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Introduction
For R19 SONMDT, a new work item was approved [1] in RAN#102 meeting. The objective of the WID includes SON/MDT enhancements of new features of mobility, Slicing and NTN, and also includes some R18 leftover issues:
	- Support of the leftovers in Rel-18 SON/MDT [RAN3, RAN2]:
· RACH optimization for SDT
· MHI Enhancement for SCG Deactivation/Activation
· MRO for MR-DC SCG failure


In this contribution, we will discuss the scenarios and issues on above R18 leftover issues and give our views.
Discussion
RACH optimization for SDT  
SDT is consisted of R17 MO-SDT and R18 MT-SDT. In SDT initiation procedure, the CG-SDT has a high priority than RA based SDT. For MO-SDT, when MO-SDT data is arriving at UE side, UE will initiate the MO-SDT procedure with RA partitioning resource if CG-SDT initiation is not selected or failed. For MT-SDT, if the paging with MT-SDT indication is received by UE, UE will initiate the MT-SDT procedure with the normal RA resource if CG-SDT initiation is not selected or failed. Besides, MT-SDT based RA procedure could have MT-SDT specific RSRP threshold, MO-SDT specific RSRP threshold will be applied if MT-SDT specific RSRP threshold is not configured for MT-SDT based RA procedure.
Scenarios
In R18, RA report has been enhanced for RA partitioning which includes the RA procedure triggered by R17 MO-SDT or its combination with other features, some remaining issues, such as whether to optimize the threshold for channel quality or data volume size, are left in the scope of R19 SONMDT. However, the MT-SDT was introduced from R18, its initiation to RA-SDT is different from the MO-SDT and will apply the RA configuration for common RA procedure rather than the RA resource of MT-SDT, hence, the RA enhancement for MO-SDT in R18 could not be reused for MT-SDT, the network could also not identify the RA report is for MT-SDT or legacy RA procedure. Thus, it is suggested to consider both MO-SDT and MT-SDT in RACH optimization for SDT.
Proposal 1: Besides the MO-SDT, the scenario of MT-SDT based RA procedure is considered in RACH optimization for SDT.
In SDT procedure, it is possible that MO-SDT data is arriving when paging with MT-SDT indication is received at UE side. It is considered as UE implementation to initiate either the MO-SDT RA procedure or MT-SDT RA procedure in SDT specific discussion. It is suggested to consider this case for RACH optimization to give a full picture of cause to trigger RA procedure to network. 
Proposal 2: The scenario of MO-SDT and MT-SDT co-triggered RA procedure is considered in RACH optimization for SDT.
The logged parameters 
	TS 38.321
The MAC entity shall, if initiated by the upper layers for SDT procedure:
1>	if SDT procedure is initiated for MO-SDT as specified in TS 38.331 [5]:
2>	set the MAX_DURATION_TO_NEXT_CG_OCCASION to the shortest value of cg-SDT-MaxDurationToNextCG-Occasion, if configured, among all the logical channel configured with this parameter by upper layer and having data for transmission;
2>	set the RSRP_THRESHOLD to the value of sdt-RSRP-Threshold, if configured.
1>	else if SDT procedure is initiated for MT-SDT as specified in TS 38.331 [5]:
2>	set the MAX_DURATION_TO_NEXT_CG_OCCASION to the value of cg-MT-SDT-MaxDurationToNextCG-Occasion, if configured;
2>	if sdt-RSRP-ThresholdMT is configured:
3>	set the RSRP_THRESHOLD to the value of sdt-RSRP-ThresholdMT.
2>	else if sdt-RSRP-Threshold is configured:
3>	set the RSRP_THRESHOLD to the value of sdt-RSRP-Threshold.
1>	if the SDT procedure is initiated for MO-SDT as specified in TS 38.331 [5], and the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold, or if the SDT procedure is initiated for MT-SDT as specified in TS 38.331 [5]; and
NOTE 1:	For SDT procedure, the MAC entity also considers the suspended RBs configured with SDT for data volume calculation. It is up to the UE's implementation how the UE calculates the data volume for the suspended RBs. Size of the CCCH message is not considered for data volume calculation
1>	if the RSRP of the downlink pathloss reference is higher than RSRP_THRESHOLD or if RSRP_THRESHOLD is not set:
2>	if the Serving Cell is configured with supplementary uplink as specified in TS 38.331 [5]; and
2>	if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:
3>	select the SUL carrier.
2>	else:
3>	select the NUL carrier.
2>	if CG-SDT is configured on the selected UL carrier, and TA for CG-SDT is valid according to clause 5.27.2 in the first available CG occasion for initial CG-SDT transmission with CCCH message according to clause 5.8.2; and
2>	if the SDT procedure is initiated for MO-SDT as specified in TS 38.331 [5], and, for each RB having data available for transmission, configuredGrantType1Allowed, if configured for CG-SDT, is configured with value true for the corresponding logical channel, or if the SDT procedure is initiated for MT-SDT as specified in TS 38.331 [5]; and
2>	if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available, and if either the time gap between the initiation of the SDT procedure and first available CG occasion for initial CG-SDT transmission with CCCH message according to clause 5.8.2 is less than MAX_DURATION_TO_NEXT_CG_OCCASION, or if the MAX_DURATION_TO_NEXT_CG_OCCASION is not set:
3>	indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled;
3>	perform CG-SDT procedure on the selected UL carrier according to clause 5.8.2.
2>	else if a set of Random Access resources for RA-SDT is configured and can be selected according to clause 5.1.1b on the selected UL carrier on the BWP configured by initialUplinkBWP-RedCap, if configured for a RedCap UE; otherwise, on the BWP configured by initialUplinkBWP; or
2>	if the SDT procedure is initiated for MT-SDT as specified in TS 38.331 [5]:
3>	if cg-SDT-TimeAlignmentTimer is running, consider cg-SDT-TimeAlignmentTimer as expired and perform the corresponding actions in clause 5.2;
3>	indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled.
2>	else:
3>	indicate to the upper layers that the conditions for initiating SDT procedure are not fulfilled.
1>	else:
2>	indicate to the upper layers that the conditions for initiating SDT procedure are not fulfilled.
If Random Access procedure is selected above for SDT procedure initiated for MO-SDT or MT-SDT and after the Random Access procedure is successfully completed (see clause 5.1.6), the UE monitors PDCCH addressed to C-RNTI received in random access response until the SDT procedure is terminated. If CG-SDT is selected above and after the initial transmission for CG-SDT is performed, the UE monitors PDCCH addressed to C-RNTI as stored in UE Inactive AS context as specified in TS 38.331 [5] and CS-RNTI until the SDT procedure is terminated.
NOTE 2:	When the UE determines if there is an SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.


