
3GPP TSG RAN WG2#109-e
R2-2000807
Electronic meeting, 24th February - 6th March, 2020            Revision of R2-1915411             


 
Source: 


ZTE Corporation, Sanechips
Title: 
Remaining issues on MDT 

Agenda item:

6.12.2
Document for: 
Discussion and Decision
Introduction

In this contribution, we will further discuss some remain issues for Immediate and Logged MDT.
Discussion
Agreements in RAN2#107bis
3
If the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:

⁻
The NG-RAN stores the logged MDT configuration in the UE context. 

⁻
When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

⁻
When the UE resumes the RRC connection in one new NG-RAN, the last serving NG-RAN can propagate the logged MDT configuration to the new NG-RAN.


This agreement should be confirmed by RAN3.

4
If the management based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE, 

⁻
No requirement for the NG-RAN to store the logged MDT configuration in the UE context 

⁻
When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

⁻
When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based logged MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.

Agreements in RAN2#108
2
For NR Logged MDT in IDLE and INACTIVE, no need is identified to transfer an MDT context (any related configuration information about measurement and reporting) between gNBs when handover.

3
MDT context is assumed to be released in the gNB when the UE is in IDLE.

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.

5
UE follow the release 15 RRM behavior to report the triggered measurements for Immediate MDT.

2.1  Remaining issue on Immediate MDT
Per the agreements above, it can be observed that for signaling based logged MDT, the received MDT configuration targeting for UE in inactive will be stored in UE context and can be propagated between RAN node. While for management based logged MDT, the configuration won’t be required to be stored in the UE context, since the configuration is configured by the OAM to each RAN node, therefore it is unnecessary to propagate the management based MDT configuration between different RAN node. Based on current progress, we will continue to discuss the remaining issue for immediate MDT, i.e., the preferred RAN behavior for immediate MDT targeting for inactive UE.

Observation 1: The RAN behavior for logged MDT for inactive UE is agreed as: for management based, the received MDT configuration won’t be stored in UE context, while for signalling based, the received MDT configuration will be stored in UE context and propagated between RAN node. However, the RAN behavior for immediate MDT for inactive UE has not been discussed.
For UE in IDLE mode
Immediate MDT is performed by UE in connected mode, which is based on existing RRC measurement procedure for configuration and reporting, and the immediate MDT measurement configuration will be deleted in the UE together with the RRC context when entering idle mode. For management based immediate MDT, since the selection of UE is performed in RAN node, and the RAN is aware of the UE state, therefore IDLE UE will not be selected to perform the immediate MDT measurement. 

Observation 2: The RAN node will not select IDLE UE to perform management based immediate MDT measurement.
As for signalling based immediate MDT which is initiated by 5GC, it is noted that the 5GC is aware of the UE state, and will not select idle UE to perform immediate MDT measurement. Even in some case the signalling based immediate MDT targeted to a IDLE UE, since the UE context has already been released, it shall be considered no user consent is received in such case, therefore RAN node is not expected to page/awake the UE, which means upon receiving the signalling based immediate MDT activation command from 5GC, the preferred NG-RAN node behaviour is to reject the activation if the UE involved is in IDLE mode.
Proposal 1: Upon receiving the signalling based immediate MDT activation command from 5GC, the preferred NG-RAN node behaviour is to reject the activation if the UE involved is in IDLE mode.
For UE in INACTIVE mode
When a UE transits to RRC_INACTIVE mode, it stays in CN-CONNECTED mode while the radio resource is released. The uncertain part is shall the RAN selects or awakes the INACTIVE UE to perform immediate MDT measurement, in the following we will discuss this issue case by case.
For management based immediate MDT:
As aforementioned, it is preferred the management based MDT configuration will not propagated between different RAN nodes as the OAM may also send the management based MDT configuration to the new RAN node. In this case, to align with the agreements made for logged MDT, the RAN behavior when receiving management based immediate MDT configuration from OAM targeting INACTIVE UE is as follows:
No requirement for the NG-RAN to store the immediate MDT configuration in the UE context. 

When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based immediate MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.

Proposal 2: If the management based immediate MDT received by the NG-RAN when UE is in RRC_INACTIVE :
No requirement for the NG-RAN to store the immediate MDT configuration in the UE context. 

When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based immediate MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.

For signalling based immediate MDT:
For signalling based immediate MDT targeting INACTIVE UE, the UE consent can be considered as valid since the UE context is till stored in the RAN node. In this case, if immediate MDT activation command is received from CN targeting to an INACTIVE UE, there has three options to handle the situation:

Option 1: RAN pages and awakes the UE to perform immediate MDT

Option 2: RAN reject the activation command

Option 3: RAN stores the configuration and indicates the situation to CN 
Considering that UE is sent to INACTIVE due to lack of activity, e.g.. no active traffic in a long time, to simply wake the UE to perform measurement may force the UE to stay in CONNECTED mode for a long time without any service requirement before being sent to INACTIVE again, which is not desirable for the perspective of power saving. Therefore option 1 is not preferred.

