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1	Introduction
According to current RAN4 “Way Forward” [2] 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

Depending on the MBMS service and traffic pattern, the frequency of the received samples can vary resulting in time varying measurement period when minimum 5 sample requirement is used. As a consequence the measurement period may exceed the logging interval. Such situation has not been considered in current MDT specifications and the more detailed definition for the UE behaviour should be done. This contribution discusses the issue and proposes options for the UE operation.
2 		RSRP/RSRQ measurement period
As per the RAN4 WF definition the UE is assumed to collect at least 5 samples to achieve required measurement accuracy or have minimum [640] ms measurement period.
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 (Single Frequency Network) 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 may result in arbitrarily long measurement time when 5 samples are needed for meet the performance requirements. The values for the logging interval can be 1.28s, 2.56s, 5,12s, …, 61.44s, [1].  Hence, the measurement period may span multiple MDT logging interval. 
Observation 1: The measurement period with minimum 5 samples may span multiple logging intervals.
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 correlated.
Observation 2: Successive RSRP/RSRQ results can be correlated with the minimum 5 sample requirement per logged measurement result.
Figure 1 illustrates a potential scenario how the UE receives MCH and how the measurement period is related to the logging interval. During the logging intervals when no new samples is received the UE is not logging anything. When a new sample(s) has (have) arrived, the UE would use latest 5 samples for the RSRP/RSRQ measurement.
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The question is whether the network should be informed about the varying measurement period and/or potential correlation between the samples. Following issues should be clarified when the measurement period spans multiple logging intervals:
i. Should the log entry include information about the measurement period exceeding the logging interval
ii. Can the UE use measurement samples multiple times for successive results
iii. Or, shall the UE consider the measurement result “not available” if less than 5 samples were received during the logging interval
The option i. would provide sufficient information for the MDT data analysis so that there would be knownledge if there is correlation between successive results. With the option i. the information about the measurement period could be a simple indication (a flag) about the measurement period exceeding logging interval, or it could be a time information either as absolute time or number of logging intervals. The latter one would be technically the better option.
Proposal 1: It is proposed that the RSRP/RSRQ measurement result is associated with the information about the measurement period. The information can be a time information given in terms of number of logging intervals..


2.3 Validity of the location information
For logged measurements the definition for the location validity is following, [4]:

UE tags available detailed location information only once with upcoming measurement sample, and then the detailed location information is discarded, i.e. the validity of detailed location information is implicitly assumed to be one logging interval.

For immediate MDT the location validity is defined in the following way, [4]:

For both event based and periodic reporting (see 5.2.1.1), the detailed location information is included if the report is transmitted within the validity time after the detailed location information was obtained. The validity evaluation of detailed location information is left to UE implementation.

With logged measurements, the statement is not considering the case where the measurement period – to which the location information should be referring to – is longer than the logging interval. At least following options exist to cover this:

1. No detailed location information is logged if the measurement period exeeds the logging interval (regardless of the length of the logging interval)
2. New definition for the location validity for MBSFN measurement: 
a. Detailed location information is logged at the end of the logging interval; definition for location validity is according to current specification
b. UE takes the measurement period into account and checks the validity of the location information; would be similar to validity check of immediate MDT. Location information is logged at the time of last sample used for the measurement.

The pros and cons for the options are listed in the table below:

	Option
	Pros
	Cons

	Option 1
	· No change to current logged measurement specification
	· With short logging intervals there is a risk for frequent omission of location information

	Option 2a
	· Simple implementation with fixed operation regardless of the MBMS configuration/reception
	· The location information (and the validity) is not necessarily related to actual measurement time instant; would indicate more generally the UE movement
· With long logging intervals there can be long time deviation between the measurement sample and logging of location information

	Option 2b
	· The solution would guarantee the location validity for all logged location information regardless of the measurement period and configured logging interval

	· Would require changed UE behaviour for logged measurement; however, it would be same/similar to behaviour for verification of location validity with immendiate MDT
· The actual verification of the validity of the location information is left to UE implementation




Based on the comparison the option 2b would provide location iformation that is relevant for the actual measurement result considering also the length of the measurement period. The option 2a would guarantee the location validity only for cases where the logging interval does not exceed the time of location validity. The option 1 would be simplest from the specification point of view but would unnecessarily omit some of the (otherwise) valid location information. Also when the logging interval is longer than the location validity time, the location information may not accurately represent the locations where the measurement samples were received.

In summary, solution 2b would provide technically best solution to provide accurate location information for MBSFN measurement and option 1 would be the simplest from the specification point of view but has the drawback of omitting available location information. 

Proposal 2: UE should take into account the actual measurement period when checking the validity of the detailed location information. The validity check would be similar to immediate MDT and can be left for UE implementation.

3	Conclusion
In this contribution we have discussed issues related to MBSFN measurement logging which have been left open in RAN4. We made following observations and proposals:
Observation 1: The measurement period with minimum 5 samples may span multiple logging intervals.
Observation 2: Successive RSRP/RSRQ results can be correlated with the minimum 5 sample requirement per logged measurement result.
Proposal 1: It is proposed that the RSRP/RSRQ measurement result is associated with the information about the measurement period. The information can a time information be in terms of number of logging intervals.
Proposal 2: UE should take into account the actual measurement period when checking the validity of the detailed location information. The validity check would be similar to immediate MDT and can be left for UE implementation.

CRs incorporating the above proposals as well as the RAN4 agreed parameters for BLER reporting [5] are proposed in [6] and [7].
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