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1. Introduction
This document discusses protocol modelling for logged MDT and the applicability of logged MDT in both connected and idle state.
2. Logged MDT protocol architecture
Requirement for logged MDT function

At the last meeting, the following was agreed:
==================================================================================
-For logged MDT in IDLE, the measurement can be configured in one cell in connected by dedicated control, then take place during IDLE state whenever the UE is in IDLE, i.e. during multiple IDLE periods interrupted by IDLE->CONN->IDLE state transitions, and finally be reported in some other cell.
-For the logged MDT configuration/reporting we will use a “new approach”. I.e. the configuration will not be based on extensions of the existing RRC measurement configuration, but it will be a new configuration.
==================================================================================

Since the measurement in idle state has to be maintained during several IDLE-CONNECTED-IDLE session, from context maintenance perspective, the main requirements for logged MDT functions are:  

· The ability of the UE to maintain the MDT context (configuration and logging result) in the IDLE state and during several IDLE-CONNECTED sessions as long as the configuration is valid or the logging result is not yet reported. Meaning that even during the IDLE state, the UE must not release the MDT context.
· The ability of the eNB to:
a.  perform a configuration of a logged MDT in connected mode
b.  recognise and process the MDT measurement result from a UE without any associated UE RRC context. Meaning that the “new approach” can not reuse today’s RRC measurement configuration and reporting model, i.e. the linking of measurement object and reporting configuration with measurement identities can not be reused. 
Protocol model alternatives
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Model1: 
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Model2: 
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Model3: 

	Function
	Entity
	Model 1
	Model2
	Model 3

	MDT Configuration
	OAM
	- Signals the MDT policy, via OAM i/f to the eNB, 
	- Generates and stores linking between MDT measurement ID and MDT policy (see Table 2) at the L-MDT layer

- Signals the MDT measurement ID and the linked MDT policy to eNB using a lower layer protocol (illustrated as “OAM” in the figure)
	- Generates and stores linking between MDT measurement ID and MDT policy (see Table 2) at the L-MDT layer

- Encapsulates the MDT measurement ID and MDT policy using lower layer protocol

- Signals lower layer protocol message to the eNB

	
	eNB
	- Signals via RRC to the UE, the MDT measurement configuration determined from the policy indicated from the OAM entity.

- Releases the MDT context when the UE transits to IDLE.
	- Signals via RRC to the UE, the MDT measurement configuration determined from the policy indicated from the OAM entity, together with MDT measurement ID assigned by the OAM entity.

- Releases the MDT context when the UE transits to IDLE.
	- Transports transparently e.g. via RRC direct transfer to the UE, the MDT measurement ID and MDT policy received via OAM signalling from the OAM entity.



	
	UE
	- Receives via RRC from the eNB, the MDT measurement configuration.

- Stores the MDT measurement configuration at the RRC even during IDLE state.
	- Receives via RRC from the eNB, the MDT measurement configuration (managed by the MDT measurement ID assigned by the OAM entity).

- Stores the MDT measurement ID and linked MDT measurement configuration even during IDLE state
	- Receives via RRC direct transfer from the eNB, the MDT measurement ID and MDT policy

- Stores the MDT measurement ID and the linked MDT policy at the L-MDT layer.

	MDT measurement reporting
	UE
	- Performs the MDT measurements during IDLE as configured at the RRC.

- Stores the MDT measurements logs

- Signals via RRC to the eNB, during CONNECTED mode, an indication if measurements log is available. 

- Sends via RRC to the eNB, if requested, the MDT measurement report.
	- Performs the MDT measurements, during IDLE.

- Stores the MDT measurements logs

- Sends via RRC indication to the eNB during CONNECTED mode if measurements log is available. 

- Sends via RRC to the eNB, the MDT measurement report containing MDT measurements logs together with the associated MDT measurement ID, if requested by the eNB
	- Performs the MDT measurements, during IDLE, according to the policy stored in the L-MDT layer.

- Stores the MDT measurements logs

- Sends indication to the OAM entity, transport transparently by RRC and OAM i/f during CONNECTED mode if measurements log is available. 

- Sends the MDT measurements logs together with the associated MDT measurement ID, transported transparently by RRC and OAM i/f, if requested by the NW

	
	eNB
	-
Requests via RRC to the UE, the available MDT measurement report upon the indication from the UE that the measurement report is available.

-
Receives the MDT measurement report from the UE via RRC (note1), and transfers the measurement report to the OAM entity
	-
Requests via RRC to the UE, the available MDT measurement report upon the indication from the UE that the measurement report is available.

