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1  Introduction
There was consensus that we can rely on existing RRC measurements to detect coverage problems to a certain extend, potentially with some additional reporting. Moreover, the existing RRC measurements miss with some features which can potentially be addressed by UE logging of information:


- Problems found by IDLE mode UE’s


- Problems experienced when no re-establishment is possible (going out of coverage)


- Accurate positioning which may be available only at the UE

This document try to introduce the general concept for CP solution.

2 Discussion
2.1 Definitions
Immediate reporting:

The UE will report immediately at the end of the collection period the measurements to the connected eNB through RRC whenever UE is in active mode (collection period = reporting period).

Logging and reporting: 
The UE performs separate measurement collection and reporting to eNB. The time interval for measurement collection and reporting can be separately configurable in order to limit the impact on the UE battery consumption and the network signalling load.
2.2 Measurement control
Message flow of measurement control including eNB involvement is introduced here in figure 1.
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Figure 1: Message flow of measurement control
1. Operator sends the measurement configuration to the eNB, which includes control policy, e.g. targeted events, device type.
2. eNB makes UEs to perform measurement for drive test minimization according to OAM requirements, e.g. targeting a geographical scope of measurement logging. Then eNB requests UE to perform measurement by measurement control message. The detailed method, i.e. dedicated or broadcast is FFS. 
3. UE performs MDT measurements and reporting
a) UE performs separate measurement collection and reporting. The time interval for measurement collection and reporting can be separately configurable in order to limit the impact on the UE battery consumption and network signalling load. It can be possible to collect measurement logs preceding a particular event (e.g. radio link failure). Or 
b) UE performs existing RRC measurements for detecting coverage hole. UE report the measurements to the connected eNB immediately (after re-establishing to eNB).
4. UE sends measurement report message as a response. The report includes time information, accurate location information if available, and other measurements depending on requirements of use cases.
5. eNB compresses/averages the reports and transmits measurement report of drive test minimization to OAM. eNB can correlate the UE measurement with position information.. 
In case that eNB do not implement any functionality needing such UE measurements, eNB could mainly implement simple message forwarding between UE and OAM. eNB could also shut down UE measurement and logging in some cases, e.g. no urgent requirement or its corresponding cell suffer from big load.
3 Summary

In table 1, we summarize the discussion above and gives the comparison of CP solution and UP solution
Table 1. Comparison of minimization of drive test  w/o eNB involvement
	Items
	eNB involved architecture
	Direct UE-OAM architecture

	Selection of UEs (based on location, subscription) 
	Flexible control is possible.

eNB can select appropriate UEs(e.g. UEs in its coverage) to perform measurements for a specific problematic area according to the eNB knowledge of UE
UE population that can be used is much larger (with current cell/fingerprint for location reporting), and much larger without subscription.
	Flexible control is impossible.

It cannot accurately select which UE will report measurements as the UE movement is random. 
The operator needs to pre-configure an excessive amount of UEs which may possibly go into the specific area to maximize the possibility operator will get enough UE measurements data.

In a very extreme scenario, it may not get the data they want in the case all the UEs operators asked to report the measurements did not go into the specific area or were switched off. 
It can’t collect enough data from subscibed UEs in some cases, when operators select UEs by subcription information.

	Reuse of measurements 
	For LTE, existing RRC measurements can be used for coverage hole detection.
Regarding other coverage optimization usages, the involvement of eNB in the MDT measurements could let SON functionalities to reuse the MDT measurements.
For UMTS, existing RRC measurements and obtainable location information can meet the requirement of coverage optimization.
	FFS

	Reachability to UEs (in idle mode and connected mode) 
	CP solution could reach connected UEs natrually and idle UEs by logging. 

By broadcasting,  idle UEs will not be waken up by other non-related eNBs.
	All the idle subscribed UEs will be waken up to receive the configuration, which will increase UE power consumption. 
FFS

	Functional impact on UE/network

	The requirement of accurate positioning information is essential for coverage optimization, regardless of coverage hole detection. This requires UE enhancement,i.e. logging. Logging will result UE complexity.  
eNB should support enhanced RRC signaling for MDT, but this will not introduce much complexity due to the broad RRC support.
A small enhancement(e.g a management operation) in Itf-N is required, but this will not.introduce much complexity due to existing Itf-N interface.
	Logging will result UE complexity.
Extra entity e.g. OMA DM servers should be deployed for the UE data collections.
It needs to consider extra implementation of discount policies based on the statistics data provided by each UE, and this increases the overall system complexity.


	Support for inter-RAT
	For GSM/UMTS, the current existing 3GPP standardization architecture could already support MDT data collection for coverage detection purpose between UE and BTS/NodeB(see TS 44.018/TS 25.215). Small standardization efforts are required to transfer MDT data from BTS/NodeB to NM through itf-N are required.

For LTE, data transferring from eNodeB to NM through itf-N could use the similar mechanism as GSM/UMTS.
	FFS

	Specification impact
	It can be supported easily in the eNB-involved architecture via standardisation on the Itf-N.  Standardised messages in 36.331 on the DL Uu interface would also be required and on the UL for reporting of measurements.  
	FFS

	Ability to perform real-time/non-real-time reporting
	eNB involved architecture can support real-time and non-real-time reporting by immediate reporting and by logging and reporting, indicated in section 2.1. 
	FFS

	Over-the-air overhead
	eNB can accurately select UEs in its coverage and avoid unnecessary message transferred via the air.

Fully reuse the existing measurements transferred over the air for coverage hole detection.

Overhead due to can-not-reuse MDT measurements for SON functionalities can be avoided.
	Configuration to all subcribed UEs introduces the overhead.

SON functionalities can’t not reuse MDT measurements, which result overhead.



From the discussions and comparisons, we conclude that eNB involvement in measurement control is important to achieve the availability of those measurements and necessary for geographical scope of measurement logging and data compression.
Proposal 1: We propose to adopt definitions in section 2.1 into section 6.2 of TR 36.805.
Proposal 2: UE logging for a DL pilot strengh plot is needed.
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