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1
Introduction
RAN#61 [1] approved a Work Item “Further MBMS Operations Support for E-UTRAN” [3] in order to define and specify required measurements for MBSFN with the following objectives:
· Introduce collection of MBSFN UE Measurements with UE geographical location, with the purpose to support the following: 

· Verification of MBSFN actual signal reception

· Support planning and reconfiguration such as 

· MBSFN areas 

· MBMS operation parameters selections 
· Specify MBSFN radio reception measurement(s) to be collected utilizing the 3GPP Minimization of Drive Test (MDT) functionality. 

The work in the last quarter of 2013 was limited to RAN1 resulting in RAN1#75 agreements on following definitions for the measurements [4]:
1. MBSFN RSRP & RSRQ per MBSFN area

2. MBSFN RSSI averaging over only OFDM symbols carrying MBSFN RS

3. MCH BLER measurement per MCS per MBSFN area

4. The measurements are made only in subframes and on carriers where the UE is decoding PMCH
The work in RAN1 is in practice completed and other WGs shall now define the performance requirements (RAN4), backhaul signalling (RAN3) and higher layer protocol aspects (RAN2).
The task for RAN2 was to “Specify of Layer 2/3 protocol aspect utilizing the 3GPP Minimization of Drive Test functionality”. This paper is addressing the “higher layer” issues related to MBSFN measurements and particularly how the MDT functionality is going to be used for the configuration of the measurements and collecting the measurement reports. Rel.10/11 MDT measurements are initiated in the network management (NM) system using the Trace function for which the specification has been done in SA5. Hence, some implications to SA5 specifications are also anticipated.
2
Discussion
At least following issues should be clarified in order to adapt the new measurements to the existing MDT framework:
1. Measurement configuration

2. UE selection

3. Measurement reporting principles

4. Impact to functions in the network management (Trace) and network interfaces
In following sections each topic is elaborated in more detail and the options for way forward are analysed.
2.1
Measurement configuration
There are three basic options how the MBSFN measurements can be configured:

Option 1): Measurements are specified in the standard and done always when receiving a MBMS service. This option means that no specific signalling is required to configure and activate the MBSFN measurements.

Option 2): Measurement configuration is broadcasted on a SIB

Option 3): Measurement configuration sent on dedicated signalling

One must note that the UE selection will be dependent on the choice how the measurement configuration is done.

2.1.1
Discussion on Option 1
The first option with fixed configuration would be the simplest one from the network perspective. There is no need to know which UEs are MBMS-capable, nor which UEs are actively receiving MBMS service. Hence, the UE selection for the measurements would be “automatic” and no signalling is required over the radio interface or between the network nodes.

However, the option 1) has some disadvantages for the UE:

· Measurements would be done always regardless whether the network would be interested in those. This causes unnecessary processing in the UE and possibly fairly large amount of data has to be stored without any further usage. The RSRP and RSRQ measurements as such may not add much for signal processing but BLER measurement is not required for normal operation hence being a wasted operation at the UE.

· There is no way to select a subset of the measurements but all defined measurements would be “active” every time MBMS services are received. There would not either be any option to adapt the BLER measurement to ongoing service and the type of traffic it is generating. The data rates may have large variations and data transmission may be intermittent which could call for options to e.g. adaptation of BLER averaging.
· Measurements would be done for all received MBSFN areas and specific MBSFN area cannot be selected depending on the MBSFN configurations.

Observation 1: Using fixed/standardized measurement configuration would be simple from the network point of view but would result in wasted processing and unnecessary resource usage in the UE.
2.1.2
Discussion on Option 2
The option 2) where configuration information, as well as measurement activation, is included in system information would partly eliminate the problems identified for the option 1).

· The measurements could be carried out by the UEs only when related information is present in the system information (in some of the SIBs). RAN could add the information only when the MBMS is configured (i.e. MBSFN subframes exist), at least one MBMS service is multicast, and when the network wants to verify the MBSFN coverage/performance and therefore collect MBSFN measurement results.
· MBMS capable UEs receiving a MBMS service would activate the measurements and logging only if the MBSFN “configuration” information elements are present in the system information without need for any dedicated signaling. By this, measurements and related additional processing at the UE would be limited to cases when the network is interested in collecting measurement results.
· There could be also an indication which MBSFN areas are to be measured, if so desired. Hence, only the relevant measurements will be done by the UE and unnecessary logging can be eliminated.
· No issues related to network not knowing the MBMS capability of the UEs.
Although the option seems simple from UE perspective but there are different ways how the measurements can be initiated: 
· The operation can be identical to the legacy MDT function: In the NM the MDT application initiates a Trace job for the MBSFN measurements and data collection (done by the Trace Collection Entity, TCE). In case MDT application in NM is aware of the MBMS configuration and active MBMS services, the activation could be directed to areas where measurement reports could be obtained i.e. where the MBMS services are transmitted.

