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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]

Furthermore, in RAN2#111-emeeting [2], the following topics are prioritized:
· Study the support of logged and Immediate MDT in the MR-DC scenario.
  In this contribution draft, we consider different aspects of logged measurement enhancements in MR-DC and CA scenarios. 
2. Discussion
[bookmark: _Ref4532732]In this paper, we have the following two discussions:
1. Logging of measurements on non-SIB4 frequencies: here, we discuss the possibility of logging measurements on idle mode frequencies together with cell-reselection frequencies in the IDLE and INACTIVE states.
2. Logged measurement continuity: here, we discuss the possibility of logged measurement continuity, i.e., a possible way to log the measurements irrespective of RAT of UE camped cell.   
2.1 Logging of measurements on non-SIB4 frequencies
Observation 1: Early measurements are obtained in the IDLE and INACTIVE states. 
In Rel-16, the early measurement was introduced for DCCA enhancement [3,4], 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, measurements may also be relevant for logged measurement purposes. In particular, for high-speed trains use cases, where logged measurement 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 measurement samples taken for the purpose of early measurements. If the network is interested in obtaining early measurements for logged measurement purposes, the network may adopt different choices: 
i. The network configures the location information in the early measurements. UE reports the early measurements together with location information. Note that, in the early measurement/idle mode measurements, UE reports a single latest measurement instance.  
ii. The network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4). AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
iii. The network may configure a separate report for logging early measurements. This report logs the measurements on carrier frequencies configured in early/idle mode measurements. This can also have different logging periodicity as compared to loggedMeasurementConfiguration.  

Proposal 1: Introduce the UE capability to indicate whether UE supports logging of non-SIB4 frequencies, i.e., UE capability to indicate UE can perform logging of early measurements. 

Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. RAN 2 is requested to discuss the following choices:
i. The network configures the location information in the early measurements. UE reports the early measurements together with location information. Note that, in the early measurement/idle mode measurements, UE reports a single latest measurement instance.  
ii. The network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
iii. The network may configure a separate report for logging early measurements. This report logs the measurements on carrier frequencies configured in early/idle mode measurements. This can also have different logging periodicity as compared to loggedMeasurementConfiguration.  

2.2 Logged measurement continuity 

In Rel-16 SON/MDT, we discussed only immediate MDT in the dual-connectivity [DC] scenarios, where RAN2 had the following agreements [5]:  
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 [6].
2 Logged MDT configurations can come from SN node in DC scenario [7].
3 For Logged MDT, the configuration will always be done 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) [5].

Considering the above agreements as the baseline, either we want to consider enhancements to loggedMeasurementConfiguration to support logged measurement continuity, or we want to consider the possibility that an MR-DC UE can be configured with more than one loggedMeasurementConfiguration (preferably one over NR and one over LTE). Our objective here to continue the logged measurements irrespective of UE camped RAT. In general, from the rel-16 logged measurement procedure, UE logs the measurement in the IDLE and INACTIVE state only when UE camps on the RAT same as the RAT on which configuration was previously received. However, this may result in suboptimal network optimizations, where the configuration received from MN can only be optimized. Thus, we propose in Rel-17 to have logged measurement continuity, i.e., UE can continue the logged measurement irrespective of camped RAT and RAT at which logged measurement configuration was received. We have the following proposal:
Proposal 3: 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 the SN node in the DC scenario, we can have the following proposal for logged measurement continuity:
UE is configured with two logged measurement configurations: UE can be configured with up to two loggedMeasurementConfigurations, one received over LTE, and another received over NR. UE will then use the logged measurement configuration received over NR when camps on NR cell, and vice versa. 
As of the Rel-16 logged measurement procedure, a UE can be configured with a single loggedMeasurementConfiguration. Furthermore, when a new loggedMeasurementConfiguration is received then the old configuration is overwritten if received over the same RAT and released if the new configuration is received over a different RAT. This is a limiting factor for logged measurement continuity. Thus, to support the logged measurement continuity using this option, the logged measurement configuration should not be released if received over a different RAT.  
Proposal 4:  To support the UE configurability with up to two different loggedMeasurementConfiguration, we have the following: 
1. Introduce UE capability to indicated UE can be configured with a two logged measurement configuration one over LTE and another over NR in the MR-DC capability container.
2. The old loggedMeasurementConfiguration is not released if the new loggedMeasurementConfiguration is received from another RAT. 
3. Conclusion 
Observation 1: Early measurements are obtained in the IDLE and INACTIVE states. 
Proposal 1: Introduce the UE capability to indicate whether UE supports logging of non-SIB4 frequencies, i.e., UE capability to indicate UE can perform logging of early measurements. 
Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. RAN 2 is requested to discuss the following choices:
i. The network configures the location information in the early measurements. UE reports the early measurements together with location information. Note that, in the early measurement/idle mode measurements, UE reports a single latest measurement instance.  
ii. The network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
iii. The network may configure a separate report for logging early measurements. This report logs the measurements on carrier frequencies configured in early/idle mode measurements. This can also have different logging periodicity as compared to loggedMeasurementConfiguration.  
Proposal 3: 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 the SN node in the DC scenario, we can have the following proposal for logged measurement continuity:
UE is configured with two logged measurement configurations: UE can be configured with up to two loggedMeasurementConfigurations, one received over LTE, and another received over NR. UE will then use the logged measurement configuration received over NR when camps on NR cell and vice versa. 
Proposal 4:  To support the UE configurability with up to two different loggedMeasurementConfiguration, we have the following: 
1. Introduce UE capability to indicated UE can be configured with a two logged measurement configuration one over LTE and another over NR in the MR-DC capability container.
2. The old loggedMeasurementConfiguration is not released if the new loggedMeasurementConfiguration is received from another RAT. 
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