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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-17 SON/MDT [1] includes the following RAN2-led objectives in the context of MDT. 
· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]
· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]
· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].
· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]

In this paper, we discuss the enhancement of logged MDT and RLF reporting. 
2. Discussion
[bookmark: _Ref4532732]This paper considers the discussion of the enhancement of logged MDT configuration, measurement collection, and reporting, and the enhancement of RLF reporting. We will discuss possible enhancements in these topics one-by-one.
2.1  Enhancement of logged MDT measurements
In Rel-16 SON/MDT, only immediate MDT discussed in the dual-connectivity [DC] scenarios, where RAN2 had the following agreements [2]:  
Agreements:
1	Only immediate MDT is supported for EN-DC scenario in R16 MDT
2 	In signaling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR). 
3 	In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. Inform other working group that Management based MDT should not overwrite signaling based MDT. 
4	For immediate MDT configuration, MN and SN can independently configure and receive measurement from the UE.

While logged MDT was not discussed in the DC scenario in Rel-16, the following agreements were made in the SA scenario [2][3][4]:
Agreements:
Logged MDT:
1 Introduce loggedMeasurements Capability to indicate whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE. A UE that supports logged measurements shall support both periodical logging and event-triggered logging [2].
2 Logged MDT configurations can come from SN node in DC scenario [3].
3 For Logged MDT, the configuration will always be cone in cells of the same RAT type. However, measurements included in the logged MDT report comprises of measurements from the same RAT type (serving cell measurement, inter-frequency and intra-frequency neighboring cell measurements) and different RAT type (inter-RAT neighboring cell measurements) [4].

Considering the above agreements as the baseline, we want to consider extending the logged MDT configuration, measurement collection and reporting to the DC scenarios. 
Observation 1: Based upon the above agreements in the Rel-16 for logged MDT and immediate MDT, as UE indicates its logged MDT capability independently over NR and LTE, and further as UE can receive logged MDT configuration from SN node in the DC scenario, we can have:
1. UE receives a single logged MDT configuration. The network designs the logged MDT configuration such that it captures combined optimization over LTE and NR.   
2. UE can receive two independent logged MDT configurations one over MN and another over SN, and these two configurations may have different optimization objectives. 
Based on the following observations, we think the following logged MDT enhancement in the DC scenario should be studied: 
UE receives a single logged MDT configuration
Although the UE indicates the logged MDT capability independently over NR and LTE, the UE can be configured with a single logged MDT configuration. UE can indicate this to the network that it can be configured with a single logged MDT configuration and in turn, the network makes sure that UE is configured with a single logged MDT. If a new MDT configuration is received at the UE, UE overwrite/release the old MDT configuration irrespective of whether they are received over the same RAT or different. Furthermore, we propose to enhance the areaconfiguration in the loggedMeasurementConfiguration such that LTE logged MDT configuration can have NR cell identity in the areaconfiguration and vise versa, i.e., we allow UE performs measurements logging even if UE camps on NR cell while the logged measurement configuration was received over LTE. 
UE can receive two independent logged MDT configurations
Base on the UE capability, the network can send/configure the UE with multiple MDT configurations. The different logged MDT configuration may have different optimization objectives, thus, configuring, collecting measurements, and reporting using multiple logged MDT configuration may be useful. However, simultaneous measurement logging using multiple logged MDT configuration may result in high power consumption at UE in the IDLE and INACTIVE states. Thus, if UE can be configured with multiple logged measurement configurations, UE will use LTE logged measurement configuration if UE camps on LTE in idle and inactive states and use NR logged measurement configuration if UE camps on NR cell in idle and inactive states. 
Based on the discussion above, we have the following options and their pro and cons as presented in the table below: 
	Options
	Pro
	Cons

	UE can be configured with a single logged measurement configuration and UE continue logging the measurements irrespective of RAT at which logged measurement configuration is received
	1. The enhanced logged measurement Configuration can increase the optimization space. 
2. Low power consumption at UE
3. Low network complexity 
	1. Can have a single optimization objective
2. Higher UE complexity

	UE can be configured with a multiple logged measurement configuration and performs measurements logging using them concurrently irrespective of RATs
	1. Can have multiple optimization objectives 
	1. High power consumptions at the UE in IDLE and INACTIVE states
2. High memory uses 
3. High UE complexity

	UE can be configured with multiple logged measurement configurations and performs measurements logging a single logged measurement configuration based on camped RAT
	1. Can have multiple optimization objectives
2. Captures the relevant optimization space 
3. Low power consumptions at the UE
4. Simplicity at UE side
	1. The network may miss measurements based on LTE or NR logged measurement configuration based on UE camping pattern


 
Proposal 1: Based on the above discussion, we request RAN2 to discuss and select one among the three solutions discussed for logged measurement enhancement in MR-DC/EN-DC scenarios. 
1. UE configured with a single logged measurement configuration, where area configuration is enhanced to include both LTE and NR cell identities for measurements logging, i.e., UE continues measurement logging when camps on NR cell even if the logged measurement configuration is received over LTE and vise versa.   
2. UE configured with two loggedMeasurementConfigurations and UE performs measurements logging using both of the configurations in parallel irrespective of the camped cell RAT
3. UE configured with two loggedMeasurementConfigurations and UE performs measurements logging using one of the configurations at a given time using the logged measurement configuration of the camped cell RAT.
Our preference if option 3 while we keep option 1 open for discussion. 

