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1. Introduction
In RAN#43, a study item on “Minimization of drive-tests in next generation networks”[1] was approved, and has been worked on by RAN2. As RAN4 has secondary responsibility for the study item, the purpose of this contribution is to encourage discussion of the study in RAN4, and to present some thinking on the areas which it would be necessary for RAN4 to study in order to complete the work and the technical report.
2. Discussion

In this section, we briefly summarise the work on study item so far. The objectives of the study item are reproduced from [1] :

.
As RAN2 has progressed the work, 4 main use cases are presented in the latest draft of the technical report [2] which are
· Coverage optimization
· Mobility optimization
· Capacity optimization
· Parameterization for common channels

To support these use cases, various measurement and logging capabilities have been considered in RAN2. Some of the measurements are already included in the TR [2], whereas the need for other measurements is still under email discussion in RAN2, and a list of possible measurements which have been proposed is given in [3]. The four measurements which are already described along with detailed measurement information in the technical report are
· Periodical downlink pilot measurements
· Serving Cell becomes worse than threshold
· Transmit power headroom becomes less than threshold
· Random access failure
In addition, further measurements have been proposed by various companies, as summarised in table I
TABLE I. Summary of the proposed measurement logs and their primary use case (RAN2#66bis agreed measurements with bold font).

	#
	Measurement log
	Optimization use case
	Proposed by

	
	
	Coverage 
	Capacity
	Mobility
	RACH
	DL comm. channels
	

	1
	Periodical timer based
	X


	
	
	
	
	Qualcomm
R2-093706

	2
	Serving Cell becomes worse than threshold
	X
	
	
	
	
	Qualcomm R2-093706

	3
	RRC connection re-establishment/Cell Update after Radio Link Failure
	X
	
	X
	
	
	Qualcomm R2-093706

	4
	Random access failure
	
	
	
	X
	
	Qualcomm R2-093706

	5
	Uplink RRC message delivery failure
	X
	
	X
	
	
	CATT
R2-093706

	6
	BCH failure
	X
	
	
	
	X
	CATT 
R2-093706

	7
	Serving Cell becomes better than a threshold1 and neighbour cell better than threshold2 simultaneously
	
	X
	
	
	
	CATT
R2-093706

	8
	Transmit power becomes higher than threshold
	X
	
	
	
	
	DOCOMO
R2-093965

	9
	Data Radio Bearer establishment
	
	X
	
	
	
	Telecom Italia
R2-093965

	10
	Paging Channel Decode Error (PDCCH error)
	
	
	
	
	X
	Vodafone

R2-093742

	11
	Paging Channel Decode Error (PCH error)
	
	
	
	
	X
	Vodafone

R2-093742

	12
	P-BCH Decode Error
	
	
	
	
	X
	Vodafone

R2-093742

	13
	SIB1 Transmission on DL-SCH
	
	
	
	
	X
	Vodafone

R2-093742

	14
	Abnormal service
	X
	
	
	
	
	Huawei

R2-093910

	15
	Cell search
	X
	
	
	
	X
	Huawei

R2-093910

	16
	Camping on low priority cell
	X
	
	
	
	
	Huawei

R2-093910

	17
	UL data loss and latency
	
	X
	
	
	
	Motorola



	18
	Handover failure
	X
	
	X
	
	
	LGE

	19
	Near PCI
	X
	
	X
	
	
	LGE

	20
	BCCH decode error
	
	
	
	
	X
	CATT

	21
	D-SR transmission failure
	
	
	
	
	X
	CATT

	
	Total:
	11
	4
	4
	1
	8
	


Clearly, as this second list of measurements is still under discussion in RAN2, this second list is not an agreed list of possible drive test minimisation measurements, and fewer details about the exact measurements and information which would be logged are available, compared with the four measurements in the technical report.
Regarding the reporting of measured information, several reporting triggers have been discussed in RAN2

· Absolute time based

· On demand

· Periodical timer based

· UE memory usage based

· UE leaves logging campaign

· Location based

· Combined triggers
3. Areas for RAN4 study

In general, competence for RRM and measurements is split between RAN2 and RAN4, and we believe it is important that RAN4 carefully reviews the work of RAN2 and ensures that the measurements defined by RAN2 are meaningful and useful. As an example, in the BCH failure measurement discussion, one comment was that the coverage difference between synch channel and BCH (MIB detection) may not very large, and hence that the BCH failure measurement may not be so useful. Similar considerations should be done for the multitude of cases for DL common channels to see which ones of those would be beneficial in practice. This is clearly related to the radio performance area, and within RAN4’s area of strong competence. Hence it is anticipated that RAN4 would be able to give valuable input on whether such a measurement would be worthwhile for drive test minimisation.
As concrete work, RAN4 should analyze the proposed measurements for each use case to verify  that they are meaningful from a performance perspective and that they provide the expected benefits targeted towards the use cases. It would also be beneficial for RAN4 to investigate the relationship between the different measurements proposed to understand to what extent the different measurements proposed provide new and additional information. The triggers should also be analyzed whether they are such that would need specific performance requirements.
In addition, RAN4 has expertise in analysing measurement accuracy and considering the tradeoffs between accuracy and power consumption which may be important for some new measurements which are being considered by RAN2. Additionally, some system level analyses and simulations may be needed for evaluating potential benefits and tradeoffs of some measurements and we see that it is important that RAN4 participates in the system level analyses and simulations.
4. Conclusions

The intention of this contribution is to introduce the topic of drive test minimisation in RAN4, and to encourage discussion of the study item, and contribution of RAN4 findings to the technical report.
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Define use cases and requirements for minimising drive tests in next generation LTE/HSPA networks


Based on the defined use cases and requirements, study the necessity of defining new UE measurements logging and reporting capabilities for minimizing drive tests and analyse the impact on the UE,


Note I: policy control and transport mechanisms for the new UE measurement logging and reporting capabilities are outside of the scope of the study.


Note II: SA5 should be kept informed about the progress of this study.


Note III: the study should focus on new logging and reporting capabilities for measurements already available at the UE








