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Discussion and decision
1. Introduction

The following measurement logs were agreed to be included in the TR36.805.

· Periodical timer based
· Serving cell worse than threshold
· Transmit power headroom less than threshold (was: Transmit power higher than threshold)

· Random access failure
It was agreed the following aspects shall be captured together.

· “Benefit” section (in measurement section) should indicate what drive tests aspects can be minimised, or why this measurement is especially important / relevant.

· “Benefit” should also indicate what the benefit is compared to existing UE measurements / eNB measurements / defined SON mechanisms.
It was also agreed to use the new description of measurement logs capturing.

· (General) Description

· Usage

· Benefit

· Detailed measurement info

In the offline work, however, it was not completely clear what the difference between “usage” and “benefit”. Thus only “benefit” paragraph was introduced.

It was also thought that the triggers or the ways how drive tests are done are common to multiple measurement logs. It is therefore proposed to add a text in the use case section describing manual drive tests that are carried out by operators today. The benefit section provides a reference to corresponding use case.
A text proposal for the section 6 of TR36.805 is provided below.
5
Use cases

[Editor’s note: This section describes the identified use cases. Only agreed use cases will go into this section and it is not meant to list all the use cases that are “proposed”.]
5.1
Coverage optimization
Information about radio coverage is essential for network planning, network optimization and Radio Resource Management (RRM) parameter optimization (e.g. idle mode mobility parameter setting, common channel parameterization), as well as backend network management activities, such as network dimensioning, CAPEX/OPEX planning and marketing. Additionally the detection of coverage problems (e.g. coverage holes, pilot pollution, low user throughput, etc.) in specific areas is performed, e.g. based on customers complaints, along roads or train lines, in case of special events.
Coverage is something that a customer can easily notice through the terminal UI (i.e. out-of-service area indication), and is a major criteria that a customer considers when comparing service provided by different operators. With the increase in data service provision, DL throughput is also an important criterion by which many customers judge the performance of the network (either by observing download time or by reading review articles written by mass media). Poor UL coverage will impact user experience in terms of call setup failure / call drop / poor UL voice quality.

Accordingly, it is very important for operators to be aware of the coverage / throughput their networks provide, and rigorous “drive tests” are performed to collect such information.

The main triggers for operators to perform drive tests to collect network performance metrics in their network are outlined below. If these measurements can be collected from UEs within the framework of Drive test minimisations, the rigorous drive tests explained below can be reduced, which will significantly reduce network maintenance costs for operators, ensure faster optimisation cycle resulting in higher customer satisfaction and nonetheless help to reduce the carbon emission to protect the environment. Furthermore, it will enable operators to collect measurements from areas which are not accessible for drive tests (e.g. narrow roads, forests, private land/house/office).

1) Deployment of new base stations / cells 

This is the first phase of drive test that is performed for a particular cell / smaller network area.

When new base stations / cells are deployed, drive tests are performed before and after service activation of the new cell. Specifically speaking, first, radio waves will be transmitted from a new cell in a “test mode” (i.e. cell barred for normal access classes), and initial collection of DL/UL coverage measurements of the new cell and neighbour cells will be made in the intended area of coverage improvement. During this phase, initial area tuning is performed (e.g. selection of an appropriate antenna for the new cell, adjustment of antenna tilting of the new cell and neighbour cells, etc.). Service with the new cell will be started after such initial tuning. However, drive tests are continued to collect more extensive data of DL/UL coverage measurements in the intended area to make sure good DL/UL coverage is being provided. Further area tuning will be performed during this phase as necessary.

Deployment of new base stations / cells is a continuous / long lasting process for a new system, but also established systems need continuous redesign and extension. This trend is becoming more and more apparent now that there are many RAN elements to fine tune coverage of the operator’s network (e.g. Remote Radio Heads, picos, femtos).

2) Construction of new highways / railways / major buildings

This is the additional phase of drive test that is performed for a particular cell / smaller network area in an event driven manner.

Areas where new highways / railways / major buildings are constructed are potential areas which residing population will increase, and are important areas to provide good coverage. Also, such large constructions normally introduce weak pilot areas as they become new sources of shadowing losses. Therefore, whenever new highways / railways / major buildings are constructed, operators perform drive tests in the relevant area to see if the coverage needs to be improved. If coverage improvement is deemed as necessary, operators take action by deploying new cells, adjusting antenna tilting of existing cells, etc. Drive tests to collect performance metrics are performed again after such actions to check that coverage has improved in the area to an adequate level.

3) Customer’s complaints

This is another additional phase of drive test that is performed for a particular cell / smaller network area in an event driven manner.

