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Discussion and decision
1 Introduction

This document mainly discusses a number of remaining open issues w.r.t. the configuration of logged MDT measurements. The proposal is to adopt an unconfirmed message sequence. Furthermore, we propose to specify the logging area, as part of the 'measurement object', by means of a list of cells (global cell identities). We also think that it is sufficient if the UE, only when camping on a cell part of the measurement object, logs measurement information only regarding the serving cell. Finally we propose that in some areas we may simplify the specification compared to the current approach for connected mode measurements (information structure, procedural specification).

2 Discussion

2.1 Measurement configuration

2.1.1 Message sequence

Message sequence(s)
Most RRC procedures are confirmed flows (request followed by response), even if there is nothing to be transferred upon (successful) completion. However, there are some exceptions: connection release, measurement report, proximity indication, mobility from E-UTRA, Handover from E-UTRA preparation request, UL handover preparation transfer, DL/ UL information transfer. Except for the connection release and to some extend the mobility from E-UTRA, the primary purpose of all of these procedures is to transfer a 'foreign' message - meaning there is little scope for failure at AS-level.
During REL-8 it was agreed that no UE requirements should be specified regarding the handling of invalid/ erroneous network operations. Correspondingly, failure procedures were defined for scenarios that may still occur even though the network has been deployed properly e.g. a handover failure. For the reconfiguration procedure, which is the most complicated procedure, the UE is allowed to apply the failure procedure also when it is 'unability to comply with the configuration'. (Note however that no UE requirement is specified e.g.t that the UE shall apply this failure procedure in some specific error case). As the logged MDT configuration should be fairly simple, there does not seem to be a real need to introduce a failure message for this procedure. The only remaining motivation for introducing a confirmed flow is to facilitate future extensions e.g. extensions introducing a failure cause not related to network errors. As we presently do not see a real need to accomodate such future extensions, our preference to adopt a simple base line procedure as reflected by the following proposals.
Proposal 1
Use an unconfirmed flow for the configuration of the logged measurements that are to be performed in idle

Proposal 2
There is no need to introduce a failure message

Message name

It has been agreed to introduce a separate message for the configuration of logged MDT measurements. W.r.t. the message names, there are two primary options:

a. 
Reflect that the message concerns the configuration of logged MDT measurements

b. 
Reflect that the message concerns the configuration of measurements to be performed in idle mode
If MDT is reflected in the name, also 'logged' should be included as the message only concerns the logged and not the immediate MDT measurements. Option a) would facilitate the support of logged MDT in connected, while b) would facilitate the use for other measurements to be performed in idle mode
We have a slight preference for b), mainly because for connected mode also general names, not reflecting a specific purpose, are used for the measurement procedures.

Proposal 3
IdleMeasurementConfiguration is the name for the RRC message used to configure logged MDT in idle mode

For completeness, the resulting message sequence is shown in the following figure:
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Figure 1: Idle mode measurement configuration procedure

Upon receiving the IdleMeasurementConfiguration, the UE replaces the existing configuration, if present, with the newly received idle mode measurement configuration and clear any stored logged measurement results, if available.
2.1.2 Configuration information structure

It has been agreed that the amount of configuration information should be limited i.e. by limiting the configuration options (e.g. the measurement quantities are specified). The following parameters have been agreed:

· 
Logging interval (Periodic)

· 
Maximum duration of the logging period (relative to the moment of configuration)

· 
Logging area (optional, details are FFS)

Logging area

In previous meetings we argued that when the granularity for the logging area is coarse, it is sufficient to configure a timer (that could even be set dependant on the actual UE location). Consequently, we think the configuration of a logging area scope applies for the case a finer granularity is needed. Consequently, we propose that the logging area should be specified by a list of (global) cell identities.

Proposal 4
Specify the logging area by a list of (global) cell identities
In the following section we discuss the need for some potential additional parameters

Logging object
For connected mode measurements the measurement object defines what the UE shall measure, which can either be an entire frequency or one or more cells on a frequency. In connected mode, the UE only reports cells part of the concerned measurement object i.e. the reporting object is the same as the measurement object.
Let's assume that for idle mode measurements, the 'measurement object' is the same as for connected mode i.e. an entire frequency or, when an area scope is specified, one or more cells on a frequency. The main question is when & what the UE should log i.e. is there a seperate 'reporting/ logging object' and if so, what is it precisely:

a. 
While the UE is camping on cells part of the 'measurement object', it logs information about the serving cell only,  or 

b. 
While the UE is camping on cells part of the 'measurement object', it logs information about any (intra-frequency) cell,  or 

c. 
Regardless of which cell/ frequency the UE is camping on, it logs information about any (intra- or inter-frequency) cell  on a specified frequency i.e. 

