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1 Introduction
One of the key issues for SON/MDT in Rel-19 is to continue the leftovers from Rel-18 (as in WID: RP-234038)
	- 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 provide our views to above 3 topics, respectively.
2 RACH optimization for SDT
In Rel-18, a single flag indicating whether the SDT failed or not was introduced in RA report for RACH optimization. However, there are still some leftovers for SDT RACH optimization expected to be further discussed in Rel-19, such as data volume information and failure cause reporting. In addition, CG-SDT and MT-SDT, two essential enhancement for SDT, can be taken into consideration for RACH optimization.
2.1 Data volume threshold and SDT RSRP threshold
In SDT, a data volume threshold (e.g., sdt-DataVolumeThreshold) and a RSRP threshold (e.g. sdt-RSRP-Threshold) can be configured to UE, for UE to determine whether to perform SDT procedure initiated for MO-SDT. UE could initiate MO-SDT procedure only if UL data awaiting transmission is less than or equal to the data volume threshold, the DL RSRP is above the configured SDT RSRP threshold, and a valid SDT resource is available. Otherwise, legacy random access procedure is initiated.

The configured thresholds for SDT triggers may impact user experiences and network performance on such as the allocation of SDT resources (including RACH resources and CG resources configured for SDT) and common RACH resources, if not properly configured. For example,
· if the thresholds are set too rigorous, there may be only a little UEs can initiate SDT procedure and make use of the SDT resources, which will lead to the waste of resources reserved for SDT, aggravate contention of legacy RA resources and bad user experiences (e.g. who expects to perform SDT but not satisfy the thresholds). 
· On the other hand, if the thresholds are set too loose, there may be too many UEs initiate SDT procedure and thus the SDT resources may be congested. The resource contention may down-grade SDT performance and/or RA performance. 
Therefore, when UE fails to initiate SDT procedure and a legacy RA is initiated instead, it is beneficial to report SDT related information in RA report to help NW to fine-tune the thresholds for SDT procedure initiation and for NW to perform RACH optimization.
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Figure 2.1-1. It is always the art of compromise between resources allocation, SDT or RACH.

Observation 1 The configured thresholds (e.g. sdt-DataVolumeThreshold, sdt-RSRP-Threshold) for SDT triggers may have impact on the usage of SDT resources and RACH resources for legacy RA, i.e. affect SDT performance, RA performance and eventually user experiences.

Proposal 1 When UE fails to initiate SDT procedure and a legacy RA is initiated instead, it is beneficial to report SDT related information in RA report to help NW to fine-tune the thresholds for SDT and for NW to perform RACH optimization.
2.2 CG-SDT information
If the conditions for data volume and DL RSRP are satisfied for MO-SDT (the amount of SDT data awaiting transmission is less than or equal to a configured data volume threshold and the DL RSRP is above a configured RSRP threshold), UE could initiate SDT procedure and first check if there is valid CG resources available for SDT. If yes, SDT procedure is initiated using CG resources, otherwise SDT procedure is initiated using RACH resources. That is, RA is initiated for SDT transmission if the conditions for CG-SDT are not satisfied. 
Therefore it is essential that CG-SDT related information is included in RA report to let gNB know why CG-SDT is not satisfied. So that gNB could tune/configure the thresholds/limitation for SDT using CG resources properly and adjust/coordinate the CG resources and RACH resources for SDT comprehensively.
Proposal 2 RAN2 to consider including CG-SDT related information in RA report. Details FFS.
2.3 SDT failure cause
Once initiated, the SDT procedure may be unsuccessfully completed upon 
· cell re-selection, 
· expiry of the SDT failure detection timer(T319a), 
· a MAC entity reaching a configured maximum PRACH preamble transmission threshold, 
· an RLC entity reaching a configured maximum retransmission threshold, or 
· integrity check failure while SDT procedure is ongoing, or expiry of SDT-specific timing alignment timer or configuredGrantTimer while SDT procedure is ongoing over CG and the UE has not received a response from the network after the initial PUSCH transmission. 
Upon unsuccessful completion of the SDT procedure, the UE transitions to RRC_IDLE.

Different failure causes may require different optimization strategies. For example, in case the failed SDT is due to the expiry of T319a, it could indicate that the configuration of T319a may need to be optimized. Therefore it is proposed to include the failure cause (e.g., expiry of T319a) when SDT fails.
Observation 2 Including failure cause of SDT failure in the RACH report can help NW to analyze the root cause of failed SDT procedure.

