect MBMS related measurements from Idle UEs.  Without inputs from Idle UEs, the available data for NW analysis would not be too limiting.  
Observation 1:
MBMS related measurements from Connected UEs and Idle UEs are both essential for the NW’s analysis of MBMS coverage.
2.3.  MDT configuration 
For the configuration of MDT for MBMS related measurements several factors need to be considered as listed below.
· Will the MDT be based on Logged MDT and/or Immediate MDT?

· Will the MDT be configured per-UE or per cell?

· Will the MDT be supported for both Idle and Connected UEs?

However, before these factors are considered, there should be a basic underlying assumption that only UEs that are interested in MBMS are required to perform MBMS related measurements. Otherwise, this would result with excessive power consumption for the UE.  

Proposal 2:
Collection of MBMS related measurements should only be applicable to UEs interest in receiving MBMS services. 
2.3.1. Logged MDT or Immediate MDT for Connected UEs

Based on Rel-10 MDT, MDT for Connected UEs are only based on Immediate MDT.  It would seem straightforward to extend this approach for the collection of MBMS related measurements. However, in contrast to Rel-10 MDT, the MBMS related measurements are not based on existing RRC measurements as in the case for Rel-10 MDT. Therefore, the eNB will need to provide the UE with MBMS specific configuration to support Immediate MDT.  

Observation 2:
If Immediate MDT is supported for Connected UEs, the eNB will need to provide the UE with MBMS related measurement configuration.

Based on Observation 2, there is no particular advantage of Immediate MDT over Logged MDT for Connected UEs at least from the MDT configuration perspective. Therefore, RAN2 should also consider whether it would be appropriate to specify Logged MDT for Connected UEs. From UEs perspective, if Logged MDT is adopted, the complexity to the UE would be increased, in terms of memory resource and the possibility for handling multiple logs, if the UE is also configured with Rel-10 MDT.  However, for Rel-10 MDT, the logged MDT is only applicable in IDLE so at least the UE will not need to handle multiple logs simultaneously. From the network’s perspective, if the UE reports the MBMS related measurements immediately, the network will learn of any MBMS coverage right away. However, this would only be beneficial if the network is expected to modify the MBSFN transmission configuration dynamically. MBSFN transmissions are not UE specific, the network isn’t expected to modify MBSFN transmission dynamically. Also if Logged MDT is supported, the network has the option not to retrieve such a log if the network has sufficient information related to a particular MDT configuration.  This could reduce unnecessary signalling.  

Proposal 3:
RAN2 should consider whether Logged MDT or Immediate MDT should be adopted for the collection of MBMS related measurements for Connected UEs.
2.3.2. Per-UE or per-cell MDT configuration
Regardless of whether Immediate MDT or Logged MDT is adopted for the collection of MBMS related measurements, the network will need to explicitly configure these measurements to the UEs.  With Rel-10 MDT, UEs do not need to be explicitly configured for Immediate MDT other than the obtainLocation IE, with RRC measurements, whereas for MBMS, UEs will need to be explicitly configured with the MBMS related measurements. . If MBMS related measurements are configured via dedicated signalling, the eNB would have the opportunity to apply UE specific configurations including the applicable MBMS frequencies of interest within the measurement configuration.  This does come at the cost of increased signalling load.  Other than the specific frequencies of interest, it is unlikely that the eNB will need to configure measurements differently from one UE to another. Then it should be questioned whether it is really necessary to configure each UE via dedicated signalling. As an alternative, the eNB may configure the MBMS related measurements via SIB and indicate the frequencies associated with the measurements. This means the measurements and event triggers on only applicable for UEs that are receiving MBMS services on a frequency specified in the SIB. 
Proposal 4:
RAN2 should consider whether the eNB should have the option to configure MBMS related measurements and event triggers via SIB for Connected UEs. 
2.3.3. Configuration of MDT for Idle UEs
As discussed in Observation 1, measurement results from Idle UEs are also invaluable.  The main concern for Idle UEs is the difficultly for the eNB to configure the appropriate UEs for MBMS related measurements.  If IDLE UEs were included for the collection of MBMS related measurements, logged MDT in IDLE would need to be supported.  It would also be straightforward to assume that the configuration of UEs for measurements in IDLE would be the same as in Rel-10 MDT, i.e., UEs are configured for MDT in CONN, and the configuration are kept in IDLE so that measurements can be performed when the UE transitions to IDLE (refer to Figure 1). However, as concluded in Proposal 2, only UEs interested in MBMS services should be required to perform these measurements. Even if the UE indicated its interest with MBMS services while configured in CONN, there’s no guarantee that the UE would remain interested in MBMS after transitioning to IDLE. One way would be to specify that IDLE UEs would not need to perform these measurements if the UE is no longer interested in MBMS services; However, if the UE will need to decide whether to perform measurements based on its MBMS interest, another alternative would be for the eNB to configure the UEs via SIB, similar to Proposal 4, except for the Idle UEs, the configuration will be specifically for Logged MDT (refer to Figure 2). With broadcast configuration of MDT, there is no need for Idle UEs to transition to Connected to be configured for MDT. Also, Idle UEs may begin to perform MBMS related measurements as soon as it begins to receive MBMS service without informing the eNB ahead of time. RAN2 should further investigate the details of the broadcast configuration mechanism and how trace functionality is guaranteed. 
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Proposal 5:
RAN2 should consider whether the eNB should have the option to configure MBMS related measurements and event triggers via SIB for Idle UEs. 
Proposal 6:
If Proposal 5 is agreed, RAN2 should further investigate the details of the broadcast configuration mechanism and how trace functionality is guaranteed. 

