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1. Introduction

According to [1] for the RSRP/RSRQ measurements following assumptions have been made:

L1 measurement period for MBSFN RSRP/RSRQ

· Contains at least 5 decoded MBSFN subframes with MCH and the minimum measurement period is [640] ms

· The measurement accuracy requirements will be the same as those defined for CRS RSRP/RSRQ

The definition seems simple and straightforward but there are some issues when the UE is only monitoring the MCCH change notification from M-RNTI. The RAN1 definition for the measurement included also a following note:

Note 3: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.

This means that the M-RNTI monitoring cannot be used for MBSFN RSRP/RSRQ measurements unless the MCCH data is modified and the UE has to decode the MCCH (PMCH). This can lead to infrequent decoding of PMCH and hence long measurement time if a certain number of received samples are required. This contribution discusses such issues and how the measurements could be defined.
2. RSRP/RSRQ measurement period
As per definition in [1] the UE is assumed to collect at least 5 samples to achieve required measurement accuracy. Or alternatively, if there are 5 or more samples received during the [640]ms period, the measurement period is minimum [640]ms.

2.1 Measurement with minimum 5 samples
When the UE is not yet receiving the MBMS service but intending to do that, it is required to monitor the MCCH for any changes in the MCCH information. The modifications are indicated with M-RNTI and MCCH is decoded only when change in the MCCH has been indicated.

M-RNTI is sent on PDCCH where the detection is based on CRS. Hence, the PDCCH detection does not have the SFN gain and therefore cannot be used for the MBSFN measurements. The MCCH monitoring would provide samples only when the MCCH decoding is needed i.e. only when the MCCH information is changed. This results in arbitrarily long measurement time if 5 samples are required. Hence, the measurement period may span multiple MDT logging periods. 
Observation 1: The measurement period with minimum 5 samples may span multiple logging periods.

A consequence from this observation is that the consecutive logged measurement results may have used multiple samples which are common for the measurement results. Hence, the successive RSRP/RSRQ results can be (highly) correlated or even the same.

Observation 2: Successive RSRP/RSRQ results can be highly correlated or even the same with measurement periods spanning multiple logging periods.

Now the question is whether the network should be informed about the (varying) measurement period and/or potential correlation between the samples, or, should there be a modified definition for the availability of the measurement result. Following issues could be clarified when the measurement period spans multiple logging periods:
· Can the UE use previously received 5 samples for the measurement result to be logged even though during the last logging period there would not be any PMCH received?
· Or, shall the UE consider the measurement result “non-available” if no new samples have been received and previously received samples have already been used for the measurement result which was logged in the previous logging period?
· Generally, can the UE use same measurement samples multiple times in a sliding window manner for the logged measurement results? E.g. if the UE receives one sample per logging period and the measurement length defined as 5 samples, e single sample affects 5 consecutive results

Observation 3: The definition for the “availability of the measurement result” needs clarification.
2.2 Possible options for the measurement definition
In order to clarify the problem in section 2.1, there could be at least following options to modify and redefine the measurements:

1. Use only the samples within the logging period

2. Include in the log information about the length in time what was the measurement period for the logged sample

3. Leave the definition as in the WF regardless of the measurement period and possible correlation between successive results

Following table summarizes the pros and cons with the listed options:

	Option
	Pros
	Cons

	Option 1
	· MDT analysis would always be aware of the maximum length of the measurement
· Would be aligned with BLER measurement

· Location validity could be checked per logging period


	· The performance requirements would need to be changed if sufficient number of samples are not received

· Or, the available the result is omitted from the log if the performance requirement cannot be met
· Or, the UE should need to indicate if there was not enough samples [2] for the required performance but still log the result

	Option 2
	· The log report would include sufficient information for the MDT data analysis

· Would adapt to varying scenarios for MBMS reception


	· Increased size of the log: Additional information element to associated with the measurement result


	Option 3
	· Performance requirements can be as in WF
· Simple UE implementation without additional logged information


	· Do not provide comprehensive information about the measurement; actual measurement period, correlation between successive results



What could be done to improve the operation of the listed options:
Option 1: 

· Performance requirement: The requirement could be the same as in WF for cases there has been 5 or more samples received. 
· If there were less than 5 received samples, 
· UE could indicate the actual number of received samples during the logging period, or
· UE could omit logging if there were less than 5 samples received. However, that could lead to loss of relevant MBSFN information to be reported in case the UE is receiving on average 4 or less samples per logging period.

· The MDT data analysis could treat differently the results where the number of samples was less than required for the measurement accuracy
Option 2: 

· The measurement period could be indicated in various ways: Absolute time (e.g. in ms), number of frames/sub-frames or number of logging periods. The required number of bits would be smallest using the logging periods and would increase if frames/sub-frames or absolute time would be used.
· The time information could be also omitted if the measurement period was less than the logging period or other pre-defined time period.