2.2  Using Early Measurement Report for logged MDT Purpose
Observation 2: Early measurements are obtained in the IDLE and INACTIVE states. 

In Rel-16, the early measurement was introduced for DCCA enhancement [5], where the UE performs the measurements on selected cell and frequency in the IDLE and INACTIVE states. As these measurements are obtained in the IDLE and INACTIVE states, it may also be relevant for logged MDT purposes. In particular, for high-speed trains use cases, where logged MDT configuration becomes irrelevant after some time. While the early measurement maybe capturing the measurements on the most relevant cell/frequencies. Thus, we want to discuss the possibility of logging early measurements for logged MDT purposes. If the network is interested in obtaining early measurements for logged MDT purposes, the network configures the location information in the early measurements. Alternatively, if the network can use a flag to indicate if an early measurement configuration has relevance for logged MDT purpose. This is particularly important in the scenario, where the early measurement configuration is overwritten using a new one. In such a scenario, instead of throwing out the measurement obtained using old early measurement configuration, UE stores and report it to network for logged MDT purposes. 

Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. The network configures location information if the network wants to use the early measurement for logged MDT purposes. 
2.3  RLF Report Enhancements 
In Rel-16, fast MCG recovery is proposed, where when RLF happens at the MN, instead of performing RRCConnectionReestablishment, a failure message is sent to the MN via SN. UE initiates the RRCConnectionReestablishment upon the expiry of the T316 timer or the SCG Failure. 

Observation 3: Upon T316 timer expiry or the SCG Failure, UE initiates the RRCConnectionReestablishment procedures. 

As the T316 timer expiry or SCG Failure results in the fast MCG recovery failure and eventually UE performs RRCConnectionReestablishment. Thus, UE should prepare the RLF report upon the fast MCG recovery failure, where the RLF cause is set as “t316-expiry” and “scg-failure” depending upon the reason for fast MCG recovery failure cause. The connection failure type should be set as the “fast MCG recovery failure”. Furthermore, if the fast MCG recovery failure happens due to “scg-failure”, UE should add the SCG CGI and reason of SCG-Failure to the RLF report.  

Proposal 3: Add connection failure type as “fast MCG recovery failure”.

Proposal 4: Add “t316-expiry” and “scg-failure” as the rlf-cause in the RLF report. 

Proposal 5: Add SCG CGI and reason of SCG-failure, if the RLF-cause if set as “scg-failure”.
3. Conclusion 
Observation 1: Based upon the above agreements in the Rel-16 for logged MDT and immediate MDT, as UE indicates its logged MDT capability independently over NR and LTE, and further as UE can receive logged MDT configuration from SN node in the DC scenario, we can have:
1. UE receives a single logged MDT configuration. The network designs the logged MDT configuration such that it captures combined optimization over LTE and NR.   
2. UE can receive two independent logged MDT configurations one over MN and another over SN, and these two configurations may have different optimization objectives. 
Proposal 1: Based on the above discussion, we request RAN2 to discuss and select one among the three solutions discussed for logged measurement enhancement in MR-DC/EN-DC scenarios. 
1. UE configured with a single logged measurement configuration, where area configuration is enhanced to include both LTE and NR cell identities for measurements logging, i.e., UE continues measurement logging when camps on NR cell even if the logged measurement configuration is received over LTE and vise versa.   
2. UE configured with two loggedMeasurementConfigurations and UE performs measurements logging using both of the configurations in parallel irrespective of the camped cell RAT
3. UE configured with two loggedMeasurementConfigurations and UE performs measurements logging using one of the configurations at a given time using the logged measurement configuration of the camped cell RAT.
Our preference is option 3 while we want to keep option 1 open for discussion if preferred by others.  
Observation 2: Early measurements are obtained in the IDLE and INACTIVE states. 
Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. The network configures location information if the network wants to use the early measurement for logged MDT purposes. 
Observation 3: Upon T316 timer expiry or the SCG Failure, UE initiates the RRCConnectionReestablishment procedures. 
[bookmark: _GoBack]Proposal 3: Add connection failure type as “fast MCG recovery failure”.
Proposal 4: Add “t316-expiry” and “scg-failure” as the rlf-cause in the RLF report. 
Proposal 5: Add SCG CGI and reason of SCG-failure, if the RLF-cause if set as “scg-failure”.
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