Observation 3: To page inactive UE for the purpose of immediate MDT is not desirable for the consideration on power saving, since UE may be forced to stay in RRC_CONNECTED mode only for measurement while no traffic service is required. 
Proposal 3: The RAN will not page INACTIVE UE only for the purpose of signalling based immediate MDT.
Since immediate MDT will only be performed after UE resumes RRC connection, the received MDT configuration might not be valid anymore if UE resumes after a very long time, therefore it is better to reject the immediate MDT activation command from CN. If after UE resumes RRC connections, the CN still wants the measurements from specific UE, it can re-initiates the signalling based immediate MDT.

Observation: 4: Since immediate MDT will only be performed after UE resumes RRC connection, the received MDT configuration might not be valid anymore if UE resumes after a very long time.

Proposal 4: Upon receiving signalling based immediate MDT activation command from CN, the preferred behavior for NG-RAN is to reject the command if the involved UE is in RRC_INACTIVE mode.
However since the behavior of option 3 was agreed for signalling based logged MDT, it is also fine to have a consistent behavior between logged MDT and immediate MDT. In this case RAN node only stores the received configuration in UE context, the UE still needs to wait after successful RRC connection resume to perform the measurements required. Considering that signalling based MDT might initiate from CN due to abnormal performance of specific UE at the moment, and if no notification is received from the RAN node to indicate that UE is in RRC_INACTIVE and the measurements will not be performed right away, the CN will continue to wait for report while no report will be provided. 

Therefore, in order to align the understanding between RAN and CN, if the approved behavior for NG-RAN upon receiving signalling based immediate MDT is to store configuration in UE context and propagate the configuration between RAN nodes, the NG-RAN shall notify the CN that the targeting UE is in RRC_INACTIVE so that the CN knows that no report will be provided until targeting UE resumes RRC connection.
Observation 5: To store and propagate the received signalling based immediate MDT configuration is aligned with the behavior agreed for signalling based logged MDT.

Observation 6: If received signalling based immediate MDT configuration is stored in inactive UE context without notifying CN the UE state, the CN might wait for report from UE in vain since the configuration will not be performed until UE resumes RRC connection successfully.
Proposal 5: If the approved behavior for NG-RAN upon receiving signalling based immediate MDT is to store configuration in UE inactive context and propagate the configuration between RAN nodes, the NG-RAN shall notify the CN that the targeting UE is in RRC_INACTIVE mode.
UE state transition during on-going MDT measurement
Another issue needs to be discussed is how UE behaves when receives RRC release message during MDT measurement.
It remains unclear if the NG-RAN can release the UE to RRC_IDLE/RRC_INACTIVE mode, e.g., there is no more service requirement for the specific UE, when there is an on-going signalling based immediate MDT configuration, i.e., when NG-RAN node has received the signalling based immediate MDT activation from 5GC but not receives the deactivation of MDT. Or the NG-RAN shall wait until the MDT is finished to initiate the RRC release procedure. In our understanding, since current specs doesn’t restrict the NG-RAN to release RRC connection for certain UE where there is an on-going measurement, the similar principle shall be applied to signalling based immediate MDT as well, i.e.,on-going MDT measurements should not prevent the NW from sending the UE to INACTIVE/IDLE mode. In addition, the RAN shall inform the CN that the MDT is terminated due to UE state transition.
Proposal 6: The MDT aspect should not prevent the NW from sending the UE to INACTIVE/IDLE mode.

2.2  Remaining issue on Logged MDT
According to the agreements above, at least immediate MDT is supported for EN-DC scenario. In signaling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multiple RAT configuration (EN-DC scenario, MN is LTE, SN is NR). MN then forwards the NR MDT configuration towards SN. In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. For immediate MDT configuration, MN and SN can independently configure to and receive measurement from the UE. We think the logged MDT also needs to be supported for EN-DC scenario. Therefore, the UE needs to store more than one MDT configuration simultaneously, e.g., one for LTE, one for NR, and may have more than one logs available.

When the UE having available logs and entering connected mode, the UE can send the measurement log to the RAN node if the RAT type of the log matches the one of the RAN node. For example, the UE has two available logs (one for LTE, one for NR), when the UE connects to LTE, the UE can report the LTE log to the eNB, and later, when the UE connects to NR, the UE can report the NR log to the gNB. 