2.4. Signalling-based trace vs management-based trace
For Rel-10 MDT the subscriber/cell trace functionality was reused and extended to support MDT [3]. Although trace functionality needs to be decided by SA5, it is still reasonable for RAN2 to consider this functionality since the outcome has a direct bearing on how the eNB chooses which UE to configure for MDT. If the MDT is initiated toward to a specific UE, the signalling based trace procedure is used, and for cell traffic trace procedure, the management based trace procedure is used.  It is reasonable to consider that Rel-12 MDT would also reuse the existing trace functionality. If signalling based trace is used it would assume that the CN would select the appropriate UEs for MDT. However, this would require that the CN (EM) has knowledge of which UE is interested in MBMS which isn’t currently assumed. With management based activation, the Trace Control and Configuration parameters are sent directly to the concerned network entity [4].  With this approach the selection of the UE for MDT will be decided by the eNB.  Since the eNB already has more opportunities to obtain MBMS interests from specific UEs it would be reasonable to consider management based trace as the baseline trace mechanism.
Proposal 7:
To support trace functionality for Rel-12 MDT, RAN2 should ask SA5 whether management based trace could be considered as the baseline trace mechanism.
3. Conclusion
In this contribution, we discussed the issues related to the support of MDT for MBMS operations.  In particular, the configuration of MDT was discussed with special emphasis on the applicability to Connected UEs and Idle UEs. We have the following observations and proposals.
Proposal 1:
Collection of MBMS related measurements with MDT should include at least MBSFN RSRP, MBSFN RSRQ and MCH BLER measurement per MCS, all based on per MBSFN area.
Observation 1:
MBMS related measurements from Connected UEs and Idle UEs are both essential for the NW’s analysis of MBMS coverage.

Proposal 2:
Collection of MBMS related measurements should only be applicable to UEs interest in receiving MBMS services. 
Observation 2:
If Immediate MDT is supported for Connected UEs, the eNB will need to provide the UE with MBMS related measurement configuration.

Proposal 3:
RAN2 should consider whether Logged MDT or Immediate MDT should be adopted for the collection of MBMS related measurements for Connected UEs.
Proposal 4:
RAN2 should consider whether the eNB should have the option to configure MBMS related measurements and event triggers via SIB for Connected UEs. 
Proposal 5:
RAN2 should consider whether the eNB should have the option to configure MBMS related measurements and event triggers via SIB for Idle UEs. 

Proposal 6:
If Proposal 5 is agreed, RAN2 should further investigate the details of the broadcast configuration mechanism and how trace functionality is guaranteed.
Proposal 7:
To support trace functionality for Rel-12 MDT, RAN2 should ask SA5 whether management based trace could be considered as the baseline trace mechanism.
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