Based on above SDT procedure, it can be seen that the data volume size and channel quality are considered in MO-SDT initiation, and only channel quality are considered in for MT-SDT initiation.  If the value is not better than the configured threshold, the SDT initiation will be failed.  So, in order to improve the probability of successful SDT initiation, the parameters on data volume size and channel quality could be logged in RA report. For example, the configured data volume size threshold and the data volume of the pending UL data or their gap could be logged in RA report, the configured RSRP threshold and the RSRP of the downlink pathloss reference or their gap could be logged in RA report, which is used by network to optimize the RA resource for SDT for adjust the thresholds.
Furthermore, in R18 history, RA report has included both successful and failed SDT procedure, so it is suggested that the parameters could be logged for both successful and failed SDT procedure.
Proposal 3: The parameters on both successful and failed RA-based SDT procedure could be logged in RA report.
Proposal 4:  The following parameters on data volume size and channel quality could be logged in RA report:
· The configured data volume size threshold and the data volume of the pending UL data or the gap;
· The configured RSRP threshold and the RSRP of the downlink path loss reference or the gap.
According above SDT initiation procedure, it can be seen that the parameters including DL RSRP and pending UL data volume size are also used by CG-SDT procedure, in which the UE specific UL grant is configured for initial CG-SDT data transmission. So, it is better to make network realize the thresholds for RA based SDT is common to CG-SDT or not(i.e, CG-SDT is not configured) for a history RA procedure, then the network will consider the impact to CG-SDT or not when adjusting the thresholds. For example, if the indication of CG-SDT not configured is included in RA report for a history RA procedure, but now the CG-SDT is configure by network, then the network will adjust the parameters more carefully to consider the impact to CG resource.
Proposal 5: Whether to perform the CG-SDT selection prior to RA-SDT needs to be considered in RA report.
MHI for SCG Deactivation/Activation
The Mobility History Information (MHI) for PCell has been supported in Rel-16. In Rel-17, the enhancement for Dual Connectivity is introduced, where the mobility history information of most recently visited PScell and time spent in the PSCell across all the primary cells is included in the VisitedCellInfoList, the list includes PSCells visited by UE in RRC idle/inactive/connect states for NR or E-UTRA.
However, the current MHI of SCG has no information about SCG activation and deactivation, since only PSCell id and time spent in the PSCell are recorded by the UE. It is not clear for UE how to record the MHI when the PSCell is deactivated. It is better to include the SCG activation/deactivation information in MHI. For example, as shown in figure 1, the record of SCG activation and deactivation could help network know the actual utilization of Dual Connectivity and the coverage issue of SCG. 


