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1
Introduction
A new work item on further MBMS operations support for E-UTRAN has been agreed in [1]. After discussed in RAN1 for several meetings, the following aspects are agreed for MBSFN UE measurements in LS [2] from RAN1:

For the measurement time and frequency: 

· The measurements are made only in subframes and on carriers where the UE is decoding PMCH
For the measurement definitions

· Adopt MBSFN RSRP per MBSFN area

· Adopt MBSFN RSRQ per MBSFN area

· MBSFN RSSI averaging is over only OFDM symbols carrying MBSFN RS

· Adopt an MCH BLER measurement per MCS per MBSFN area 
In this contribution, we will discuss RAN2 impacts to support MBMS MDT taking current RAN1 agreement as baseline. 

2
Discussion
2.1
UE measurement capabilities

A UE involved in reception of MBMS service(s) is mandated to read MCCH and MTCH for each service.

This UE is reading the MCH(s) carrying the MCCH and the MTCH of all received MBMS services so it has all necessary information to evaluate the BLER on these MCH(s) without any additional reception or signal processing. To demodulate the PMCH(s) carrying these MCH(s), the UE is receiving the MBSFN reference symbols so it can evaluate the MBSFN RSRP and RSRQ for all these PMCHs without any additional reception or signal processing.

Therefore, the UE could perform the measurements specified by RAN1 on all (P)MCHs carrying a MCCH or a MTCH which the UE is receiving without significantly impacting the UE battery.

Proposal 1: A UE shall be able to perform the measurements defined by RAN1 on all (P)MCHs carrying a MCCH or a MTCH which the UE is receiving.

Since the population of UEs receiving a MBMS service could be highly unevenly distributed between both states, it is clearly preferable that the above MBMS MDT measurements are applicable regardless of the UE state. Since there is no difference in the above tasks whether the UE is in RRC_IDLE state or in the RRC_CONNECTED state, it seems very simple that:
Proposal 2: The UE supports the measurements of proposal 1 in RRC_IDLE and RRC_CONNECTED states.

If certain MBSFN areas or MCHs are less used than others (e.g. they were just created for new services), it could be useful that the number of UEs performing measurements is larger than the number of UEs receiving MBMS services via these MBSFN areas or MCHs. For instance, MBMS capable UEs not involved in any MBMS reception at all could still be requested to perform MBMS measurements on at least on MBSFN area and/or MCH.
If a UE would have to perform measurements on any PMCH or MCH although the UE does not need to read it for MBMS service reception, there could be significant impact on UE power consumption due to extra reception and processing tasks, so there could be some impact to the user.
Proposal 3: Discuss whether there is a need for some UEs to measure one or more P(MCH) not carrying any MCCH or MTCH which the UE is receiving. 

2.1 MBMS MDT Activation & Deactivation

MDT Activation & Deactivation procedures are used by MME or OAM to activation & deactivation MDT configuration toward eNB. There are two types of MDT activation & deactivation: Management based MDT and Signalling based MDT.

Management based MDT will not specify UE when activating MDT job, and focus on cells/location area where to take measurements, it is eNB who will be responsible for the selecting of UE to perform measurement according MDT Consent.  Signalling based MDT specify UE by IMSI/IMES(SV) when activating MDT job and focus on very UE(VIP) measurements during its movement in network.

Since MBSFN transmission is broadcast mode, the actual MBSFN signal reception RSRP/RSRQ will be location specific instead of UE specific. Furthermore, the MBSFN measurement is introduced to support MBSFN area and MBMS operation parameters planning and reconfiguration, the Management based MDT which focus on cells/location area is enough. And thus we see no essential requirement to support signalling based MDT which will require RAN3 specification work.
Proposal 4： Management based MBMS MDT shall be supported. It is FFS  whether to support signalling based MBMS MDT.
2.2 Selection of MBMS MDT UE

Currently, in Management based MDT, the network may use UE capabilities and user consent to select terminals for MDT measurements. The agreement from RAN1which has been that “The measurements are made only in subframes and on carriers where the UE is decoding PMCH” is inline with MDT principle defined in [3]:
1.
UE measurements
The UE measurement logging mechanism is an optional feature. In order to limit the impact on UE power consumption and processing, the UE measurement logging should as much as possible rely on the measurements that are available in the UE according to radio resource management enforced by the access network.
In Rel-9, the network has no way to know whether a UE is receiving or interested to receive a MBMS service, so there is no way for the network to configure individual UEs with MBMS MDT measurements.

In Rel-10, the network may use MBMS counting procedure (applicable to UES in RRC_CONNECTED only) and configure MBMS MDT measurements for all or a subset of UEs responding to MBMS counting. However, a UE which can not perform MBMS measurement due to receiving MBMS service by DRB rather than MRB will also respond to MBMS counting addressing the MBMS service, it may be needed to inform the network to select other UEs. Furthermore, If a UE is configured to perform MBMS MDT measurements is no more interested in the MBMS service, it may stop performing the configured measurements and it may be needed to inform the network to select other UEs or redo counting.
In Rel-11, the MBMSInterestIndication message from certain RRC_CONNECTED UEs allow the network to know that the UE is receiving or interested to receive a service on a certain frequency but this is not sufficient to know which measurements could be configured if there is more than one MBSFN area or frequency.