Our assumption is that option a) is sufficient. Option a) also means that also for idle mode, the 'measurement object' is the same as the 'reporting/ logging object'
NOTE
For neighbouring cells, especially for inter-frequency neighbours, the UE may not have the ECGI available. However, the PCI may be sufficient as identification as long as the ECGI of the serving cell is included.

Proposal 5
The measurement object is an entire frequency or, when an area scope is specified, one or more cells on a frequency
Proposal 6
The UE logs information regarding the serving cell only, and only while the UE is camping on cells part of the measurement object.

The cell specific offsets that may be specified in connected mode are needed for event triggered reporting. Our assumption is that in REL-10 only periodic logged MDT needs to be supported (i.e. no event triggered reporting), in which case there is no need to specify cell specific offsets (would be difficult i.e. PCI is probably insufficient).

Proposal 7
W.r.t. the measurement object only the frequency, and optionally a list of cells, need to be configured, but there is no need for additional parameters e.g. cell specific offsets

Logging threshold
We think that there is no real need for a logging threshold, which would allow the UE to only perform MDT measurement logging in areas in which the signal strength is low. Our assumption is that it is sufficient if MDT supports generall logging, to facilitate the development of coverage maps, in combination with logging for specific (more critical) areas.
Proposal 8
There is no need to introduce a logging threshold

Measurement identity
Given that we agreed:

· 
to have only have a single logged MDT measurement configured at a time

· 
the measurement report should be self decodable

· 
the configuration information is rather limited

There does not seem to be a real need for a measurement identity i.e. together with the reported logged MDT measurement information the UE can easily provide the (relevant) configuration parameters. Even though we have partial retrieval of measurement logs, the relative signalling overhead should not be significant.

Proposal 9
There is no need to introduce a measurement identity for logged MDT
Stucture of the logged MDT measurement configuration
It seems that so far the general assumption is that we will re-use the information structure of the measurement configuration in connected i.e. an identity, that links an object and a logging configuration. Given that an:

· 
the identity is not really needed

· 
there is no/ very little logging configuration
· 
there is just a single logged MDT configuration at a time

There does not seem to be much benefit in re-using the structure that applies for connected mode measurements. In other words, there does not seem to be a need for separate sub-structures i.e. a single sequence seems sufficient

Proposal 10
Do not use any sub-structuring logged MDT configuration i.e. use a single sequence to specify the object, the reporting configuration as well as the quantity configuration

2.2 Other aspects
The procedural specification of the connected mode measurements not only includes a procedure for the configuration of measurements and for the reporting of measurements, but also includes sections on performing measurements and on triggering measurement logging. A similar a structure seems beneficial in case event triggered MDT measurement logging is introduced. If this is not supported in REL-10, it may be possible to (initially) adopt a simpler structure for the procedural specification.

All the aspects discussed in this section concern procedures applicable in idle mode and hence our assumption is that, if applicable, this would be specified in 36.304 (for LTE). Consequently, it seems less important to align the structure of the procedural specification with that for connected mode measurements.

Proposal 11
There is no strong need to align the specication of the procedural aspects of idle mode measurements with those of the connected mode measurements.
3 Conclusion & recommendation
This paper includes the following proposal, that RAN2 is requested to conclude:

Proposal 1
Use an unconfirmed flow for the configuration of the logged measurements that are to be performed in idle

Proposal 2
There is no need to introduce a failure message

Proposal 3
IdleMeasurementConfiguration is the name for the RRC message used to configure logged MDT in idle mode

Proposal 4
Specify the logging area by a list of (global) cell identities
Proposal 5
The measurement object is an entire frequency or, when an area scope is specified, one or more cells on a frequency
Proposal 6
The UE logs information regarding the serving cell only, and only while the UE is camping on cells part of the measurement object.

Proposal 7
W.r.t. the measurement object only the frequency, and optionally a list of cells, need to be configured, but there is no need for additional parameters e.g. cell specific offsets

Proposal 8
There is no need to introduce a logging threshold

Proposal 9
There is no need to introduce a measurement identity for logged MDT

Proposal 10
Do not use any sub-structuring logged MDT configuration i.e. use a single sequence to specify the object, the reporting configuration as well as the quantity configuration

Proposal 11
There is no strong need to align the specication of the procedural aspects of idle mode measurements with those of the connected mode measurements.

Furthermore, RAN2 is requested to review the attached text proposal that aims to capture the proposals in the current stage 2.

4 References

[1] TS 37.320 Radio measurement collection for Minimization of Drive Tests (MDT); Stage 2
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5.1.1
Measurement configuration

[Editor’s note: This section will describe the measurement configuration principles]
Logged MDT measurements are configured with a separate MDT Measurement Configuration procedure. The MDT measurement configuration consists of: 
-
configuration of the object of the measurements to be logged, i.e. a frequency or, when an geographical area scope is specified, one or more cells (specified by their global cell identity) on a frequency. While camped on a cell part of the measurement object the UE logs information regarding the serving cell. If a geographical area is not configured, the configuration is valid in the entire RPLMN of the UE.