Figure1 UE moving path in DC scenario
Observation 1: The absence of SCG deactivation/activation information makes it unclear for UE on how to record the MHI of PSCell when the SCG is deactivated.
Generally, we think below scenarios in MR-DC R17 should be considered in MHI for SCG activation and deactivation:
PSCell addition with SCG is deactivated
If both SCG MHI and SCG deactivation/activation are supported for UE, considering the case that the UE being connected to a PCell in standalone, and receives a PSCell addition command to add a SCG with scg-state is configured (i.e. SCG is deactivated), the UE will perform DL sync to the target PSCell, but do not perform random access to the target PSCell. In this case, how the UE to log the mobility history information for SCG should be considered. E.g., as shown in the Figure 1 below.



Figure 2 PSCell addition with SCG is deactivated
In Figure 2 above, the UE accesses to a PCell or releases SCG at T1, receiving the PSCell addition command with scg-state is configured (i.e. SCG is deactivated) at T2, receiving SCG activation command at T3, and receiving PSCell change command with scg-state is not configured (i.e. SCG is activated) or SCG release command at T4. Some options can be considered to log mobility history information for SCG for this procedure. 
· Option 1: 2 entries: (T3-T1), (PSCell 1 or PSCell 2, T4-T3)
· Option 2: 3 entries: (T2-T1), (PSCell 1, T3-T2), (PSCell 1or PSCell 2, T4-T3)
For option 1, when UE receives PSCell addition command with scg-state is configured at T2, the UE believes there is still no PSCell as no random access to PSCell 1 to be performed at T2, then UE receives SCG activation command at T3, there are two cases, one is the activated target PSCell is PSCell 1 (i.e. previous deactivated PSCell), another is the activated target PSCell is PSCell 2 (i.e. a new PSCell), the UE will log time spent (T3-T1) in a new entry. At T4, the UE receives PSCell change command with scg-state is not configured or SCG release command, the UE will log PSCell 1or PSCell 2 and time spent (T4-T3) in a new entry.
For option 2, when UE receives PSCell addition command with scg-state is configured at T2, the UE believes that the UE is connected to PSCell 1 as UE will perform DL sync to PSCell 1 at T2, the UE logs time spent (T2-T1) in a new entry. At T3, UE receives SCG activation command, similar as option 1, the activated PSCell can be PSCell 1 or PSCell 2, the UE logs PSCell 1 and time spent (T3-T2) in a new entry. At T4, the UE receives PSCell change command with scg-state is not configured or SCG release command, the UE will log PSCell 1or PSCell 2 and time spent (T4-T3) in a new entry.
So, in our view option 2 is more suitable which gives details information on SCG activation/deactivation status and its configured PSCell.
PSCell change with SCG is deactivated
Similar as PSCell addition with SCG is deactivated, if UE receives PSCell change command with SCG is deactivated, the UE also performs DL sync to the target PSCell and not perform random access to the target PSCell. The UE has no idea how to log the mobility history information for SCG. E.g., as shown in the Figure 2 below.


Figure 3 PSCell change with SCG is deactivated
In Figure 3 above, UE has activated PSCell 1 at T1, UE receives PSCell change command with scg-state is configured (i.e. SCG is deactivated) at T2, receiving SCG activation command at T3, and receiving PSCell change command with scg-state is not configured (i.e. SCG is activated) or SCG release command at T4, some options can be considered to log mobility history information for SCG for the procedure, which is similar as PSCell addition with SCG is deactivated case.
· Option 1: 2 entries: (PSCell 1, T3-T1), (PSCell 2 or PSCell 3, T4-T3)
· Option 2: 3 entries: (PSCell 1, T2-T1), (PSCell 2, T3-T2), (PSCell 2 or PSCell 3, T4-T3)
If UE has deactivated PSCell at T1, then, for option 1, the UE will log previous latest activated PSCell and the time spent from accessing the previous latest activated PSCell to T3 if previous latest activated PSCell is existing or the UE will log the time spent from accessing the PCell/releasing SCG to T3. For option 2, it is same as UE has activated PSCell 1 at T1 case. 
So, in our view option 2 is more suitable which gives details information on SCG activation/deactivation status and its configured PSCell.
SCG is deactivated while being connected to a PSCell
If UE has activated PSCell and receives the SCG deactivation command, the UE will deactivate the SCG. Then, the UE receives the SCG activation command to activate SCG if needed, there are two cases, one is the UE performs random access to activate SCG, another is the UE perform rach-less to activate SCG. In the two cases, how the UE logs the mobility history information for SCG needs to be discussed. E.g., as shown in the Figure 3 below.


