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Introduction

In this contribution, we will discuss the remaining issue of immediate MDT enhancements in R17 SON/MDT WI, including the support of M5~M7 in different bearer type and enhancements to be considered for fast MCG recovery case.
Discussion
M5~M7 enhancements for MR-DC

As agreed in RAN2#111-e，M5~M7 measurement will be supported in EN-DC and MR-DC with different bearer type, Considering some of M6 measurements related issues have been extensively discussed in [Post112-e][852] [NR R17 SONMDT] R17 L2M enhancement, in this section we will more focus on M5 and M7 measurements and discuss some remaining issues on M6.
Measurement definition clarification for M5/M7
NR R16 MDT has discussed and defined new M5/M7 measurement (as in TS 38.31 and 28.552) which is very different from the M5/M7 measurement as defined in LTE. Considering the RAT type of MN and SN might be different in case of MR-DC, it requires further discussion which definition is applied for the M4-M7 measurement in split bearer/MN terminate SCG bearer and SN terminated MCG bearer, since the performance is performed cross two different RAT type. 
If different definition is applied then NW might not be able to obtain the total delay by its implementation, therefore it would be helpful to clarify the definition of M5-M7 measurement in case of split bearer /MN terminated SCG bearer and SN terminated MCG bearer in MR-DC case. In our understanding the measurement as defined in ts 38.314 and TS 28.552 can provide more desirable performance evaluation metric in case of MR-DC, but we’d like to hear companies views on this issue, therefore align the understanding.

Observation 1:The definition of M5/M7 for LTE and NR is very different, clarification is needed since the measurement might be performed in both MN and SN.

Proposal 1: It is kindly asked for RAN2 to clarify which defintion (e.g., as defined in TS 36.314 or TS 38.314/28.552) is applied for M5/M7 measurement for split bearer, MN terminated SCG bearer and SN terminated MCG bearer in MR-DC. 
How to deal with M5/M7 measurements results in case of split bearer,e.g., whether to differentiate duplication cases, if combination is required can be discussed after RAN2 clarify the definition to be used for M5/M7 calculation in case of split bearer/MN terminated SCG bearer and SN terminated MCG bearer. 
M6 Measurement configuration 

The configuration of M6 measurements including two parts, one is to configure UE with UL average PDCP delay measurements, another is to configure with RAN node the delay related measurements performed by RAN node, e,g., RLC delay. 

Observation 2:Configuration of M6 measurements includes configuration to UE with UL average PDCP delay measurements and configuration to RAN node with delay measurements performed by RAN node.

For M6 configuration to UE 
In general, there are two alternatives to be considered for configuration of M6 for split bearer/MN terminated SCG bearer and SN terminated MCG bearer in MR-DC:

Alt 1: The terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE
Alt 2: The serving node, e.g., the node performs the measurements is in charge of the configuration
Taking MN terminated SCG bearer as an example for pros and cons analysis of two alternatives:
For alternative 1, the pros is that the design is unified between different bearer type and it is always the terminated node (MN) is in charge of the configuration to UE. But the cons is that UE is served by a node (SN) that is different from the terminated node, which means UE will need first receive the configuration from the terminated node (MN) and performs the measurement at the serving node (SN) per the configuration received. 
For alternative 2, it is natural for UE to receive the configuration from SN since it is currently use SCG bearer. But if SRB3 is not configured, UE might still need to receive the configuration transferred by MN.

From our point of view, both alternatives can work and the complexity is quite similar, therefore it is proposed to discuss both alternatives and select between the two options for UL PDCP average delay measurement configuration.

Observation 3: Following alternatives can be considered for UL average delay measurement for UE in case of split bearer/SN terminated MCG bearer and MN terminated SCG bearer: 

Alt 1: The terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE
Alt 2: The serving node, e.g., the node performs the measurements is in charge of the configuration
The selection of alternatives is related to how the results can be used. As indicated in 38.314, the delay measurements is used for both QoS verification and performance observibility, therefore both total RAN node of delay and separate delay in SN and MN might be needed. 

Observation 4: Total RAN node of delay and separate delay in SN and MN might be needed for QoS verification and performance observibility.

As for alt1, only MN is in charge of the configuration of M6 measurements, if SN wants to know the delay at its side in case of MN terminated SCG bearer, it will need to sent request to MN to ask MN to configure UE with the delay measurements so that SN can collect the delay measurements to see if there is any problem observed. While for alt 2, though it brings the flexibility for MN and SN to configure the delay measurements based on its requirement, however, in order for to obtain the total delay measurements, MN and SN still needs to coordinate the configuration to guarantee all the delay components are collected for total delay calculation.

Observation 5: For alternative 1, request from non-terminated node to terminated node is needed if non-terminated node wants to collect its own delay results, since only terminated node can configure UE with the configuration.

