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1. Introduction
A document outlining how RAN2 should proceed with the Minimization of Drive Tests (MDT) Study Item was approved in RAN#45 [1]. According to [1], RAN2 should analyse which of the use cases (measurements) currently captured in [2] would actually require new MDT functionality with UE involvement and which others can be collected by existing measurements, measurement reporting and SON functions. An extract from [1] is copied below for convenience:
RAN2’s focus in the next plenary cycle should be to provide technical analysis and a conclusion on

-
which existing use cases or part of the existing use cases of TR36.805 require new UE support, and, in this case, which new UE functionality is required, and 

-
which ones can be obtained using existing measurements, measurement reporting and SON functions
In this document, we focus on the “Coverage optimization” use case captured in [2], and to be more specific, we focus on the DL reception level measurements (corresponds to “Periodical downlink pilot measurements” and “Serving cell becomes worse than threshold” in [2]), as we consider this measurement to be one of the most important measurements for operators to collect. In this document, we compare the three solutions which have been mentioned in past RAN2 meetings for collecting DL reception level measurements
2. Summary of the DL coverage optimization use case
The coverage optimization use case is described under section 5.1 of [2] in quite some detail. The main objectives of the DL coverage optimization use case are listed below:

· To minimize drive tests aimed to detect DL coverage holes

· To minimize drive tests aimed to detect DL common pilot pollution

· To minimize drive tests aimed to plot DL reception levels (can be translated to theoretical DL throughput levels)

Actual measurements required to satisfy this DL coverage use case are listed below:

· DL reception level measurements (i.e. CPICH RSCP and CPICH Ec/No for UMTS, and RSRP and RSRQ for LTE) for serving/camped and neighbouring cells

· Location information

· Timestamp

Here, the availability of location information is quite important. For example, only providing Cell ID together with DL reception level measurements could provide the statistics of reception levels in a particular cell to operators. However, in order to actually designate the problematic area or to actually identify the DL reception levels in particular areas of interest, operators will still have to provide rigorous drive tests. In addition, timestamp information is also beneficial to (1) designate the actual time during the day when the measurement was made (e.g. since interference levels can be different for different times of a day), and to (2) identify the time lag (if any) between the collected DL reception level measurements and location measurements. In the case where the collected location information was calculated a long time before/after the collected DL reception level measurement was made, the sample may be discarded.

3. Alternatives so far on the table

From contributions made to and comments made during the past RAN2 meetings, the following alternatives have been mentioned to collect measurements for the DL coverage optimization use case.

1) RAN node logging of UE measurement reports

2) “One shot” UE logging and reporting to RAN node via [3]

3) UE logging and reporting to MDT server via U-plane transport
The above alternatives are analyzed in the following subsections in terms of whether they can satisfy the objectives of the DL coverage optimization use case, and impacted functionalities.

3.1
RAN node logging of UE measurement reports

In this alternative, the idea is to just use existing RRC measurement control and RRC measurement reporting in order to collect the DL reception level measurements and location information / timestamp at a RAN node.
This alternative is a viable solution for UE based positioning methods in UTRAN since both DL reception level measurements and location measurements are transferred from the UE to RNC via RRC information elements. If one wants to collect DL reception level measurements with location information / timestamp in UTRAN, it can make the RNC issue a MEASUREMENT CONTROL with ‘measurement type’ set to “UE positioning measurement”. The UE will then report the location measurement by MEASUREMENT report. The RNC can then relate this location information / timestamp with DL reception level measurements (i.e. CPICH RSCP, CPICH Ec/No) obtained in a MEASUREMENT REPORT from the same UE.

This alternative, however, is not well suited for E-UTRAN according to the agreement on the LCS architecture / protocol stack. For E-UTRAN, as it was agreed to locate E-SMLC in the core network and to terminate LPP directly between the UE and the E-SMLC, location measurements made by the UE is not visible to the eNB, where DL reception level measurements are collected.

Some further comments with respect to this method for UTRAN:

· This method relies on the MEASUREMENT CONTROL to trigger the UE to calculate and report its location. However, the MEASUREMENT CONTROL will not reach UEs that are out of coverage, and hence this method is not well suited to satisfy one of the objectives of the DL coverage optimization use case, i.e. to detect DL coverage holes.

· This method relies on the MEASUREMENT CONTROL to trigger the UE to calculate and report its location. This means that RNC has to issue the MEASUREMENT CONTROL each time one wants to collect location information for the DL coverage optimization use case. For RRC_IDLE UEs, this also means that PAGING must be issued and the RRC connection establishment procedure must be performed each time. As such, one must be careful of the control signalling overhead.