Figure 4 SCG is deactivated while being connected to a PSCell
In Figure 4 above, the UE has activated PSCell 1 at T1, receiving SCG deactivation command at T2, receiving SCG activation command at T3, and receiving PSCell change command with scg-state is not configured (i.e. SCG is activated) at T4. Some options can be considered to log mobility history information for SCG for the procedure. 
· Option 1: 1 entry: (PSCell 1, T4-T1)
· Option 2: 2 entries: (PSCell 1, T3-T1), (PSCell 2, T4-T3)
· Option 3: 3 entries: (PSCell 1, T2-T1), (T3-T2), (PSCell 1 or PSCell 2, T4-T3)
For option 1, the UE receives SCG deactivation command at T2, receiving SCG activation command at T3 and UE performs rach-less SCG activation, i.e. the UE still is connected to PSCell 1 until UE receives PSCell change command with scg-state is not configured at T4, the UE accesses to PSCell 3. UE considers it is connected to PSCell 1 from T1 to T4, therefore, UE logs PSCell 1 and time spent (T4-T1) in a new entry. 
Based on option 1, if UE receives SCG activation command at T3 and UE performs random access to PSCell 2, the UE considers it is connected to PSCell 1 from T1 to T3 and is connected to PSCell 2 from T4 to T3. Then, the UE logs PSCell 1 and (T3-T1) in a new entry, logs PSCell 2 and (T4-T3) in another new entry (i.e. option 2).
If UE considers it is not connected to PSCell 1 at T2 (i.e. receiving SCG deactivation command), then, the interval of SCG deactivation should be logged separately. In this case, three entries should be logged in UE, i.e. (PSCell 1, T2-T1), (T3-T2), (PSCell 1 or PSCell 2, T4-T3). 
So, in our view option 3 is more suitable which gives details information on SCG activation/deactivation status and its configured PSCell.
Based on the above analysis, these three scenarios need to be considered on the enhancement of the MHI for SCG deactivation/activation. 
Proposal 6: The following scenarios are considered on the enhancement MHI for SCG deactivation/activation:
· PSCell addition with SCG is deactivated;
· PSCell change with SCG is deactivated;
· SCG is deactivated while being connected to a PSCell.
Proposal 7: RAN2 to discuss how to record the MHI of PSCell when the SCG is deactivated/activated.
MRO for MR-DC SCG failure
MR-DC SCG failure without CPAC
In R17, based on the request by RAN3 LS [2], RAN2 only agree to support the MRO for MR-DC SCG failure in NR-DC scenario, and the enhanced parameters are all added in the SCGFailureInformation message in TS38.331. And it is agreed to include the MRO for MR-DC SCG failure scenario in R18 as R17 leftover.
In R18, the NE-DC / EN-DC scenarios for SCG failure information report are all deprioritized, and the entire topic was not discussed further. And it is agreed to include the MRO for MR-DC SCG failure scenario in R19 as R18 leftover.
During the early discussion in R17, it is concerned that whether the SCGFailureInformation message is appropriate to transmit the parameters for SCG MRO purpose. The usage of SCG failure report related messages is to request the network to resume the data transmission by a second link as soon as possible. Some companies thought that SON related UE stored measurements are not needed immediately after a failure and thus the mandatory messages’ (SCGFailureInformation, SCGFailureInformationNR, SCGFailureInformationEUTRA) size should not be increased for the SON purposes [3]. At the end of R17 discussion, it is compromise to use the SCGFailureInformation message for NR-DC scenario, the enhanced parameters in SCGFailureInformation message in TS38.331 include:
Table 1 NR-DC SCG failure report content
	Parameter
	IE/value & condition

	failedPSCellId and previousPSCellId
	Frequency and PCI

	timeSCGFailure
	0-1023

	perRAInfoList
	Only can be included if failureType is set to synchReconfigFailureSCG, or is set to randomAccessProblem while T304 is running