· The MDT initiation could be made also blindly, without considering the MBMS configurations/services, and collecting data where the MBMS happens to be active. In this case the detailed definition for the measurement configuration may not be possible e.g. selecting only a certain MBSFN area. MBSFN measurements could be “always” active without the MDT activation. This would be similar to the RLF reporting where the data collection (by TCE) is done without separate measurement configuration sent to the UEs. Here, data collection by the TCE could be independent from the radio configuration. The drawback would be the excessive measurements (and reporting) even though the MDT data collection would not be made.
The data forwarding from RAN to NM should be enhanced so that the MDT record content is enhanced to accommodate also the reported new MBSFN measurement results that are collected by TCE.
Observation 2: Configuring and activating the MBSFN measurements using broadcasted system information would be simple from the UE point of view but the network operation needs clarification.

2.1.3
Discussion on Option 3
The option 3) for the measurement configuration using dedicated signaling would allow flexibility for the measurement configuration by selecting any of the defined measurement parameters to be logged, defining details for the measurement configuration (averaging, logging intervals, etc) and configuration only a required number of UE (not necessarily all UE:s need to be activated for the measurements). However, additional “cost” for dedicated configuration would be at least following:

· Complexity with UE selection especially if the network is not aware of the MBMS capability of the UEs – see further details in the discussion about UE selection below. Note that MBMS is and optional feature without specific capability. Further, network may not be aware of which UEs are actively receiving the MBMS services.
Additional dedicated signaling is required to send the measurement configuration/activation. This could mean that the UE has to be moved to RRC connected (with paging) unless it has already the connection even though the MBMS reception may happen in idle mode. Another way would be to send the configuration when the UE is RRC connected and the eNB anticipates (or knows) that the UE will start the reception of an MBMS service.
Observation 3: Configuring and activating the MBSFN measurements using dedicated signaling would provide most flexibility and accuracy for the measurement configuration but would require UE selection by the network which causes multiple issues.
2.1.4
Way forward
As a way forward we propose that RAN2 discusses the issues and decides on how to proceed.
Proposal 1: RAN2 shall decide upon the approach whether/how the MBSFN measurement configuration is done. The options discussed in the observations of this contribution give guidelines about feasible ways to implement measurement configuration.

2.2
UE selection
As discussed above, the requirements for UE selection depend on the principle used for the MBSFN measurement configuration. With fixed (specified) measurement configuration there is no need for the network to select the UEs for MBSFN measurements but the selection is “automatic” and done at the UEs. Hence, the network does not have to know about the UE MBMS capability. The option 3) for the measurement configuration with dedicated signalling, on the other hand, would require that the UE selection is done in some way by the network. The options can be:
· Blind selection without considering the UE capability and reception of the MBMS service. Network could send the configuration to (all) UEs in the area of interest; legacy UEs, UEs without MBMS capability or not interested in MBMS services would ignore the configuration.
· Network would select the UEs having MBMS capability and supporting the MDT measurements: This would require a new MBMS capability to be specified.
· Network and the MDT functionality would be in some other way made aware of the UE reception or intention to receive MBMS services. This could potentially require new signalling to be specified especially as the UEs may receive the MBMS services while in idle.

Observation 3: The UE selection is problematic due to missing knowledge of UE MBMS capability and whether the UEs are actively receiving MBMS services, particularly as the UE may receive MBMS also in RRC_IDLE. 
Applying the agreed MDT principles, the activation and reporting of the MDT measurement are conditioned by the end user consent for MDT reporting. Only the UEs where the subscription allows MDT reporting are allowed to be configured for the MDT measurement and from which collection of the MDT reports can be done. This issue should be considered regardless of the measurement configuration and UE selection principles. If the network is selecting UEs for the measurements, prior to sending the measurement configuration, it has to know if the user consent is given for the MDT reporting. This is applicable for the dedicated configuration of the MBSFN measurements.
At the UE, the AS layer normally is not aware of the user consent for MDT. This gives rise to issues related to UE own decision about whether to start the measurements or not. This is the case for both “non-configured” and broadcasted configuration or activation of the measurement.

Observation 4: Mechanisms to take the MDT user consent needs clarification. 
We propose that RAN2 considers how the user consent would work together with the chosen approach for UE selection.
Proposal 2: RAN2 shall discuss and agree about the way UE selection should be done (based on the configuration approach) and clarify how the user consent is taken into account with the MBSFN measurements.
2.3
Measurement reporting principles

Assuming that UEs are logging the MBSFN measurement data, logged MDT reporting principle is an obvious choice for MBSFN reporting. While receiving the MBMS service, UE shall log the measurement results per MBSFN area. When the UE establishes the RRC connection, it indicates the availability of the MBSFN log. The log retrieval is done by the network request if it is interested in collecting the MBSFN data or if there is possibility (e.g. enough time) to receive the measurement log. This can be left for RAN node to decide. For the log retrieval UEInformationRequest/-Response - signalling can be used the same way as with logged MDT.
Proposal 3: MBSFN measurement log shall be collected using the availability indication during the connection setup signalling and using UEInformationRequest/-Response - signalling i.e. with the identical procedure to the logged MDT.
For MDT mechanisms have been specified in order to avoid UEs to send the measured data to a “wrong” network. Logged MDT configuration includes a MDT PLMN list (plmn-IdentityList) which, in addition to RPLMN, is used as the reference where the log availability indication and the measurement log can be sent. The plmn-IdentityList is a subset of the EPLMN list.

