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Introduction

As given in RP-201281 [1], the objectives includes MDT enhancements SON enhancements and L2 measurement if needed. Consideration on SON enhancements has been discussed in another contribution [2]. This contribution will focus on some initial consideration on MDT enhancements and possible L2 measurements to be considered.
Discussion
2.1 MDT enhancements
The MDT enhancements UE reporting enhancement (e.g., RLF report, CEF report), support MDT in MR-DC, and so on. In this section we will first discuss potential enhancements to be considered within the specified working scope, and then discuss new use case can be considered for MDT.
UE reporting enhancement

2step RA in R16 supports almost all the triggering event as 4stepRA (except for Msg1 based SI request and contention free based BFR), in order to collect complete RACH failure information caused by both RA type, the RACH failure information collected in RLF report and CEF report shall be enhanced to collect the 2stepRACH failure information. 

Proposal 1: RACH failure information collected in RLF report and CEF report shall be enhanced to collect the 2stepRACH failure information.
The 2step RA configuration includes RACH configuration for MSGA preamble transmission and PUSCH configuration for MSGA payload transmission. The RA resource for MSGA preamble transmission is either shared between 4stepRA or separately configured. Either shared RO or separated RO, the transmission procedure for MSGA preamble is pretty much the same as Msg1 transmission, therefore it is proposed to support at least the same amount 4step RACH failure information collected in RLF report/CEF report for 2 step RA. 
Observation 1: The 2step RA configuration includes RACH configuration for MSGA preamble transmission and PUSCH configuration for MSGA payload transmission. And the RA resource for MSGA preamble transmission can be shared between 4stepRA and 2step RA.

Proposal 2: The 2step RACH failure information collected in RLF report/CEF report includes at least the same amount of 4 step RACH failure information.

During 2-step RACH, in case gNB only successfully decodes the preamble while fails to decode the payload, e.g. due to contention in the PUSCH resource, gNB will include a fallback indication in the RAR to indicate UE to fallback to 4-step RACH. The occurrence of fallback is a important parameter used to evaluate the performance of 2-step RACH, which can be a result of inappropriate configuration of PUSCH parameter, e.g. payload resource, transmission power and etc. Therefore it’s beneficial to include fallback information as well as PUSCH resource information being used in the RACH information report, which can help optimizing the configuration of 2-step RACH resource. 

Observation 2: Inclusion of fallback indication and PUSCH information in the 2-step RACH information can help network to evaluate the configuration of 2-step RACH parameter, e.g. payload resource, transmission power and etc.

The PUSCH configuration for 2step RA includes configuration of resource in time/frequency/code domain, e.g. DMRS sequence, MCS to be used and so on. Considering there is a lot parameters related to PUSCH resource configuration and not all information is necessary for RACH optimization, it is preferred to discuss case by case on which kind of PUSCH parameters is useful to collected in RA failure information. 
Proposal 3: Detailed additional 2step RACH failure information, e.g. PUSCH resource parameters or fallback information o be considered can be discussed case by case.   
Support of MDT for MR-DC

Immediate MDT
Due to limited time budget in R16, only immediate MDT is supported in EN-DC, where MN and SN can configure MDT configuration to UE and receive MDT results from UE independently. The same principles can be take as a baseline to support immediate MDT in MR-DC where MN and SN is in the same RAT type.
Proposal 4: The same principle supported for immediate MDT in EN-DC, e.g. MN and SN can configure MDT configuration to UE and receive MDT results from UE independently can be taken as a baseline for support immediate for other MR-DC scenarios .   

Logged MDT
Logged MDT configuration is received when UE is in connected state and starts to log measurements when UE is in idle/inactive state, therefore it is possible that UE might have a MDT configuration stored that is still effective while it reselects to another RAN node and receive a new MDT configuration. In such case, considering UE might return back to the previous RAN node, in order to avoid loss of previous MDT configuration received or MDT results collected, it would be beneficial for UE to keep one MDT configurations to allow the continuity of logged MDT irrespective interruptions of inter RAT reselections. 

However to store multiple MDT configuration and results might lead to extra burden in UE’s side, and to have multiple MDT configuration for a single RAT type might not bring too much gain, it is suggested to only have at most one MDT configuration and results stored in UE per RAT type. In such case if MN and SN is within the same RAT type, some intra-RAT coordination on MDT configuration between MN/SN might be needed. 

Observation 3: For logged MDT, it is possible UE might receive a new MDT configuration during reselection while there is a previous MDT configuration is still in effective. 
Observation 4: Storing multiple MDT configuration and results allows continuity of logged MDT irrespective interruptions of inter RAT reselections and prevent loss of previous MDT results collected , but will require more storage in UE’s side. 
Proposal 5: For logged MDT, UE is able to store multiple MDT configuration (at most one for each RAT type) and save multiple independent measurement logs (at most one for each RAT type) accordingly.
Improper UE assistance information identification
UE assistance information has been introduced in R16 which allows UE to report some assisted information in case of abnormal scenarios, e.g. when IDC problem is detected or indicate NW UE preferred configuration, e.g. preferred DRX configuration, to assist power saving at UE’s side. Improper UE assistance information reported might lead to bad system performance and user experience since NW might take into account the UE reported preference when adjusting network configuration. Therefore it is importance for NW to know whether UE has reported appropriate configuration. 