When the UE having available log and entering connected mode and in DC status (e.g. EN-DC), the UE can send the measurement log either to the MN or the SN if the RAT type of the log matches the one of the reporting RAN node. For example, the UE has two available logs (one for LTE, one for NR), the UE can report the LTE log to the eNB (i.e. the MN), and report the NR log to the gNB (i.e. the SN).

Observation 7: Multiple RAT MDT log may be stored in the UE if multiple RAT MDT configuration is configured for the UE. 
Proposal 7: For the report of logged measurement result, the UE will firstly consider the logged measurement result available in case the RAT Type of logged measurement result is align with the RAT type of either PCell or PSCell.
Furthermore, one thing needs to be clarified that whether some RAN nodes are allowed to receive the MDT log for the RAT type which is different from the one of itself. Since it is agreed that the RLF report can be reported to different RAT type, at least the LTE RLF report can be reported to NR to avoid the collected report may be deleted if the UE is not connected to the LTE for a long time. The same behavior may be adopted to logged MDT report for the same consideration for some RAN that has the capability to support cross RAT report. Considering this, the UE may need to indicate the RAN node the RAT type of the available log when entering connected mode, so that the RAN node can decide to fetch the MDT log or ignore depending on its capability. 

Observation 8: For some RAN node that have capability to receive MDT report of other RAT type, it is beneficial for UE to report the available report to avoid the case the report will be deleted if not reported for a long time.
Proposal 8: The UE can indicate the RAT type of the available log to the RAN node. 

It is also suggested to send an LS to SA5 and RAN3 to align the understanding between working groups.  

Proposal 9: It’s suggested to send an LS to SA5 and RAN3 to confirm the above RAN2’s understanding.

Conclusion and proposals

Based on above analysis, we have following observations and proposals:

Remaining issue on Immediate MDT
Observation 1: The RAN behavior for logged MDT for inactive UE is agreed as: for management based, the received MDT configuration won’t be stored in UE context, while for signalling based, the received MDT configuration will be stored in UE context and propagated between RAN node. However, the RAN behavior for immediate MDT for inactive UE has not been discussed.
For UE in IDLE mode
Observation 2: The RAN node will not select IDLE UE to perform management based immediate MDT measurement.
Proposal 1: Upon receiving the signalling based immediate MDT activation command from 5GC, the preferred NG-RAN node behaviour is to reject the activation if the UE involved is in IDLE mode.
For UE in INACTIVE mode
For management based immediate MDT:
Proposal 2: If the management based immediate MDT received by the NG-RAN when UE is in RRC_INACTIVE :
No requirement for the NG-RAN to store the immediate MDT configuration in the UE context. 

When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based immediate MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.

For signalling based immediate MDT:
Observation 3: To page inactive UE for the purpose of immediate MDT is not desirable for the consideration on power saving, since UE may be forced to stay in RRC_CONNECTED mode only for measurement while no traffic service is required. 
Proposal 3: The RAN will not page INACTIVE UE only for the purpose of signalling based immediate MDT.
Observation: 4: Since immediate MDT will only be performed after UE resumes RRC connection, the received MDT configuration might not be valid anymore if UE resumes after a very long time.

Proposal 4: Upon receiving signalling based immediate MDT activation command from CN, the preferred behavior for NG-RAN is to reject the command if the involved UE is in RRC_INACTIVE mode.
Observation 5: To store and propagate the received signalling based immediate MDT configuration is aligned with the behavior agreed for signalling based logged MDT.

Observation 6: If received signalling based immediate MDT configuration is stored in inactive UE context without notifying CN the UE state, the CN might wait for report from UE in vain since the configuration will not be performed until UE resumes RRC connection successfully.
Proposal 5: If the approved behavior for NG-RAN upon receiving signalling based immediate MDT is to store configuration in UE inactive context and propagate the configuration between RAN nodes, the NG-RAN shall notify the CN that the targeting UE is in RRC_INACTIVE mode.
UE state transition during on-going MDT measurement
Proposal 6: The MDT aspect should not prevent the NW from sending the UE to INACTIVE/IDLE mode.

Remaining issue on Logged MDT
Observation 7: Multiple RAT MDT log may be stored in the UE if multiple RAT MDT configuration is configured for the UE. 
Proposal 7: For the report of logged measurement result, the UE will firstly consider the logged measurement result available in case the RAT Type of logged measurement result is align with the RAT type of either PCell or PSCell.
Observation 8: For some RAN node that have capability to receive MDT report of other RAT type, it is beneficial for UE to report the available report to avoid the case the report will be deleted if not reported for a long time.
Proposal 8: The UE can indicate the RAT type of the available log to the RAN node. 

Proposal 9: It’s suggested to send an LS to SA5 and RAN3 to confirm the above RAN2’s understanding.
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