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1   Introduction

MBSFN MDT measurement was discussed at RAN2 #85 and RAN2 85Bis. It was agreed to support DCCH based MBMS MDT as baseline, and an Email discussion addressing the open issues for DCCH based MDT configuration was triggered in [1].


In this contribution, we discuss the remaining open issues to support DCCH based MBMS MDT configuration and give our proposals.
2   Discussion

2.1   When to log 
In case of MBMS MDT, serving and neighbour cell measurements are useful to determine UE location in case accurate location information (e.g. GNSS based) is not available, therefore MBMS MDT could reuse information from legacy unicast MDT results. We have two ways to log MBSFN measured result and unicast MDT results in one MBMS MDT campaign: 
· Option 1: only log unicast MDT results when MBSFN measurements are available i.e. log MBMS MDT and unicast MDT when an MRB is established 
In this way, when a MRB is established for the MBSFN area included in MBMS MDT configuration, at each logging interval the UE will log the latest MBSFN measured results and the latest unicast measured results. When the MRB is not established, nothing will be logged.

· Option 2:always log unicast MDT results and log corresponding MBSFN measured results if available
In this way, at each logging interval, the UE will always log the unicast measured results and if a MRB is established for the MBSFN area included in MBMS MDT configuration, the UE will include the latest MBSFN measured results, otherwise nothing about MBSFN measured results will be logged.

Since the MRB may not exist for the whole log duration, with the same log memory size restriction, the UE may log more MBSFN measured results in option 1 than in option 2 and the UE may log more unicast measured results in option 2 than in option 1. For a MBMS MDT campaign, the operator will more care about the MBSFN results than unicasts measured result, the option 1 is preferred.
Proposal 1: the UE will log MBMS MDT results and corresponding unicast MDT results only when the MRB for the MBSFN area include in MBMS MDT configuration is ongoing in MBMS MDT.
2.2   Where to log 
In the legacy unicast MDT, The UE will only start to log when the area criteria (cell based or TA based) is met. In MBSFN MDT, the UE may start to log when the UE reside in the cells belonging to the MBSFN area. Since the same MBSFN area ID can be used for different MBSFN areas in different geographical areas, the frequency with the MBSFN area ID may not be unique in a PLMN therefore the legacy area criteria  (cell based or TA based) seems useful for MBMS MDT configuration. 
Proposal 2: the area scope in legacy MDT is reused in MBMS MDT
2.3   What to log for RRC CONNECTED UE 
The UE will receive MBMS regardless of the RRC state, so the log for MBSFN measurement results shall be independent of RRC state. For the unicast measurement result, some things should be clarified but we don't see any significant issue. E.g. in the log, there is no need to distinguish if the UE is idle or connected:

- field for serving cell measurement (idle) is used for PCell (connected)
- fields for inter-frequency neighbours is used for neighbours and SCells. 
Proposal 3: for RRC CONNECTED UE, fields for inter-frequency neighbours is used for neighbours and SCells and field for serving cell measurement is used for PCell
2.4   Log memory size 
The following structure was proposed for the MBMS MDT log: 
MeasResultListMBSFN-r12 ::=         SEQUENCE {

   rsrpResult-r12                       RSRP-Range,    => 7bit

   rsrqResult-r12                       RSRQ-Range,    => 6bit

   signallingBLER-Result-r12            BLER-Range-r12,   => 5bit

   dataBLER-MCH-ResultList-r12             DataBLER-MCH-ResultList-r12  

}

DataBLER-MCH-ResultList-r12 ::=         SEQUENCE (SIZE (1.. maxPMCH-PerMBSFN)) OF DataBLER-MCH-Result-r12

DataBLER-MCH-Result-r12 ::=         SEQUENCE {

   mch-Index-r12                        INTEGER (1..maxPMCH-PerMBSFN),  =>4bit

   dataBLER-Result-r12                     BLER-Range-r12                   =>5bit

}
Assuming the UE is only receiving 1 PMCH, the log interval is 1.28s and the log duration  is 1 hour, the required additional memory for MBMS is:
 (7(RSRP-Range)+6(RSRQ-Range)+5(BLER-Range for singling ) +4(mch-Index)+5(BLER-Range for data)) * 3600/1.28 = 76 KB
This means we may additional 76KB memory for MBMS.
Proposal 3: Increase memory requirement for the UE supporting MBMS MDT 
2.5   When to start T330
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 may start MBMS reception long after the UE receives the MDT configuration in some cases as following:

· Early configuration: 

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.
· Signalling based MDT
In signalling based MDT, the eNB has to configure MBMS MDT for the concerned UE when receiving the MBMS MDT configuration from MME, without waiting for the UE to be interested in MBMS reception (e.g. as MBMSInterestIndication could indicated). As the MME will not be aware of the UE MBMS reception status, the UE may be configured with MBMS MDT when it is not receiving MBMS. 
In such a case, the UE will not log MBMS measurements 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. This may cause failure to check customer complaints in signaling based MDT. In legacy signaling based MDT, the network could select the right configuration opportunity so than the T330 would not start in inappropriate area and time, that is why the MME needs to check the area information of the UE before forward the MDT context to eNB as defined in TS32422. For MBMS MDT since the UE will only start to log when the UE is receiving the MBMS service, it is impossible for the network to ensure the appropriate T330 start time. To address this issue, we suggest to start T330 after the UE starts to receive MBMS service. 
Proposal 4: delay the start of T330 until the UE starts to receive a MBMS service transmitted in an MBSFN area for which MBMS MDT is configured. 
3   Conclusion
In this contribution, we discussed the reaming open issues to support DCCH based MBMS MDT configuration, and propose:
Proposal 1: the UE will log MBMS MDT results and corresponding unicast MDT results only when the MRB for the MBSFN area include in MBMS MDT configuration is ongoing in MBMS MDT.
Proposal 2: the area scope in legacy MDT shall be reused in MBMS MDT.
Proposal 3: Increase memory requirement for the UE supporting MBMS MDT 
Proposal 4: delay the start of T330 until the UE starts to receive a MBMS service transmitted in an MBSFN area for which MBMS MDT is configured. 
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