-
Receives the MDT measurement report from the UE via RRC, and transfers the measurement report together with the MDT measurement ID to the OAM entity
	-
Transport transparently signalling from/to the UE to /from the OAM entity.

	
	OAM
	-
Receives via OAM i/f from the eNB , the MDT measurement report.
	-
Receives via lower layer protocol from the eNB , the MDT measurement report together with the associated MDT measurement identity.
	-
Receives from the UE, the MDT measurement logs together with the associated MDT measurement identity, transported transparently by RRC and OAM i/f.


Note1: the eNB needs to be able to recognise and process the received MDT measurement report without any relevant context.
The main difference between model 1 and 2 is how the NW recognise the MDT measurement report received from UE. In model 2 the OAM stores and managed the MDT measurement ID which is not lost when UE transits to IDLE, and the MDT measurement ID is transported within the signalling between OAM and UE. Since MDT measurement ID identifies a unique policy, by doing this, independent to the structure of measurement result in RRC the OAM can still recognise and process the MDT measurement report.
In model 2, as mentioned in note1, the eNB needs to be able to recognise and process the received MDT measurement report with any relevant context, which means RRC MeasResult model needs to be changed.  
The main characteristic of model 3 is that the policy is transparently transported between OAM and UE. Since the eNB can not perform the configuration for logged MDT, this model does not suitable for C-plane based MDT,.
Proposal1a:
RAN2 should discuss whether the modelling for logged DMT configuration and reporting should be realised as model1 or model2.
Then, for both Alt 1 and Alt 2, MDT configuration/reporting is performed by RRC, but the actual MDT measurement logging will be performed during IDLE.
This requires some thought on which specs to capture the relevant UE behaviour including:
 - stores MDT measurement configuration
 - performs, logs and stores MDT measurements

It is noted that the IdleModeMobilityInfo is also a configuration provided during Connected mode which is stored during Idle mode to govern Idle mode procedure. The same approach might be viable for Logged MDT in IDLE.

Proposal 1b:
RAN2 needs to clarify in which Stage 3 specification to specify UE behaviour related to logged MDT in IDLE.
3. Logged MDT in RRC_IDLE and RRC_CONNECTED

We think that the configuration structure for measurement and configuration can be made common for logged MDT in IDLE and logged MDT in CONNECTED. 

The following structure is the illustration of the MDT measurement policy sent by the upper node to the eNB using a UE associated signalling.
	
	Policy type A
	Policy type B

	MDT Measurement ID

Note:
- assigned by the upper node
- not required for model 1 in section 2
	(MDT Measurement ID)

	(MDT Measurement ID)

	Reporting mode
	Logged
	Immediate

	Measurement Area
	Cell ID / Geographical Area
	Cell ID / Geographical Area

	Measurement Item List
	(1.. maxmeasitem)
	(1..maxmeasitem)

	>Measurement Item 
	
	

	  >>UE state
	Idle/Connected
	Connected

	  >>Object

..>> MDT measurement
>> etc.
	RAT/Frequency

Periodical DL Pilot, RLF, Serving becomes worse than threshold
	RAT/frequency

Periodical DL Pilot, RLF, Serving becomes worse than threshold

	Reporting criteria
	…
	Event# x / Periodic


The eNB receiving the above MDT measurement policy performs the necessary configuration in RRC. 
At the eNB, policy type A will be translated into the RRC measurement configuration using the “new approach”, and policy type B will be translated into the extension of existing RRC measurement configuration.

As illustrated above, we consider the logged MDT measurement configuration can reuse the same structure for measurements in Idle mode and Connected mode. Whether the logged MDT measurement is for Idle mode or for Connected mode can be explicitly indicated within the policy / measurement configuration. Hence, if the reporting mode is assigned as “logged”, the same “new approach” RRC measurement configuration can be used both in CONNECTED and in IDLE. 

Proposal 2: 
It is proposed to agree that the same configuration structure of logged MDT can be applied both in CONNECTED and IDLE state.
4. Summary and Proposal

Protocol modelling for logged MDT and the applicability of logged MDT in both connected and idle state were discussed. 

The following are proposed:

Proposal1a:
RAN2 should discuss whether the modelling for logged DMT configuration and reporting should be realised as model1 or model2.

Proposal 1b:
RAN2 needs to clarify in which Stage 3 specification to specify UE behaviour related to logged MDT in IDLE.
Proposal 2: 
It is proposed to agree that the same configuration structure of “logged MDT” can be applied both in CONNECTED and IDLE state.
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