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1 Introduction
In RAN1#74-bis meeting, physical layer measurements used for MBMS MDT were discussed and following conclusions were made [1]:
Conclusions:

· Main targets of new measurements: 

· identification of coverage holes

· identification of when cells should be added to / removed from an MBSFN area

· identification of appropriate long-term MCS

· Possible additional aim:

· identification of location of packet loss (i.e. in the RAN or elsewhere)

· determination of application layer FEC rate

· Working Assumption:

· Adopt at least 2 new measurements as follows:

· MBSFN RSRP per MBSFN area

· MBSFN RSRQ or RSRP/(RSSI-RSRP) per MBSFN area

· FFS:

· MBMS error rate per M(T?)CH

· MBMS supportable MCS (collected MBMS CQI) per MBSFN area

· Consideration of possible measurement to identify excess delay is not precluded. 

· Discuss details and definitions at RAN1#75. 

In this contribution, we provide our view on some general aspect of MBMS measurement, some details on measurements left FFS of the working assumption and view on some other aspects.
2 General aspects of MBMS measurement
As proposed in [2], in our view, only UEs actually receiving any MBMS services should perform MBMS measurements, and those UEs should perform MBMS measurements only in MBSFN subframes in which the UEs actually receive a PMCH. Otherwise, UEs have to consume unwanted battery for MDT purpose.
A UE which is capable of MBMS but receives no MBMS services does not need to receive any PMCH, including PMCH conveying MCCH/ MSI. When the UE is not receiving any PMCH and waiting for start of MBMS service(s), it just monitors MCCH change notification on PDCCH scrambled with M-RNTI on common search space. In addition, UE may decode only PMCHs which the UE is interested to receive. MSI transmitted at the beginning of each MSP enables this behaviour.
Another discussion point to be discussed will be if the MBMS measurement should be defined specific to MBMS MDT purpose only. Generally speaking, it would be beneficial if a measurement could be reused for multiple purposes without any additional work once it is defined. So in our view, the measurements introduced for MBMS MDT purpose should be defined as general as possible.
3 Details of measurements left FFS

3.1 MBMS error rate per M(T?)CH
This measurement should be “MBMS error rate per MCH” as transport channel of MBMS is MCH. A TB of MCH is mapped to a PMCH. MTCH and MCCH are both logical channels and mapped to MAC SDU and multiplexed into MCH. Relationships between MTCH, MCCH, MCH and PMCH described in specifications are shown in the Appendix of this document.
As discussed in our contribution in the last meeting [5], PMCH error rate should be measured among PMCHs with the same MCS setting since PMCHs may be transmitted with different MCS settings within an MBSFN area as follows:
· PMCHs indicated by SIB13 (i.e. assigned for MCCH transmission)

· MCCH of the same content is transmitted multiple times within MCCH modification period

· UE may skip to receive MCCH once the UE acquires MCCH within MCCH modification period (=5.12 sec or 10.24 sec)
· This means at minimum only one sample of PMCH conveying MCCH per UE may be available within MCCH modification period
· Lower MCS will be used for robustness of signalling
· Other PMCHs (i.e. PMCHs indicated by MCCH and MSI but not among PMCHs indicated by SIB13)

· MCS setting of PMCHs may be different among pmchConfig within an MBSFN area
· Error Rate should be measured among PMCHs configured by a single pmchConfig or among pmchConfig with the same MCS setting
· PMCHs a received by a UE may change time by time
· Higher MCS will be used for spectral efficiency
If error rate measurement were performed among PMCH with various MCS settings, the results would not tell which MCS settings is appropriate except the case of no error is observed where one may say the MCS settings were too pessimistic.
MBMS error rate will be a long-term measurement in nature, maybe longer than RSRP/RSRQ, as it requires long measurement period to collect many samples. Meanwhile, if measurement results are collected from the same stationary UE multiple-times or from multiple UEs within a small area at a time, these results will show some distribution (if the results are non-zero). Therefore, statistical handing of measurement results may be useful even for long-term measurement such as MBMS error rate.
3.2 MBMS supportable MCS (collected MBMS CQI) per MBSFN area
It was pointed out that CQI is short-term while long-term characteristic is required for MDT purpose. This will be one of main concern of this measurement as well as implementation complexity. In this sub-section, discussion on short-term measurement is provided.
CQI measurement will be a short-term measurement in the order of millisecond. On the other hand, results of short term measurement could be treated as long-term if they were treated statistically by the network. 
Statistic handling will require collecting MBMS CQI from various UEs (including the same UE) during longer period. Collected MBMS CQI samples may show some distribution. Network may select MCS setting from the distribution curve.
Statistical handling may be required for even MBSFN-RSRP or MBSFN-RSRQ. They will also show some distribution if many samples are collected. Single sample of any MBMS measurement would not have much meaning for cell planning.
4 Others
4.1 Identification of location of packet loss
In delivering MBMS packets to eNBs serving MBMS, sync protocol is used in order for packet synchronization among eNBs of the same MBSFN area. At the same time, the protocol supports detection of delay of derivation and loss of packets at eNBs. If the eNB detects delay or loss of packets by the protocol, it will drop the corresponding PMCH transmission.

So identification of packet loss between core node and eNB is already supported by the specifications. And over all packet loss can be detected by the UE. So identification of location of packet loss could be supported without any RAN1 work.
4.2 Radio Link Failure
RLF in RLM is included in legacy MDT scheme and may be used for identification of coverage holes of usual services.
Likewise, some MBMS measurement (or event) similar to RLM might be useful for identification of coverage holes, though MBMS could not be objective of Radio Link Monitoring.

RLM is based on SNR measurement defined in RAN4 specs. If similar monitoring were introduced for MBMS, it could be handled in RAN4 and SNR measurement will not be necessary to be handled in RAN1, i.e. no definition in RAN1 spec.
5 Conclusion

In section 2, we discussed some general aspects of MBMS measurement and proposed the followings:
· MBMS measurements should be performed only in MBSFN subframes where the UE actually receives PMCHs to avoid unnecessary UE battery consumption; by contraries if the UE is not receives PMCH in any subframe, it will not be required to perform any MBMS measurement
· The measurements introduced for MBMS MDT purpose should be defined as general as possible so that they can be reused for multiple purposes
In section 3, we provided some details on measurements left FFS:
· Error rate should be measured on “MCH” among PMCH with the same MCS setting
· Distribution of many samples of short-term measurements such as MBMS CQI could be used for long-term purpose
In section 4, we provided our view on some other aspects:
· Packet loss can be detected by eNB and UE with already supported features

· RLM-like procedure for MBMS might be useful, but it seems not RAN1 work to define SNR measurement for MBMS
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Figure 5.3.1-1 [3] : Mapping between downlink transport channels and downlink physical channels

[image: image2.emf] 

BCCH PCCH CCCH DCCH DTCH MCCH MTCH

BCH PCH DL-SCH MCH

Downlink

Logical channels

Downlink

Transport channels


Figure 6.1.3.2-1 [3]: Mapping between downlink logical channels and downlink transport channels
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Figure 6.1.2-3 [4] : Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding
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