With MBSFN measurements, if there is no measurement configuration, UE obviously should be able to limit the reporting of the log in a similar manner as specified currently for logged MDT. One option is to limit the reporting to RPLMN. Then also the logging should be limited to RPLMN only. If such principle is adopted, it should be defined what to do when the RPLMN changes, either to remove the log or keep that for the case UE would return to the same RPLMN.
Another option to limit the PLMNs is to use the EPLMN list at the time of starting the measurements (MBMS service reception). This would be less restrictive but would not guarantee that the log includes data from one operator network only; there could be multiple operators among the EPLMN list (this was why logged MDT has a separate list of allowed PLMNs which is a subset of the EPLMN list). Therefore, it should be clarified if EPLMN is a suitable reference for MBSFN reporting.

Proposal 4: RAN2 should clarify if and how the MBSFN reporting should be limited to only allowed PLMNs.
2.4
Implications to network management
As discussed in section 2.1, when the MDT functionality is used also for the new MBSFN measurements, there will be implications to the function(s) in the network management system and the interfaces towards RAN/CN. A new MDT measurement and data collection is activated by initiating a new Trace job. Two alternative approaches are there for the UE selection [7]:
· Management (or area) based MDT where RAN is responsible for the UE selection.
· Signaling based MDT, where the UE is selected in NM and the MDT measurement activation is sent from the CN when the UE has established RRC connection.

With management based MDT, RAN will be informed about UEs which are allowed for management based MDT. This is signaled either in the Initial Context Setup Request or in the Handover Request. The MDT “allowance” is sent in case the user consent has been confirmed. The MDT measurement configuration is coming directly to RAN where the RAN node is sending the MDT configuration to MDT capable/”allowed” UEs.
With signaling based MDT the MME sends the Trace Start with MDT configuration to RAN node which then forwards the MDT configuration to the UE with RRC signaling.

There is also Trace activation for the RLF reporting which does not require UE selection or measurement configuration. The Trace Collection Entity (TCE) will collect from RAN the RLF reports after the Trace activation. In case there is no dedicated radio signaling for MBSFN measurements, the MDT function could be similar to RLF reporting. However, using such approach, presumably there should be some information about the active MBSM services in the network management domain in order to know when the MBSFN trace can be activated. Alternatively, the activation could be “blind” and just hope that some of the activations eventually result in receiving MBSFN measurement reports. However, there may not then be possibility to define e.g. the MBSFN areas that would be of interest with the MDT measurements. Such issues are beyond RAN2 and under the SA5 responsibility. RAN2 should collect the implications of using the MDT for the MBSFN measurements and inform SA5 about identified options and related problems.
Logged MDT configuration includes also some information for the Trace function. Following parameters are included in the loggedMeasurementConfiguration – message: absoluteTimeInfo, traceReference, traceRecordingSessionRef and tce-Id. Such information is needed at the RAN node to be able to forward the data to correct destination, i.e. correct TCE. For MBSFN measurement logging the same information should be made available for the MBMS UE carrying out the MBSFN measurements and logging the measurement data. This in turn, would mean that a Trace job would be active i.e. autonomous initiation of MBSFN measurements could not be done by a RAN node unless some changes in the roles of RAN and Trace function are done.

Proposal 5: RAN should inform SA5 with an LS about potential new issues identified when using MDT functionality for the MBSFN measurements. 
A draft LS to SA5 according to proposal 5 is provided in [8].
4
Conclusion
We have elaborated the usage of MDT functionality for the MBSFN measurements and what kind of options there can be for measurement configuration, UE selection and measurement principles. Further, we have discussed potential issues for the functions in the network management system and what may need clarification from SA5.
Specifically we proposed following:

Proposal 1: RAN2 shall decide upon the approach whether/how the MBSFN measurement configuration is done. The options discussed in the observations of this contribution give guidelines about feasible ways to implement measurement configuration.

Proposal 2: RAN2 shall discuss and agree about the way UE selection should be done (based on the configuration approach) and clarify how the user consent is taken into account with the MBSFN measurements.

Proposal 3: MBSFN measurement log shall be collected using the availability indication during the connection setup signalling and using UEInformationRequest/-Response - signalling i.e. with the identical procedure to the logged MDT.

Proposal 4: RAN2 should clarify if and how the MBSFN reporting should be limited to only allowed PLMNs.

Proposal 5: RAN should inform SA5 with an LS about potential new issues identified when using MDT functionality for the MBSFN measurements. 
A draft LS to SA5 according to proposal 5 is provided in [8].
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