Observation 1: The existing mechanisms (MBMS counting, MBMS interest indication) are not sufficient for the network to efficiently select individual UEs for MBMS MDT. 

There could be two different approaches to select UEs for MBMS MDT:
Approach 1)
enhance MBMS counting in order to allow selection of individual UEs
Approach 2)
configure MBMS MDT per service/cell and all UEs receiving or interested to receive (and supporting MBMS MDT and having user consent) the service shall perform the same MBMS MDT measurements

Relying on MBMS counting (approach 1) would only allow finding UEs in RRC_CONNECTEDs, which could make it not so easy to select a sufficient number of UEs.  Configuring MBMS MDT per service could select many UEs (RRC_IDLE UES as well) but it may be difficult to report all measurements.

Proposal 5: Discuss whether to configure MBMS MDT measurements per service/cell for all UEs (in RRC_CONNECTED and RRC_IDLE) and/or to enhance MBMS counting to allow the network to select UEs in RRC_CONNECTED only.
2.3 MBMS MDT mode
There are two modes for MDT measurements: logged MDT and immediate MDT.  If proposal 2 is agreed, logged MDT would be the only suitable method to report measurements performed while the UE is in RRC_IDLE. Logged MDT could be applied regardless of RAN2 decision how to select UEs (individually or per service).Immediate MDT  could be a useful method for verification of MBSFN actual signal reception timely by utilizing reporting from CONNECTED UE which is performing MBMS reception. Depending on RAN2 decision on how to select UEs (individually or per service/cell), either all or a subset of RRC_CONNECTED UEs in a cell would be involved in immediate MDT.
Proposal 6： Logged MBMS MDT and Immediate MBMS MDT shall be supported.
2.3.1 Immediate MBMS MDT
The MBSFN measurements configuration to be introduced for MBMS MDT could be defined as generic as possible, so that the MBSFN measurements configuration could be used by network for multiple purposes without additional work. The following aspects need to be discussed addressing immediate MBMS MDT:
· Measurement trigger type
There are two basic RRM measurement trigger types: periodic trigger and event trigger. Periodic trigger based RRM measurement is widely used in MDT, so the periodic trigger based MBSFN measurement shall be introduced for MBMS MDT. We cannot see any essential requirement to support event based MBSFN measurement only for MDT, however we are fine to discuss event trigger based MBSFN measurement if other requirement such as for GCSE can be found.
Proposal 7： Periodic trigger based MBSFN measurement shall be introduced for immediate MBMS MDT.
· Measurement Configuration 

Currently, the RRM measurement configuration is provided to UE by MeasConfig in dedicated signalling, a new type of MBSFN measurement is required to support MBSFN measurement, the possible configuration need to be defined could be summarized as following:
· measObject 

· MBSFN Area ID
· MCS type or PMCH ID list(only for BLER measurment)
· measQuantity
· filterCoefficientMBSFNRSRP
· filterCoefficientMBSFNRSRQ
· filterBler
· Report configuration
· reportQuantity:MBSFN  Bler and/or MBSFN RSRP and/or MBSFN RSRQ
Proposal 8： A new type of MBSFN measurement configuration is required to support MBSFN measurement including MBSFN RSRP, MBSFN RSRQ, and MCH BLER.
2.3.2 Logged MBMS MDT
· Interaction between logged MBMS MDT and legacy logged MDT 

In current specification, the existing log MDT configuration will be discarded when receiving new MDT configuration. If new type of MBMS MDT measurement is introduced, it is to be decided that whether the UE could perform the two type of MDT simultaneously.
Proposal 9： Discuss whether the UE could perform legacy logged MDT and MBMS logged MDT simultaneously.
3
Conclusion
In this contribution, we analyzed RAN2 impacts to support MBMS MDT and propose:
Proposal 1: A UE shall be able to perform the measurements defined by RAN1 on all (P)MCHs carrying a MCCH or a MTCH which the UE is receiving.

Proposal 2: The UE supports the measurements of proposal 1 in RRC_IDLE and RRC_CONNECTED states.

Proposal 3: Discuss whether there is a need for some UEs to measure one or more P(MCH) not carrying any MCCH or MTCH which the UE is receiving. 

Proposal 4： Management based MBMS MDT shall be supported. It is FFS  whether to support signalling based MBMS MDT.

Proposal 5: Discuss whether to configure MBMS MDT measurements per service/cell for all UEs (in RRC_CONNECTED and RRC_IDLE) and/or to enhance MBMS counting to allow the network to select UEs in RRC_CONNECTED only.

Proposal 6： Logged MBMS MDT and Immediate MBMS MDT shall be supported.

Proposal 7： Periodic trigger based MBSFN measurement shall be introduced for immediate MBMS MDT.

Proposal 8： A new type of MBSFN measurement configuration is required to support MBSFN measurement including MBSFN RSRP, MBSFN RSRQ, MCH BLER.
Proposal 9： Discuss whether the UE could perform legacy logged MDT and MBMS logged MDT simultaneously.
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