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1 Introduction

The work item “Further MBMS Operations Support for E-UTRAN” [1] was discussed for the first time during RAN2#85 [2]. Although the time to discuss was very limited some decisions were taken and areas for further analysis were identified and to be further discussed in an e-mail discussion [3] until next meeting. The Chairman notes mentioned:

	Agreements
1
The UE reports MBSFN RSRP/RSRQ per MBSFN area.

2
The UE reports MCH BLER per MCS, per MCH, and per MBSFN area.

(Can verify with RAN1 whether this was really the intention)

3
The UE is only required to perform and report MBMS measurements in subframes and on carriers where the UE is receiving PMCH anyway. 

6
We aim to support Area based MDT and Signalling based MDT for MDT MBMS. 

7
Only logged MDT reporting is supported for further MBMS operation support.

7a
The UE performs measurements for MBMS operation support in RRC_IDLE. 

FFS whether the UE measures also in RRC_CONNECTED
FFS whether Immediate MDT reporting supports further MBMS operation support. 




The summary from the e-mail discussion [3] were mostly non-conclusive, containing tentative proposals; except for possibly supporting measurements also for RRC_CONNECTED and that Immediate MDT for MBMS measurements would not be needed.  This contribution will shed some further light on different matters and provide further details and proposals on the MBMS measurements, configuration and collection of measurements taking into account MBMS MDT use cases.
2 Discussion

2.1 In which RRC state to perform MBMS measurements
It is FFS whether or not a UE can measure also in connected mode. Since MBMS is a service provided seamlessly independent of the UE states RRC_IDLE and RRC_CONNECTED and UEs will during longer session also move to RRC_CONNECTED to receive status updates, other interactive responses etc. etc., it would be natural to ensure that the measurements would not be interrupted. Furthermore, interrupted measurements will yield less statistics. However, if a measurement campaign is long enough and enough UEs span the whole geographical area uniformly then collecting measurements only in RRC_IDLE may be sufficient. But, such assumptions may not be true in several circumstances (such as less populated/trafficable areas). Anyhow, the other and possibly more important aspect to consider is that also signalling based MDT should be possible. Since this targets a specific UE, only collecting measurements in RRC_IDLE cannot provide the required results within a reasonable time period. Based on the above two arguments it is suggested that measurements will be done in both RRC_IDLE and RRC_CONNECTED states for a UE. Regarding the issue if there should be two different measurement configurations and reporting like for Rel-10 MDT, MBMS is different as it is executed independently of whether the UE is in RRC_IDLE or RRC_CONNECTED. For realizing Immediate MDT for RRC_CONNECTED mode in Rel-10, it was straightforward to reuse the RRM framework because all the Rel-10 measurement metrics were already defined. However, the MBMS measurements are not part of the existing RRM framework. See next section 2.2 for further discussion.
Proposal 1 A UE shall perform measurements in both RRC_IDLE and RRC_CONNECTED states.
In the LS from RAN1 [4], RAN2 is asked to confirm if the measurements would be applicable to both RRC_IDLE and RRC_CONNECTED states. It is suggested that RAN2 politely do respond to their request and if so decided that the measurements are applicable to both RRC_IDLE and RRC_CONNECTED.

Proposal 2 Reply to RAN1, confirming that the applicability of the measurements are both to RRC_IDLE and RRC_CONNECTED
2.2 Logged MDT reporting
Since the measurements are not needed for real-time RRM purposes, introducing Immediate MDT reporting is not necessary, as it will impact the RRM framework. To date, logging of measurements for MDT is only specified for UEs in RRC_IDLE. However, since the MBMS service is UE reception-based and is performed independent of the UE’s RRC state and that MBMS measurements are configured to be executed independently of the RRC state of the UE, logging those measurements should be straightforward also in RRC_CONNECTED. It is not possible to re-use Immediate MDT because MBMS measurements are not defined in the RRM framework. Introducing the MBMS measurements to the RRM framework only for MBMS MDT seems inappropriate. The logged reporting is using the UE Information procedure and same mechanism, including also the MBMS particulars, would be utilised also for reporting the MBMS MDT measurements. 
Proposal 3 Logged reporting for MBMS MDT is sufficient for both RRC_CONNECTED and RRC_IDLE states. Immediate MDT reporting is not needed.

Proposal 4 Use UE Information procedure also for MBMS MDT reporting.

2.3 Management based and signalling based MDT
The MDT functionality uses the trace mechanisms to initiate, configure and collect measurements. O&M initiates and collects the measurements. It is possible to configure an individual UE, possibly limited within an area, as well as configure measurements in certain areas without explicitly targeting a specific UE. These are referred to signalling based MDT and management based MDT, respectively. 
For MBMS measurements, management based MDT should be supported simply to collect measurements / statistics from any MBMS UE. Signalling based MDT would allow configuring specific UEs for checking customer complaints or for trouble-shooting/verification tests using certain known UEs. 
Proposal 5 Management based MDT, but also Signalling based MDT shall be supported

