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1. Introduction

The specification of the minimization of drive tests (MDT) has been ongoing in RAN2. The RAN2 proposal is summarized in TR 36.805 [1] and TS 37.320 [2]. There have also been some discussions in RAN4 on MDT requirements. 
At RAN4 meeting #57, RIM and Ericsson/ST-Ericsson provided initial considerations on MDT [4] and [5]. There is general consensus in RAN4 that MDT requirements are specified only in RRC_IDLE mode for both WCDMA and LTE. In the present document we provide further details on IDLE mode requirements while taking into account the latest agreements in RAN2.  

2. Analysis of MDT Requirements in RRC_IDLE
In idle mode, the following aspects are to be addressed in order to define the MDT requirements:
· Logging interval and logging duration
· Accuracy of the relative time stamping
The above aspects are addressed in the following sections:
2.1. Logging interval and logging duration
The required memory reserved for MDT is proportional to the logging interval and logging duration. It has been agreed in RAN2 according to TS 37.320 v1.1.0 [2] that:

· The time stamping is on second basis i.e. the base unit for time information in the logged MDT reports is the second.
· The logging interval is stated as multiples of 1.28s which in turn is either a factor or multiple of the IDLE mode DRX cycle. 
As pointed out in [5] if the logging interval is smaller than the measurement period the measurements / measurement samples might be duplicated as no new measurements samples are available. This situation may occur especially in case of inter-frequency measurements where the measurement rate scales with the number of frequency layers to be measured. For example if the logging interval is 1.28s, DRX cycle = 1.28 s and number of carriers (K) = 2 then the new measurement will be done every second logging interval (i.e. K=2*1.28 s). It is, however, not clear whether it is critical that the measurement samples within the measurement period are not duplicated. 
The maximum number of neighbour cells to report is currently under discussion in RAN2. Most probably only the strongest cell needs to be reported for inter-frequency and 3-6 cells for intra-frequency.

The maximum amount of information in a single log entry assuming that no GNSS location information is available is thus likely to be:

· ECGI serving cell (52 bits [1])

· Time stamp (36 bits – Day/Hour/Minute/Second)

· Assumption based on Month/Day/Hour/Minute/Second in [1] with 4 bits removed since Month is not needed) 

· RSRP and RSRQ, or CPICH RSCP and Ec/No for serving and (up to 7) neighbour cells (8x14 bits)
· PCI/PSC  for (up to 7) neighbour cells (7x9 bits [1])

· Carrier frequency for (up to 1) inter-frequency neighbour cells (16 bits)
Thus in total for a single measurement entry in the log, 279 bits or roughly 35 bytes are needed. Some more may be needed in order to e.g. keep track of the number of cells reported in the “fingerprint” for each record, and to indicate the kind of location information.

The memory needed for logging may be calculated as:

MDT logging duration (s)/MDT logging interval (s)* 35 bytes

In case logging is to be carried out for 24 hours using the shortest logging interval, it means that 67 500 entries (24*60*60/1.28) are to be stored. Applying the estimate above, this corresponds to 2.4 Mbytes which is far more than needed for L2 buffering in connected mode. 
The actual value of the memory size would depend upon the agreement in RAN2. It is therefore proposed to request RAN2 to provide feedback on the logging duration and also on the number of intra-frequency and inter-frequency cells to be logged.
Proposal 1: Request RAN2 to give feedback on if duplicated measurements are an issue and if so, if the logging interval can be required to be larger than the maximum measurement interval.
Proposal 2: Request RAN2 to provide feedback on the logging duration and on the number of cells (intra-frequency and inter-frequency) to be logged.

2.2. Relative time stamp accuracy
The UE reports the logged MDT measurements to the network along with the relative time stamp, which in turn is based on the time stamp provided to the UE by the network. The network uses the UE reported relative time stamp in order to determine the time when the measurements were logged. Therefore it is essential that the accuracy of the relative time stamp is specified in RAN4. 

Based on the arguments provided in the last meeting in [4], the relative time stamping inaccuracy of ±5s per hour was proposed.
Proposal 3: The accuracy of the relative time stamping is to be such that the drift of the time stamping is to be ±5s or less per hour.

3. Summary of proposed way forward

With respect to the analysis provided in section 2, we propose the following way forward:
3.1. Set of Proposed RAN4 Requirements

We propose that RAN4 defines the following set of requirements:

· Requirements are only defined in RRC_IDLE for WCDMA and LTE in TS 25.133 and TS 36.133 respectively

· Measurement period for intra-frequency and inter frequency MDT measurements i.e. measurement periods for CPICH RSCP/CPICH Ec/No and RSRP/RSRQ for WCDMA and LTE respectively.  
· The requirements are based on the existing intra- and inter-frequency measurement requirements in RRC_IDLE

· Minimum number of cells on which the MDT measurements are logged

· Minimum number of intra-frequency cells
· Minimum number of inter-frequency cells per carrier
· The accuracy of the relative time stamping in the order of ±5s per hour.
3.2. Feedback from RAN2 on MDT Aspects

RAN4 sends an LS to RAN2, kindly asking for:
· The longest logging duration.
· The typical number of intra-frequency and inter-frequency neighbour cells to be logged for WCDMA and LTE.

· Feedback on if duplicated measurements are an issue and if so whether the logging interval should be larger than the measurement period.

· Moreover, RAN2 is asked to assess whether a relative time stamping inaccuracy of ±5s per hour is acceptable from system perspective.
· Furthermore RAN4 informs RAN2 about the overview of the requirements which RAN4 intends to specify for WCDMA and LTE. 
4. Conclusion

In this paper we have further analyzed the MDT requirements and related aspects. We have proposed the set of the requirements, which should be specified in RAN4 for WCDMA and LTE. 
We have also identified few issues which require feedback from RAN2. In order to complete the MDT requirements the feedback on these identified issues is required from RAN2. Therefore a draft LS to RAN2 is provided in [6].
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