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1. Introduction

In the last RAN2 #119-e meeting, the following agreements are made for inter-system signalling based MDT override protection:

Agreement:

1
RAN2 confirms the valid scenario for Rel-18 inter-RAT scenario for signalling based logged MDT override protection is set by the WID:


a.
Logged MDT is configured in E-UTRAN, the UE reselects to NR.

2
Rel-17 mechanism for signalling based logged MDT override protection in intra-NR scenario is the baseline for Rel-18 inter-RAT scenario.
In this contribution, we will provide our opinions about the detail mechanism of the inter-system signalling based logged MDT override protection.
2. Discussion

In Rel-17 discussion, the override protection for intra-system signalling based MDT is agreed and included in TS 38.331. The main solutions conclude the two parts as follows:

Part 1: Use an indicator sigLoggedMeasType-r17 in logged MDT configuration from gNB to UE, to inform UE of whether this logged MDT is signalling based;
Part 2: When the RRC connection is resumed/re-established/setup between the gNB and UE, or the UE is reconfigured by the gNB, the UE shall inform the gNB of whether there is an available signalling based MDT configuration in the UE, by an indicator sigLogMeasConfigAvailable, whose value is set according to:

· If T330 is running, which means the local MDT configuration is still running, the sigLogMeasConfigAvailable is set to be true;

· Else if T330 expires but the UE locally still has logged measurements available for NR, the sigLogMeasConfigAvailable is set to be false;
· Otherwise, the sigLogMeasConfigAvailable is absence, which means the gNB can arrange new MDT configuration for the UE.

In our opinion, the core idea of the above intra-system MDT override protection mechanism is also appropriate to the inter-system case.

According to TS 38.331, when the eNB configures a UE with logged MDT configuration, the UE will not be informed of whether this time of logged MDT is signalling based. In this case, if a UE is configured with signalling based logged MDT from E-URTAN and then reselects to NR, the NR gNB has no idea whether this UE is already in an MDT measurement period and may choose this UE to perform management based MDT, thus causing unintended overriding. 

To realize E-UTRAN to NR signalling based MDT override protection, the main change would be that when E-UTRAN eNB delivers a signalling based logged MDT configuration to the UE, sigLoggedMeasType should also be attached within the configuration, as the solution part 1 in NR system. Thus, when the UE reselects to a NR cell and among the RRC connection establishment complete related signallings, the UE can follow the current Rel-17 38.331 and inform the gNB there is already a signalling based MDT in measurement. In this case, the gNB will not choose this UE for other MDT task until the signalling based MDT in the UE is finished.

Proposal 1: E-UTRAN eNB informs the UE of the sigLoggedMeasType when configures the UE with signalling based logged MDT.

If proposal 1 is agreeable, how the UE sets the flag in NR network can be discussed, and there are two options:

Option 1: re-use the existing sigLogMeasConfigAvailable, and details are shown as below:
If the UE has either NR based signalling logged MDT config/reports, or the UE has E-UTRAN based signalling logged MDT config/reports, the UE set sigLogMeasConfigAvailable.

For option 1, there are no impacts to ASN.1 in TS 38.331, and there may be some small updates to the procedural text.

Option 2: introduce a new IE sigLogMeasConfigAvailableLTE, and details are shown as below:

If the UE has NR based signalling logged MDT config/reports, the UE performs legacy behaviours. If the UE has E-UTRAN based signalling logged MDT config/reports, the UE sets sigLogMeasConfigAvailableLTE as below: 

· If T330 for R-UTRAN logged MDT is running, which means the local MDT configuration is still running, the sigLogMeasConfigAvailableLTE is set to be true;

· Else if T330 for E-UTRAN logged MDT expires but the UE locally still has logged measurements available for E-UTRAN, the sigLogMeasConfigAvailableLTE is set to be false;
· Otherwise, the sigLogMeasConfigAvailableLTE is absence, which means the gNB can arrange new MDT configuration for the UE.

For option 2, it will bring some impacts to ASN.1 in TS 38.331, and there are also some updates to the procedural text.

Proposal 2: For the indication to gNB due to E-UTRAN logged MDT, it is proposed RAN2 to discuss the following two options:

Option 1: re-use the existing sigLogMeasConfigAvailable
Option 2: introduce a new IE sigLogMeasConfigAvailableLTE
On the other hand, the scenario where a UE is configured with signalling based MDT in NR and reselects to E-UTRAN, should also be considered. The MDT configuration procedures in NR can directly follow the descriptions in TS 38.331. The main issue is that according to the current TS 36.331, there are no procedures and related IEs that enable the UE to inform the eNB about the on-going signalling based logged MDT. Therefore, to support the NR to E-UTRAN inter-system MDT override protection, the TS 36.331 should adopt the same mechanism as the solution part 2 in NR system.

Proposal 3: When reselects to E-UTRAN from NR, the UE informs the eNB whether T330 is running and whether the UE locally still has logged measurements available for NR.
Normally, the signalling based MDT is prior to management based MDT, but the priority among signalling based MDT from two different systems is still confusing. According to the current discussion in RAN2, the former configured signalling based MDT has a high priority. However, if one system configures a lot of UEs with signalling based MDT and only parts of the UEs successfully upload the measurement results, while the rest UEs just store the results for 48 hours and then delete them due to the reselection to other systems, there could be imbalanced utilization and wastes of UE measurement resources.

Observation 1: Always assuming the former MDT configuration has higher priority may cause imbalanced utilization and wastes of UE measurement resources.

To solve the above problem, one possible method would be introducing a priority level mechanism. When arranging MDT tasks for a small scale of UEs, the network side may configure with high priority levels. With the increasing number of MDT tasks configured to the UEs, the network side could configure lower priority levels. Correspondingly, when UE reselects to a different system, if the UE could report the priority of the locally on-going MDT task to the target system, the high priority level MDT tasks can override the lower ones.

Proposal 4: RAN2 to consider priority levels for inter-system MDT override protection.
3. Conclusion

In this paper, we discuss the scenarios related to inter-system signalling based MDT override protection and give our considerations on detail solutions. Meanwhile, we also figure out the potential problems of imbalanced utilization and wastes of UE measurement resources. The following observations and proposals are provided:

Observation 1: Always assuming the former MDT configuration has higher priority may cause imbalanced utilization and wastes of UE measurement resources.

Proposal 1: E-UTRAN eNB informs the UE of the MDT type when configures the UE with signalling based logged MDT.

Proposal 2: For the indication to gNB due to E-UTRAN logged MDT, it is proposed RAN2 to discuss the following two options:

Option 1: re-use the existing sigLogMeasConfigAvailable
Option 2: introduce a new IE sigLogMeasConfigAvailableLTE
Proposal 3: When reselects to E-UTRAN from NR, the UE informs the eNB whether T330 is running and whether the UE locally still has logged measurements available for NR.
Proposal 4: RAN2 to consider priority levels for inter-system MDT override protection.
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