-
configuration of the triggering of logging events. Periodic downlink pilot strength measurement trigger is supported, for which the measurement interval (in multiples of the applied IDLE mode DRX cycle) can be configured. 

Editor’s note: It is FFS whether remaining measurements indentified in Study Item will be supported in the current release

· configuration of the total duration of logging. The timer is activated at the moment of configuration. When the timer expires the logging is stopped. 

· 

For simplicity, some MDT logging settings are fixed i.e. non-configurable:

-
The measurement quantity is fixed for logged MDT and consists of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA and Rxlev for GERAN.

The configuration is provided in a cell by dedicated control while UE is in CONNECTED and implies:

· measurement configuration is valid in IDLE

· measurement configuration and logs are maintained  when the UE is in IDLE, i.e. during multiple IDLE periods interrupted by IDLE->CONNECTED->IDLE state transitions
· measurement configuration and logs are maintained when the UE is in IDLE in that RAT, i.e. during multiple IDLE periods interrupted by UE presence in another RAT

There is only one RAT-specific configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured MDT measurements configuration will be entirely replaced by the new one. Moreover, logged measurements corresponding to the previous configuration will be cleared at the same time. It is left up to the network to retrieve any relevant data before providing a new configuration.
NOTE: The network may have to do inter-RAT coordination
For Logged MDT in IDLE, no need is identified to transfer an MDT context (any related configuration information about measurement and reporting) between (e)NBs/RNCs. In addition, MDT context is assumed to be released in the RAN nodes when the UE is in IDLE.

For Immediate MDT, the configuration is based on the existing RRC measurement procedures for configuration and reporting, potentially with some extensions, e.g. for location information.
NOTE: No extensions related to time stamping are expected for Immediate MDT i.e. time stamping is expected to be provided by eNB/RNC.
With respect to positioning configuration, the network will not be able to force UE to provide accurate location information.

<Cut until the next modified section>
5.1.1
Measurement configuration

[Editor’s note: This section will describe the measurement configuration principles]
Logged MDT measurements are configured with a separate MDT Measurement Configuration procedure. The MDT measurement configuration consists of: 
-
configuration of the measurements to be logged, i.e. the measurement object (frequency). The measurement quantity is fixed for logged MDT and consists of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA and Rxlev for GERAN.

-
configuration of the triggering of logging events. Periodic downlink pilot strength measurement trigger is supported, for which the measurement interval (in multiples of the applied IDLE mode DRX cycle) can be configured. 

Editor’s note: It is FFS whether remaining measurements indentified in Study Item will be supported in the current release

· configuration of the total duration of logging. The timer is activated at the moment of configuration. When the timer expires the logging is stopped. 

· (optionally) configuration of a measurements area. A UE will collect measurements as long as it is within the configured measurement area. If no area scope is configured, the configuration is valid in the entire RPLMN of the UE.
Editor’s note: The scope of the measurement area is FFS. 
The configuration is provided in a cell by dedicated control while UE is in CONNECTED and implies:

· measurement configuration is valid in IDLE

· measurement configuration and logs are maintained  when the UE is in IDLE, i.e. during multiple IDLE periods interrupted by IDLE->CONNECTED->IDLE state transitions
· measurement configuration and logs are maintained when the UE is in IDLE in that RAT, i.e. during multiple IDLE periods interrupted by UE presence in another RAT

There is only one RAT-specific configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured MDT measurements configuration will be entirely replaced by the new one. Moreover, logged measurements corresponding to the previous configuration will be cleared at the same time. It is left up to the network to retrieve any relevant data before providing a new configuration.
NOTE: The network may have to do inter-RAT coordination
For Logged MDT in IDLE, no need is identified to transfer an MDT context (any related configuration information about measurement and reporting) between (e)NBs/RNCs. In addition, MDT context is assumed to be released in the RAN nodes when the UE is in IDLE.

For Immediate MDT, the configuration is based on the existing RRC measurement procedures for configuration and reporting, potentially with some extensions, e.g. for location information.
NOTE: No extensions related to time stamping are expected for Immediate MDT i.e. time stamping is expected to be provided by eNB/RNC.
With respect to positioning configuration, the network will not be able to force UE to provide accurate location information.


[image: image2.emf] 

IdleMeasurementConfiguration  

UE   EUTRAN  


Figure 5.1.1-1: Idle mode measurement configuration procedure (E-UTRA)
Upon receiving the IdleMeasurementConfiguration, the UE replaces the existing configuration, if present, with the newly received idle mode measurement configuration and clears the stored logged measurement results, if available.
The idle mode measurement configuration is represented by a simple information structure (i.e. a single SEQUENCE) including:

· the measurement object, which may include a list of cells representing the geographical area,

· logging interval,

· maximum duration of the logging period
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