Customer’s complaints are an important trigger to perform drive tests. When customers indicate coverage / throughput concerns (e.g. poor DL coverage at their home, office, etc.), operators perform “drive tests” in the relevant area to observe the coverage quality. If coverage improvement is deemed as necessary, operators take action by deploying new cells, adjusting antenna tilting of existing cells, etc. Drive tests to collect performance metrics are performed again after such actions to check that coverage has improved in the area to an adequate level.

4) Periodic drive tests

This is the additional phase of drive test that is performed for a particular cell / smaller network area or the entire network in a regular and on demand manner.

DL/UL coverage is affected when new constructions (or destruction) are performed due to shadowing loss changes. As indicated in 2), operators are conscious of major constructions and perform drive tests around such area in a timely manner. However, operators cannot follow each and every construction, especially for smaller scale constructions. Therefore, it is important for operators to periodically perform drive tests in order to update their understanding of the coverage levels provided in their networks. If coverage improvement is deemed as necessary after such periodic drive tests, operators take action by deploying new cells, adjusting antenna tilting of existing cells, etc. Drive tests to collect performance metrics are performed again after such actions to check that coverage has improved in the relevant area to an adequate level. This kind on drive tests is also performed on a regular basis to perform benchmarking between operators.
6
UE measurements
[Editor’s note 1: This section is intended to describe candidate solutions that are agreed to be subject to impact analysis. Any solution in this section needs to satisfy requirements in section 4. Each solution must have at least one of use cases described in section 5, which will be explicitly indicated in this section.]

[Editor’s note 2: General guidelines for the control of measurement logging and measurement log reporting will be discussed as needed.]
[Editor’s note 3: Benefit over existing measurements in the UE and eNB and SON functions needs to be presented in this section.]
General principles for UE measurement logging are captured in the following. The UE measurement logging function is a UE optional feature and some measurements may or may not be available in the UE as indicated below.

Basic model / principles
The network can request the UE to perform some logging of measurements. The UE executes the logging as requested by the network with certain constraints, e.g. location information availability.

Radio environment measurement (aka. cell measurements)

While measurements for the measurement logging are configured based on OAM requirements, the availability of those measurements is under control of RRM in the access network. It is however expected that that relevant measurements would be available for a certain period before and after a concerned event where the measurements need to be logged. It is therefore considered that as a baseline, the UE does not have to perform additional radio environment measurements for measurement logging purposes. The need for additional radio environment measurements shall be motivated case by case.
Location information

The extensive use of positioning component of the UE shall be avoided since it would significantly increase the UE power consumption. It is expected that the availability of location information depends on the UE implementation and/or capability.
6.1
UE measurement logging

[Editor’s note: Mechanisms related to measurement logging and actual information that is logged by the UE will be captured in this subsection. The format or syntax for UE measurement logs are considered to be part of transport mechanism, which is out of the scope of this study. Any solution in this section needs to satisfy requirements in section 4 and are subject to impact analysis. Each solution must have at least one of use cases described in section 5, which will be explicitly indicated in this section.]
In the following subsections, UE measurement logs for minimizing drive tests are described. Measurement logs are taken at the occurrence of predefined “triggers” (e.g. periodic trigger, a failure event). A UE log can consist of basic components captured in the previous section and/or records of events themselves.

6.1.1
Periodical downlink pilot measurements

Description:

Radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP and RSRQ (connected mode only) are logged periodically.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

The main measurements collected by operators to be aware of the DL coverage / achievable throughput are the DL common pilot reception levels and SIR levels.

Existing RRM measurements mainly rely on the event triggered measurement reporting and periodical reporting is only configured on demand. Also there are a number of restrictions.

· There is no accompanying location information. Even though the operator can identify cells with DL coverage problems, operators would still need to perform drive tests to figure out the problematic area in the cell as the exact location on where the low DL common pilot reception levels / SIR levels are being experienced is not known from existing RRM mechanisms.

· The existing RRM mechanisms only allow for measurements to be reported when the UE has RRC connection with the particular cell, and there is sufficient UL coverage to transport the MEASUREMENT REPORT. This will restrict measurements to be collected from UEs not experiencing RLF and experiencing sufficient UL coverage.

Detailed measurement info:
	Trigger type: Periodical
Triggered when configured periodical timer expires.

	Configuration parameter(s):
· Periodic timer
· The number of logging

	Measurement
	Definition
	Remarks

	Location info
	· Location at which concerned trigger took place
	

	Time info
	· Time at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	Availability of CGI for HSPA is FFS

	Radio environment measurement
	· Cell measurements that are available at the trigger
	


6.1.2
Serving Cell becomes worse than threshold
Description:

Radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP and RSRQ (connected mode only), are logged when the serving cell metric becomes worse than the configured threshold. A measurement logging window (i.e. “sliding window” in which collected logs are kept in the UE) is used in order to be able to collect information during a certain period before and after the occurrence of event.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

If the operator is interested in a particular DL coverage problem, it is efficient to take measurement logs corresponding to the problem of their interest. The operator can translate their criterion (e.g. out of coverage) into the threshold in order to be able to find out problem areas. In order to identify the characteristics of the problem (e.g. happened in a particular mobility scenario), it is beneficial measurement logs provide information preceding the measurement logging trigger. 