2.4 How to configure MBMS MDT

The configuration of MDT is done when a UE is in RRC_CONNECTED state as the user consent needs to be ensured and this is not known in the UE. That is, dedicated signalling is considered to be the baseline for configuration also for MBMS MDT measurements also since it supports both Management based MDT and Signalling based MDT as described earlier and further explained below.
MBMS MDT configuration via MCCH
It may further be considered to use MCCH to configure UEs, at least for Management based MDT since specific UEs are not addressed. The advantage of using MCCH is that only UEs that are actually receiving MBMS services will be addressed. However, since the MCE is not aware about the UE and thus cannot know whether a UE has given consent for MDT measurements, the UE needs to receive and store “user consent”-value. So changes would be required. Further discussion is needed whether it should be possible to store the user consent status in the UE while ensuring that the value is correct and up-to-date. For instance, the UE may have been in RRC_IDLE for a long time and the ‘user consent’ value may have changed during this time, if e.g. the consent-parameter is sent on UE Attach. We may also have to consult SA3 in this issue to verify any security/privacy concerns.
MBMS MDT configuration via DCCH
Since UEs are from time to time in RRC_CONNECTED state dedicated signalling should be sufficient to get enough UEs configured to perform a MBMS measurement campaign and would ensure that the latest ‘user consent’-value is used without needing any additional procedures. Thus, reuse of existing mechanisms will be ensured and less complexity. To avoid sending configuration messages to UEs not supporting MBMS MDT measurement functionality a UE capability is needed. However, a UE may be configured for MBMS measurements but it will not establish any relevant MBMS service during the lifetime of the MBMS measurement configuration. This will yield unnecessary measurement configurations
. On the other hand, it would be possible to use e.g. the MBMS interest indication for selecting UEs for MBMS MDT configuration, see also discussion in [3]. 
As a conclusion, if configuration via DCCH is not supported, there would be issues with “user consent” need to be solved, as well as lack of support for Signalling based MDT. Thus, one configuration option would be simpler than, additionally, introducing also a configuration option via MCCH.  
Proposal 6 Dedicated signalling is used to configure UEs for MBMS MDT measurements which allows for reusing existing mechanisms.
Proposal 7 A UE capability bit is used to indicate support of MBMS MDT measurement functionality.
2.5 MBSFN measurements per MCH
The measurements to be collected and reported are RSRP and RSRQ per MBSFN area. It was also decided to collect the MCH BLER measurements per MCS, per MCH, also per MBSFN area. However, configuration and reporting of BLER measurements for individual MCHs requires the introduction of MCH identifiers which currently does not exist. Using an MCH index would be ambiguous if the MCH configuration in the MCCH changes. Since the transmit power is the same for all MCHs since no power boost or similar is applied for MBMS, the decoding probability is identical for all MCHs configured with the same MCS. BLER measurements per MCS furthermore makes it unnecessary to discuss measurements of MCHs that carry signalling messages, i.e. MCCH and/or MSI, or only data, where we may have to distinguish between signallingMCS and dataMCS. Therefore, it is sufficient to use only MCS and not MCH. Another advantage of combining measurements of MCHs configured with the same MCS is increased statistics.
Proposal 8 It is sufficient to collect MCH BLER measurements per MCS per MBSFN area. There is no need to add granularity on MCH level.

2.6 UE configuration parameters

Due to the introduction of the above mentioned MBMS specific measurements, some additional configuration parameters would be needed in addition to what is already specified in the existing MDT configuration message. These MBMS specific configuration parameters will be discussed in the following to support various possibilities of measuring on multiple frequency layers and MBSFN areas the following configuration parameters needed are at least:

· logging area, i.e. MBSFN area Id (mbsfn-AreaId) and associated carrier frequency
Using also cells seems unnecessary but may be used if the measurement area should be further limited. The operator may want to limit on which MBMS frequency to measure to e.g. limit amount of data and what frequency is of interest. The reason to not only use MBSFN area ID is that MBSFN area IDs can be reused between frequencies. There are only 256 values for the MBSFN area ID and the main purpose was to be able to distinguish between neighboring MBSFN areas on the same frequency.
· One or more MCS (optional)
To limit measurements to specific MCSs, if needed. This allows reducing the number of unnecessary measurements and logging. If not sent the UE is expected to measure for all MCSs on all received MCHs.
· Logging interval determining when a measurement result should be collected
It can be assumed that the same interval is applicable for all measurements. If existing logging intervals can be used is FFS.
Proposal 9 The same logging interval is used for all configured MDT measurements.

Proposal 10 Specific parameters for MBMS measurement configuration include a set of frequencies, a set of MBSFN areas on these frequencies, a set of MCSs within each MBSFN area, and a logging period.

3 Liaise with SA5
MDT involves also O&M specifications, i.e. SA5, so it is advised to early get them involved and keep them informed. It is therefore suggested to send them an LS about the work and decisions taken so they can comment from their point of view and addressing any potential issues early.
Proposal 11 Send an LS to 3GPP SA5 informing them about work status, decisions and ask for comments
4 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
A UE shall perform measurements in both RRC_IDLE and RRC_CONNECTED states.
Proposal 2
Reply to RAN1, confirming that the applicability of the measurements are both to RRC_IDLE and RRC_CONNECTED
Proposal 3
Logged reporting for MBMS MDT is sufficient for both RRC_CONNECTED and RRC_IDLE states. Immediate MDT reporting is not needed.
Proposal 4
Use UE Information procedure also for MBMS MDT reporting.
Proposal 5
Management based MDT, but also Signalling based MDT shall be supported
Proposal 6
Dedicated signalling is used to configure UEs for MBMS MDT measurements which allows for reusing existing mechanisms.
Proposal 7
A UE capability bit is used to indicate support of MBMS MDT measurement functionality.
Proposal 8
It is sufficient to collect MCH BLER measurements per MCS per MBSFN area. There is no need to add granularity on MCH level.
Proposal 9
The same logging interval is used for all configured MDT measurements.
Proposal 10
Specific parameters for MBMS measurement configuration include a set of frequencies, a set of MBSFN areas on these frequencies, a set of MCSs within each MBSFN area, and a logging period.
Proposal 11
Send an LS to 3GPP SA5 informing them about work status, decisions and ask for comments
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� A similar issue exists for legacy logged MDT configuration (that also uses dedicated signalling), Depending when the configuration is sent, a UE that does not ever move to RRC_IDLE during a valid logged configuration will result in no measurements.
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