Observation 6: For alternative 2 coordination between MN and SN is needed to guarantee all the delay components are collected for total delay calculation.

Based on above analysis, it can be observed regardless either alternatives are selected, the configuration coordination between MN and SN is inevitable to fulfil the requirement of difference use case of M6 measurements.  

Therefore, based on above observations, following proposals are made: 
Proposal 2: It is proposed to discuss following alternatives and select one for UL PDCP average delay measurement configuration for MN terminated SCG bearer and SN terminated MCG bearer:

Alt 1: The terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE
Alt 2: The serving node, e.g., SN in case of MN terminated SCG bearer, configure the configuration to UE

Proposal 3: Configuration coordination between MN and SN is needed to fulfil the requirement of difference use case of M6 measurements
Configuration on RAN node

Similar to above analysis, there are following two alternatives to configure RAN node with M5~M7 configuration.
Alt1: MN/SN report the measurement results separately, TCE can combine the results by implementation.

Alt2: Terminated node collects the measurement results and reports to TCE. Terminated node combines the results by implementation.

Also for similar reason, the configuration coordination between MN and SN might be needed between MN and SN to supported different use case and different DC scenarios. Following gives an example for further explanation:
For the M5: Average UE throughout measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB:

For example, in case of NG-EN DC, and the CN only sends a MDT Configuration-NR, the MN will forward the configuration to SN, SN performs the measurement for all the bearers with leg in SN, i.e. the SCG terminated SCG bearer, the MCG terminated SCG bearer and the SCG leg of MCG/SCG terminated spit bearer, SN can directly send the measurement results to TCE. In case of NG-EN DC, and the CN sends both MDT Configuration-EUTRA and MDT Configuration-NR, MN and SN also can send the measurement results to TCE separately, otherwise, if a combined result are send, the TCE will can not know the separate result that is what it wanted to know.     
For the M6: Packet Delay measurement separately for DL and UL, per DRB per UE, and the M7: Packet loss rate measurement separately for DL and UL, per DRB per UE: 

As same reason of above that the CN may only send one configuration to RAN node, may want to know the separate measurement results for each RAT type, also it is better that MN/SN report the measurement results separately, in case (NG-)EN-DC and NE-DC. 

In general, per the discussion above for MR-DC where MN and SN is in different RAT type, the TCE might want to know the measurement results separately from MN and SN for evaluating the performance of differnet RAT type.Therefore it might be more useful if MN and SN can collect M6 measurement performed by RAN node separately. Since the DRB ID is included in the results reported, TCE can also by implementation to combine the measurement received to obtain the per QoS level measurement. 
In case NR-DC, there is only one RAT, the RAN node can combine the measurement results before sending to TCE. The combination can be done either in the RAN node terminating the PDCP for each bearer, or the RAN node terminating the control plane (i.e. MN) for all bearer. 
Since the configuration of M5~M7 measurement for RAN node as well as results report by RAN node to TCE are within RAN3 scope, the above analysis is just for information, and the details will be discussed and determined in RAN3.

2.2. Fast MCG recovery failure
According to current specs, for UE support fast MCG recovery and configured with T316, it will send MCG failure information to SN when it detects an RLF has occurred in MN, and stored the radio link failure information in VarRLF-Report. Then SN will forward the received MCG failure information to MN if received the MCG failure information from UE, which includes the failure type, MCG related measurements. Based on the MCG failure information received, MN can know the detailed failure information and decide accordingly whether to release the RRC connection or handover UE to another cell by sending the corresponding RRC message, e.g., RRCRelease, RRCReconfiguration containing ReconfigurationWith Sync or MobilityFromNRCommand.

Observation 7: MCG failure information is transferred by SN to MN during fast MCG recovery procedure to inform MN the failure related information, .e.g., failure type, available measurements to help MN obtaining the detailed failure information and determining whether to release the UE or HO UE to another cell.
In R16 the location information is included in SCG failure information to help NW locates the location with coverage problem, for the same reason it is suggested to include the location information in MCG failure information as well.
Observation 8: It is beneficial to include location information in MCG failure information for MN to locates the place where the coverage fails.

Proposal 4: It is proposed to include location information in MCG failure information.
Upon transmission of MCG failure information, UE will start T316 and wait for NW’s response during running of T316. IF RRCRelease, RRCReconfiguration containing ReconfigurationWithSync or MobilityFromNRCommand is received UE will stops T316 and initiate the corresponding procedure based on RRC message received. In another words, the reception of MN response implies the MCG failure information is transmitted successfully. In such case, since MN is already obtained the necessary information required for fast MCG recovery, there is no need for RLF reporting, UE will deletes the RLF information stored. 