See 6.1.1.

Detailed measurement info:
	Trigger type: Serving cell becomes worse than threshold 
Triggered when a cell becomes worse than the preconfigured threshold.

	Configuration parameter(s):
· Threshold

· Measurement logging window

· Measurement logging interval (within the measurement logging window)

	Measurement
	Definition
	Remarks

	Location
	· Location at which concerned trigger took place
· Location at which concerned measurements took place
	

	Time stamp
	· Time at which concerned trigger took place
· Time at which concerned measurements took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	Availability of CGI for HSPA is FFS

	Radio environment measurement
	· Cell measurements that are available at the occurrence of the trigger
· Cell measurements that are available during a certain period before and after the occurrence of concerned trigger
	


6.1.3
Transmit power headroom becomes less than threshold

Description:

Transmit power headroom and radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP and RSRQ (connected mode only) are logged when UE transmit power headroom becomes less than the configured threshold.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

From observing UL transmit power levels, operators can spot areas of insufficient UL link budget and also deduce achievable UL throughput levels that can be provided in their networks. Collecting such information will help operators in fine tuning cell individual offsets, determining where to deploy new cells in the network, adjusting antenna tilting, etc.

It is possible for RAN to collect UL power headroom reports using already existing MAC procedures. However, there are a number of restrictions.

· There is no accompanying location information. Even though the operator can identify cells with UL coverage problems, operators would still need to perform drive tests to figure out the problematic area in the cell, as the exact location on where the poor UL quality is being experienced cannot be known from existing MAC procedures.

· With the existing UL power headroom reporting, eNB / NodeB can only collect information when there is sufficient UL link budget to ensure successful decoding of the MAC PDU carrying UL power headroom at the eNB / NodeB. 

· For UMTS, UL power headroom reporting is only active when E-DCH is configured, i.e. UL power headroom cannot be collected in UMTS when only DCH has been configured.

Detailed measurement info:
	Trigger type: Transmit power headroom becomes less than threshold

Triggered when UE transmit power headroom becomes less than the preconfigured threshold.

	Configuration parameter(s):
· Threshold

· Measurement logging window 

· Measurement logging interval (within the measurement logging window)

	Measurement
	Definition
	Remarks

	Location info
	· Location at which concerned trigger took place
· Location at which concerned measurements took place
	

	Time info
	· Time at which concerned trigger took place
· Time at which concerned measurements took place
	

	Cell Identification
	· CGI of the serving cell at which concerned trigger took place
· PCI of other cells for which measurement is logged
	

	UE transmit power info
	· UE transmit power
	

	Radio environment measurement
	· Cell measurements that are available at the trigger
· Cell measurements that are available during a certain period before and after the occurrence of concerned trigger
	


6.1.4
Random access failure

Description:

Details on the random access and radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP, and RSRQ (connected mode only) are logged when a random access failure occurs.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

The cause of random access failure can be due to, e.g. a wrong transmit power setting or congestion. Detailed information about random access failure event shall be collected in order for the operator to analyse the characteristics of the random access failure. DL radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRPand RSRQ (connected mode only), are also necessary because of the open loop control of the random access procedure relying on these DL metrics. Collecting such information will help operators in fine tuning random access parameters, adjusting antenna tilting, etc.

Occurrence of random access failure can not always be detected by the network through existing measurements. Relation to RACH measurements defined for SON is FFS.

Detailed measurement info:
	Trigger type: Random access failure

Triggered when a random access procedure failure occurs.

	Configuration parameter(s):
· N/A

	Measurement
	Definition
	Remarks

	Cause (FFS)
	· List of the failure cause for each failed attempt
	E.g. LTE: ‘Random Access Response not received’, ‘Lost in contention resolution’
UMTS: ‘No ack on AICH’ , ‘Nack on AICH received’

	Random access configuration (FFS)
	· Availability of dedicated preamble (LTE only)
	Yes / No

	Location
	· Location at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
	Availability of CGI for HSPA is FFS

	Radio environment measurement
	· Cell measurements that are available at the occurrence of the trigger
	


6.2
UE measurement Reporting

[Editor’s note: UE measurement reporting policy (e.g. reporting triggers, reporting frequency) can be defined in this subsection. Policy control mechanism is out of the scope of this study. Any solution in this section needs to satisfy requirements in section 4 and are subject to impact analysis. Each solution must have at least one of use cases described in section 5, which will be explicitly indicated in this section.]
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