Observation 5: Improper UE assistance information reported might lead to bad system performance and user experience since NW might configure inappropriate configuration to UE based on the suggestion.
One way to achieve this is to allow NW to collect UE assistance information in MDT results. For example, UE can report the preferred RRC state transmitted in UE assistance information in MDT results, and NW can calculated the RRC state transition condition in following up period to check if the UE preferred configuration is in line with the actual requirement.

Proposal 6: MDT is enhanced to collect the preferred UE configuration reported in UE assistance information to assist NW determine whether the reported UE assistance information is appropriated.  
2.2 L2 measurements

The number of random access preamble received in R16 is counted separately in a per cell and per SSB level which is used to help NW understand the RACH request received per cell or per SSB, therefore perform optimization of RA resource configuration if needed. In R16, the RA resource configured for 2step RA can be shared with 4step or independently configured. In case RO is shared between 2stepRA and 4step RA, preamble is divided into two groups to distinguish between the two RA types. While in case RO is independently configured for 2stepRA, msgA-TotalNumberOfRA-Preamble is used to indicate the total number of RA preamble can be used for 2step RA (contention based and contention free). It is beneficial to count the number of preamble received separately for 2step RA type and 4step RA type, so that network can understand the RA request for different RA type, then decide the RA resource configuration appropriately, e.g. how to divide the preamble between 2 RA type or whether to configure separate RO for 2step.
Observation 6: In case RO is shared between 2step and 4stepRA, preamble division is used to distinguish RA attempt for different RA type. While RO is independently configured, the msgA-TotalNumberOfRA-Preamble is used to indicate the total number of RA preamble can be used for 2step RA (contention based and contention free).

Observation 7: To count the number of preamble received separately for different RA type can help NW understand the actual RA request requirement for different RA type, therefore decide the appropriate RA resource configuration.
Proposal 7: Support counting the number of random access preamble received per cell/per SSB separately for 2stepRA and 4step RA type. 
Conclusion and proposals

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

2.1.  MDT enhancements
UE reporting enhancement

Observation 1: The 2step RA configuration includes RACH configuration for MSGA preamble transmission and PUSCH configuration for MSGA payload transmission. And the RA resource for MSGA preamble transmission can be shared between 4stepRA and 2step RA.

Observation 2: Inclusion of fallback indication and PUSCH information in the 2-step RACH information can help network to evaluate the configuration of 2-step RACH parameter, e.g. payload resource, transmission power and etc.

Proposal 1: RACH failure information collected in RLF report and CEF report shall be enhanced to collect the 2stepRACH failure information.

Proposal 2: The 2step RACH failure information collected in RLF report/CEF report includes at least the same amount of 4 step RACH failure information.
Proposal 3: Detailed additional 2step RACH failure information, e.g. PUSCH resource parameters or fallback information o be considered can be discussed case by case.   

Support of MDT for MR-DC

Observation 3: For logged MDT, it is possible UE might receive a new MDT configuration during reselection while there is a previous MDT configuration is still in effective. 
Observation 4: Storing multiple MDT configuration and results allows continuity of logged MDT irrespective interruptions of inter RAT reselections and prevent loss of previous MDT results collected , but will require more storage in UE’s side. 

Proposal 4: The same principle supported for immediate MDT in EN-DC, e.g. MN and SN can configure MDT configuration to UE and receive MDT results from UE independently can be taken as a baseline for support immediate for other MR-DC scenarios .   

Proposal 5: For logged MDT, UE is able to store multiple MDT configuration (at most one for each RAT type) and save multiple independent measurement logs (at most one for each RAT type) accordingly.

Improper UE assistance information identification
Observation 5: Improper UE assistance information reported might lead to bad system performance and user experience since NW might configure inappropriate configuration to UE based on the suggestion.
Proposal 6: MDT is enhanced to collect the preferred UE configuration reported in UE assistance information to assist NW determine whether the reported UE assistance information is appropriated.  
2.2 L2 measurements
Observation 6: In case RO is shared between 2step and 4stepRA, preamble division is used to distinguish RA attempt for different RA type. While RO is independently configured, the msgA-TotalNumberOfRA-Preamble is used to indicate the total number of RA preamble can be used for 2step RA (contention based and contention free).

Observation 7: To count the number of preamble received separately for different RA type can help NW understand the actual RA request requirement for different RA type, therefore decide the appropriate RA resource configuration.
Proposal 7: Support counting the number of random access preamble received per cell/per SSB separately for 2stepRA and 4step RA type. 
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