Proposal 3 UE includes the failure cause of SDT (e.g., expiry of T319a) when SDT fails.
2.4 RA purpose for MT-SDT
RACH resources for MO-SDT (RA-SDT) is indicated by feature-combination. If SDT and/or other features are applicable for the random access procedure, UE shall set the triggeredFeatureCombination to indicate all the features triggering this random-access procedure in the RA report entry and may set the usedFeatureCombination to indicate one or more features of FeatureCombination associated to the RACH resources used in the random-access procedure. Furthermore, if the random-access procedure is initiated for SDT and the SDT transmission was failed, UE shall include the sdt-Failed indication in the RA report. That is, 

· if only triggeredFeatureCombination including SDT feature is reported in the RA report (without sdt-Failed indication), gNB could know that the RA is initiated for MO-SDT and the SDT transmission is successful. 

· if both triggeredFeatureCombination including SDT feature and the sdt-Failed indication are reported in the RA report, gNB could know the RA is initiated for MO-SDT and the SDT transmission is failed. 
In R18, MT-SDT is supported. If MT-SDT procedure is initiated over RACH, only the RACH resources not configured for SDT can be used by the UE. That is, common RACH resources are used for MT-SDT over RACH. In one way, sdt-Failed indication could be reused to indicate MT-SDT failure. Specifically,
· if only sdt-Failed indication is reported in the RA report while triggeredFeatureCombination(including SDT feature) and/or usedFeatureCombination are not included, it means the RA initiated for MT-SDT(feature combination indicated RACH resources for SDT is not used) is failed.  
However, if the RA is initiated for MT-SDT (common RACH resource is used/no feature combination with SDT) and the RA is successful, the gNB could not know the purpose of the RA is for MT-SDT transmission based on RA report. To let gNB know a RA is initiated/triggered for MT-SDT transmission, an indication indicating mt-SDT can be included in raPurpose in RA report.
Observation 3 NW could differentiate MO-SDT failure and MT-SDT failure by sdt-Failed indication and whether the triggeredFeatureCombination including SDT feature is included in RA report or not.
Observation 4 NW is not aware of the purpose of a RA is for MT-SDT transmission based on RA report if the RA is initiated successfully for MT-SDT.
Proposal 4 UE includes the MT-SDT indication in raPurpose in RA report if the RA is initiated for MT-SDT.
3 MHI Enhancement for SCG Deactivation/Activation
The motivation behind this topic during Rel-18 discussion is that, to enhance MHI to allow storing SCG (de)activation related information, therefore to allowing network to understand the active time of a SCG.
It might be beneficial for network to be aware of how efficient the configured SCGs are. And based on this information, network is then able to optimize future DC configurations to balance the UE battery usage and data traffic efficiency.

And the solutions are also quite straightforward: to include SCG activate time (the time of SCG activation, or percentage of time that SCG activation) in PSCell MHI, as in previous RAN2 discussion. 
However, there is one part missing in the above: data transmission itself. After receiving the report from UE, network can only evaluate the on/off for the SCG while it is not aware of the traffic characteristics of the served UE, e.g., 
· for one UE with large and constant data transmission requirement, apparently the SCG will be more frequently activated.
· for one UE with large data transmission but only in bursts (periodically or not), the SCG might be deactivated in most of the time, with a decent and smart network scheduling.
Observation 5 It might be beneficial for network to be aware of how efficient the configured SCGs are, e.g., NW is then able to optimize future DC configurations to balance the UE battery usage and data traffic efficiency. However, in the report the data traffic characteristic is missed, which might make the activation/deactivation information less relevant.
However, if the traffic characteristic itself should be included, it does not really fit into the MHI message that is for mobility. We suggest RAN2 to have a comprehensive study on this, if need.
Proposal 5 RAN2 to study whether to include traffic characteristics into MHI together with the SCG activation/deactivation information.
4 MRO for MR-DC SCG failure. 
The discussion to support MR-DC was triggered by RAN3, and there was no RAN2 discussion in Rel-18 since RAN2 agree to only focus on NR-DC. 
It should be easy to take NR-DC solution as baseline and discuss whether enhancements are needed, e.g., to enhance at least SCGFailureInformationEUTRA to include the same amount of information introduced in SCGFailureInformation for SCG MRO. 
However, whether to introduce impact on LTE specs should be pending on RAN3 decision on supported scenario.
Proposal 6 Wait for further inputs from RAN3 on MRO for MR-DC SCG failure.
5 Conclusion
We have the following suggestions to RAN2:
Proposal 1 When UE fails to initiate SDT procedure and a legacy RA is initiated instead, it is beneficial to report SDT related information in RA report to help NW to fine-tune the thresholds for SDT and for NW to perform RACH optimization.
Proposal 2 RAN2 to consider including CG-SDT related information in RA report. Details FFS.
Proposal 3 UE includes the failure cause of SDT (e.g., expiry of T319a) when SDT fails.
Proposal 4 UE includes the MT-SDT indication in raPurpose in RA report if the RA is initiated for MT-SDT.
Proposal 5 RAN2 to study whether to include traffic characteristics into MHI together with the SCG activation/deactivation information.
Proposal 6 Wait for further inputs from RAN3 on MRO for MR-DC SCG failure.
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