Conclusion 1: This method can be realised within UTRAN without any new functionalities, but is not well suited for E-UTRAN. Even for UTRAN, this method is not well suited to detect DL coverage holes (which is one of the objectives for the DL coverage optimization use case).
3.2
“One shot” UE logging and reporting to RAN node via RRC

This is a solution mentioned in [3]. In this solution, the idea is for a UE to report last DL reception level measurements and location measurement available in the UE within the RRC Connection Re-establishment Complete message to eNB/RNC.

It is noted that with this solution, the UE needs to support the following new functionality:

· Reporting DL reception level measurements and location information / timestamp within the RRC Connection Re-establishment Complete message

It is assumed that the proponent of this solution does not consider holding the last DL reception level measurements and location measurement in the UE memory to be a new functionality, i.e. it is not really “logging”.

According to simulations provided in [3], this alternative can provide means to sufficiently detect coverage holes, and seems to be a promising solution for this purpose. However, this method is not well suited in satisfying the other two objectives of the DL coverage optimization use case, i.e. detecting DL common pilot pollution and plotting DL reception levels. For these two objectives, DL reception level measurements together with location information also need to be collected in areas of sufficient DL reception levels, i.e. where RLF will not occur.

Furthermore, it is noted as a general concern that the “last available location information” should not be a piece of information that is too old. The larger the time difference between the location measurement instance and the DL reception level measurements instance, the respective measurements are less correlated, which in turn will diminish the amount of manual drive tests that can be reduced.
Conclusion 2: This method requires a new functionality (reporting DL reception level measurements and location measurement in the RRC Re-establishment Complete message) in the UE. This method is not well suited to detect neither DL common pilot pollution nor plotting DL reception levels (which are also objectives for the DL coverage optimization use case).
3.3
UE logging and reporting MDT server via U-plane transport
In this alternative, a network entity, hereon assumed to be a MDT server, indicates a measurement policy and a reporting policy to the UE. The UE would then possibly log multiple instances of the DL reception level measurements together with location information / timestamp at timings according to the indicated policy, and report the logged measurements to the MDT server via U-plane transport also at timings according to the indicated policy. It is noted that the signalling of the measurement / reporting policy and reporting of the measurements can be performed via C-plane with changes to the Rel-9 RRC.

It is noted that with this solution, the UE needs to support the following new functionalities:

· Logging multiple instances of DL reception level measurements together with location information / timestamp according to the policy indicated by the MDT server.
· However, the UE logging requirement needs not to be too large, and furthermore, the UE logging capability can be left to UE implementation from our point of view.
· Of course, the network would benefit more with larger UE logging capability as more information can be collected with less amount of reporting.

· The UE must be able to report its measurement logs via U-plane transport.
· The UE has to trigger positioning procedure according to the policy indicated by the MDT server.
From the viewpoint in satisfying the objectives of the DL coverage optimization use case, this solution satisfies all the three objectives, i.e. detecting DL coverage holes, detecting DL common pilot pollution and plotting DL reception levels:

· The objective to detect DL common pilot pollution and plotting DL reception levels can be satisfied since with this method, measurements are not restricted to low DL pilot reception level areas.

· The objective to detect DL coverage holes can also be satisfied since indication of the measurement logging / reporting policy and measurement log reporting does not have to occur at the same time as the actual measurement. I.e., signalling of measurement logging / reporting policy and measurement log reporting can be performed when the UE is “in coverage”, whereas measurements can be made when the UE is “out of coverage”. It is noted, however, that this relies on the UE to employ the standalone GNSS positioning method to calculate its location. If the UE requires assistance data from the network for positioning, the UE will have to establish RRC connection to the network, but this will not be possible if the UE is “out of coverage”. 
Conclusion 3: This method requires some new functionality in the UE (logging measurements and reporting logged measurements). This method satisfies all the three objectives of the DL coverage optimization use case, i.e., detecting DL coverage holes, detecting DL common pilot pollution and plotting DL reception levels.
4. Conclusion

This document analyzed three alternative solutions to collect measurements to satisfy the coverage optimization use case (focusing on downlink). From the analysis in this contribution, it is concluded that the methods described in sections 3.1 and 3.2 of this document might not fully satisfy the objectives of the DL coverage optimization use case. Accordingly, it is proposed to consider the method described in section 3.3 of this document as the baseline solution for the DL coverage optimization use case for MDT.
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