	failureType 
	Reuse current R16/17 parameter


Therefore, it is necessary to consider whether the SCG failure report related messages can still be used for transmitting the parameters for MRO purpose for other MR-DC scenario(s), or other messages should be used.
The rest scenarios of MR-DC include NG-EN-DC, EN-DC, NE-DC. Since the parameters used for SCG failure optimization should be reported to the MN, the NG-EN-DC, EN-DC scenarios may have impact on TS36.331, and the NE-DC scenario may have impact on TS38.331, if SCG failure report related messages are used. 
Observation 2: If SCG failure information related messages are used, the NG-EN-DC, EN-DC scenarios may have impact on TS36.331, and the NE-DC scenario may have impact on TS38.331.
To e.g. reduce the impact on LTE specification, or to only enhance the NG-RAN node for MRO, it is necessary to consider which MR-DC scenario(s) should be included in the R19 SCG failure MRO scope.
Proposal 8: RAN2 to first determine which scenarios, including NG-EN-DC, EN-DC, and NE-DC, are needed to be enhanced. 
For the identified scenarios, the parameters reported in NR-DC scenario can be the baseline for other MR-DC scenario(s). 
Proposal 9: The parameters reported in NR-DC scenario can be the baseline for SCG failure report in other MR-DC scenario(s).
MR-DC SCG failure with CPAC
For CPAC failure relevant MRO, RAN2 prioritize the discussion on NR-DC scenario in R18, and the SCGFailureInformation message is reused to carry the related information.
There is no ASN.1 impact, and the main issue is to capture the UE reported information involving the execution condition fulfilled for the CHO candidate cell.
Observation 3: For MRO for NR-DC SCG failure with CPAC, UE should additional report the information involving the execution condition fulfilled for the CHO candidate cell without ASN.1 impact.
For MR-DC SCG failure with CPAC cases, since the NG-EN-DC, EN-DC scenarios may have impact on TS36.331, and the NE-DC scenario may have impact on TS38.331, we could first discuss the non-CPAC scenarios, and then to decide whether the non-CPAC solution could be reused.
Proposal 10: RAN2 to first discuss the non-CPAC scenarios, and then to decide whether the non-CPAC solution could be reused for CPAC scenario.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, the observation and proposals are summarized as follows:
RACH optimization for SDT 
Proposal 1: Besides the MO-SDT, the scenario of MT-SDT based RA procedure is considered in RACH optimization for SDT.
Proposal 2: The scenario of MO-SDT and MT-SDT co-triggered RA procedure is considered in RACH optimization for SDT.
Proposal 3: The parameters on both successful and failed RA-based SDT procedure could be logged in RA report.
Proposal 4:  The following parameters on data volume size and channel quality could be logged in RA report:
· The configured data volume size threshold and the data volume of the pending UL data or the gap;
· [bookmark: _GoBack]The configured RSRP threshold and the RSRP of the downlink path loss reference or the gap.
Proposal 5: Whether to perform the CG-SDT selection prior to RA-SDT needs to be considered in RA report.
MHI for SCG Deactivation/Activation
Observation 1: The absence of SCG deactivation/activation information makes it unclear for UE on how to record the MHI of PSCell when the SCG is deactivated.
Proposal 6: The following scenarios are considered on the enhancement MHI for SCG deactivation/activation:
· PSCell addition with SCG is deactivated;
· PSCell change with SCG is deactivated;
· SCG is deactivated while being connected to a PSCell.
Proposal 7: RAN2 to discuss how to record the MHI of PSCell when the SCG is deactivated/activated.

MRO for MR-DC SCG failure
Observation 2: If SCG failure information related messages are used, the NG-EN-DC, EN-DC scenarios may have impact on TS36.331, and the NE-DC scenario may have impact on TS38.331.
Proposal 8: RAN2 to first determine which scenarios, including NG-EN-DC, EN-DC, and NE-DC, are needed to be enhanced.
Proposal 9: The parameters reported in NR-DC scenario can be the baseline for SCG failure report in other MR-DC scenario(s).
Observation 3: For MRO for NR-DC SCG failure with CPAC, UE should additional report the information involving the execution condition fulfilled for the CHO candidate cell without ASN.1 impact.
Proposal 10: RAN2 to first discuss the non-CPAC scenarios, and then to decide whether the non-CPAC solution could be reused for CPAC scenario.
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