Option 3: 

· The remedy could basically be the option 2 if the issues have been solved like described with option 2.
As discussed above, none of the options seem to be “perfect” without some enhancements. For RAN4 the question is whether to keep the current WF assumptions with the uncertainty with the measurement period, or, should the measurement definition and/or logging information be enhanced to fix the anticipated issues.
Based on the analysis, it looks that the simplest option providing comprehensive information for the MDT purposes, the RSRP/RSRQ measurement logging could be extended with the time information about the measurement period when the min 5 sample requirement is kept. The increase of the log size could be limited by having the time representation as the number of logging periods. Further, the time information could be omitted in case sufficient number of samples were received during the last logging period. 

Proposal 1: RAN4 should discuss and agree a possible measurement re-definition.

Proposal 2: RAN4 should discuss an extension to the logged parameters based on the described option in this contribution.
2.3 Validity of the logged location information
The so called “detailed” location information that is associated with the MDT measurement results is the location that is available from the stand-alone positioning function. In practice this means GNSS location. According to current MDT specifications [2] UE is in charge of verifying the validity of the available detailed location information. Hence, it is up to UE implementation to check whether the detailed location information can be used for the MDT log entry.
With the MBSFN RSRP/RSRQ measurement the location information should also represent the physical location where the measurement was done. Now, if the measurement period is MBMS configuration and traffic dependent, it will be more complicated to do the verification whether the detailed location can be added to the obtained measurement result. Should the UE take into account not only the UE speed and related validity time but also whether the measurement period is exceeding the assumed validity time at each logging time instant.

Observation 4: The detailed location information should represent the actual physical location through the whole measurement period.

Observation 5: UE should take into account the varying measurement period at each logging instant.
The options how the UE could log the detailed location information:
a. Detailed location information is logged at the end of the logging period regardless of the time instant where the measurement result became available (and was stored) and regardless of the measurement period.

b. The validity of the available detailed location information is checked when the result becomes available; that location information is stored for later logging (with the measurement result) at the end of the logging period (in case no further samples are received during the rest of the logging period. Location validity check is not taking into account the actual measurement period.
c. UE takes into account the measurement period when checking the location validity; if measurement period exceeds the location validity time the location information is not logged.
The pros and cons for the options are listed in the table below:

	Option
	Pros
	Cons

	Option a
	· Simple for the UE implementation with actions required only at the logging instant
	· The location validity is not guaranteed

· May violate existing MDT principle of UE checking the validity of logged detailed location information

	Option b
	· Also simple for the UE; the time instant is only different from the Opt.a

· Validity of the available detailed location can be checked at the time when measurement result becomes available.
	· The location information (and the validity) is only relevant to the last sample of the measurement period
· The location information does not necessarily represent the location where the other measurement samplese were received

· Violates the MDT principle for the location validity check when the measurement period exceeds the location validity time.

	Option c
	· Requirement for the location validity check fulfilled in all cases

	· UE should not only assess the location vality time but also consider the measurement period; obviously the enhancement for counting the measurement period discussed above should the implemented
· Less valid detailed location information are logged



Based on the comparison the option c would be the solution that would provide location information that is relevant for the actual measurement period. The other options would guarantee the location validity only for the time instants of latest received sample or logging time.

Observation 6: If the actual measurement period is taken into account when checking the location validity, current MDT principles would be fulfilled.

It should be discussed should there be a definition how the location information is logged specifically for the MBSFN measurements, or should we apply existing MDT principles where the location is checked to be valid for the logged/reported measurement result.

Proposal 3: RAN4 should discuss to what degree the MDT principles shall be applied regarding the detailed location information, or if a MBSFN specific rules should be defined.
3. Conclusion

In this contribution we have elaborated the issues related to case where the UE infrequently decodes PMCH (primairyly the case when UE is monitoring only MCCH) causing long and time varying measurement periods and how such scenario should be taken into account when logging the MBSFN RSRP/RSRQ results. Further the issues related to logging of detailed location information have been discussed. In the analysis we ended up with following observations:
Observation 1: The measurement period with minimum 5 samples may span multiple logging periods.

Observation 2: Successive RSRP/RSRQ results can be highly correlated or even the same with measurement periods spanning multiple logging periods.
Observation 3: The definition for the “availability of the measurement result” needs clarification.
Observation 4: The detailed location information should represent the actual physical location through the whole measurement period.

Observation 5: UE should take into account the varying measurement period at each logging instant.

Observation 6: If the actual measurement period is taken into account when checking the location validity, current MDT principles would be fulfilled.

If RAN4 considers MCCH monitoring as a scenario requiring specific handling, based on the observations above, we we would have following proposals:

Proposal 1: RAN4 should discuss and agree a possible measurement re-definition.

Proposal 2: RAN4 should discuss an extension to the logged parameters based on the described option in this contribution.
Proposal 3: RAN4 should discuss to what degree the MDT principles shall be applied regarding the detailed location information, or if a MBSFN specific rules should be defined.
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