If T316 expiry or if SCG fails during the fast MCG recovery procedure, i.e., while T316 is running, UE will  initiate RRCRestablishment procedure. For both cases, the MCG failure information might not be able to sent to MN, therefore UE will kept the VarRLF-Report stored. 

Observation 9: UE will delete the RLF report stored when response from MN (transferred by SN) is received during running of T316 while for the other case, i.e., T316 expiry and SCG fails during fast MCG recovery, UE will kept the RLF report stored.
According to current specs, UE won’t indicate the fast MCG recovery failure in RLF report stored therefore NW cannot know whether this failure is due to fast MCG recovery or not. From NW’s point of view, it would he helpful to distinguish the fast MCG recovery failure case from other radio link failure so that NW can according to the RLF report received to optimize the fast MCG recovery configuration, e.g., T316 configuration. 
Observation 10: Based on current RLF report stored NW cannot know if the MCG failure is fast MCG recovery failure or not. It is useful for NW to identify fast MCG recovery failure so that it can optimize the fast MCG recovery configuration, e.g., T316. 

Also as aforementioned the failure MCG recovery procedure could be a result from T316 expiry or both MN and SN fails, therefore it is beneficial to additionally include the m]MCG recovery failure cause when failure type is MCG recovery failure, so that NW can be aware the detailed fail cause in case of fast MCG recovery failure. 
Proposal 5: To add fast MCG recovery failure as connectionFailureType in RLF report when radio link is detected in MN and fast MCG recovery fails

Proposal 6: T316 expiry and both MN and SN fails in included as Failure cause in RLF report when connectionFailureType is set to fast MCG recovery fails.
Conclusion and proposals

Based on above analysis, we have the following proposals: 

2.1 M5 ~ M7 measurement for different bearer in case of MR-DC

Measurement definition clarification for M5/M7
Observation 1:The definition of M5/M7 for LTE and NR is very different, clarification is needed since the measurement might be performed in both MN and SN.

Proposal 1: It is kindly asked for RAN2 to clarify which definition (e.g., as defined in TS 36.314 or TS 38.314/28.552) is applied for M5/M7 measurement for split bearer, MN terminated SCG bearer and SN terminated MCG bearer in MR-DC. 
M6 Measurement configuration 

Observation 2:Configuration of M6 measurements includes configuration to UE with UL average PDCP delay measurements and configuration to RAN node with delay measurements performed by RAN node.

Observation 3: Following alternatives can be considered for UL average delay measurement for UE in case of split bearer/SN terminated MCG bearer and MN terminated SCG bearer: 

Alt 1: The terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE
Alt 2: The serving node, e.g., the node performs the measurements is in charge of the configuration
Observation 4: Total RAN node of delay and separate delay in SN and MN might be needed for QoS verification and performance observibility.

Observation 5: For alternative 1, request from non-terminated node to terminated node is needed if non-terminated node wants to collect its own delay results, since only terminated node can configure UE with the configuration.

Observation 6: For alternative 2 coordination between MN and SN is needed to guarantee all the delay components are collected for total delay calculation.
Proposal 2: It is proposed to discuss following alternatives and select one for UL PDCP average delay measurement configuration for MN terminated SCG bearer and SN terminated MCG bearer:

Alt 1: The terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE
Alt 2: The serving node, e.g., SN in case of MN terminated SCG bearer, configure the configuration to UE

Proposal 3: Configuration coordination between MN and SN is needed to fulfil the requirement of difference use case of M6 measurements
2.2 Fast MCG recovery

Observation 7: MCG failure information is transferred by SN to MN during fast MCG recovery procedure to inform MN the failure related information, .e.g., failure type, available measurements to help MN obtaining the detailed failure information and determining whether to release the UE or HO UE to another cell.
Observation 8: It is beneficial to include location information in MCG failure information for MN to locates the place where the coverage fails.

Observation 9: UE will delete the RLF report stored when response from MN (transferred by SN) is received during running of T316 while for the other case, i.e., T316 expiry and SCG fails during fast MCG recovery, UE will kept the RLF report stored.
Observation 10: Based on current RLF report stored NW cannot know if the MCG failure is fast MCG recovery failure or not. It is useful for NW to identify fast MCG recovery failure so that it can optimize the fast MCG recovery configuration, e.g., T316. 

Proposal 4: It is proposed to include location information in MCG failure information.
Proposal 5: To add fast MCG recovery failure as connectionFailureType in RLF report when radio link is detected in MN and fast MCG recovery fails

Proposal 6: T316 expiry and both MN and SN fails in included as Failure cause in RLF report when connectionFailureType is set to fast MCG recovery fails.
References

R2-2100703    Report of [Post112-e][852][NR R17 SONMDT] R17 L2M enhancement (vivo)
R2-2010324
Immediate MDT enhancements
ZTE Corporation, Sanechips
discussion
 
TS 38.314 
TS 38.331
PAGE  

