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1	Introduction
In this paper, we discuss potential MRO enhancements for R18 mobility mechanisms for the following objective in Rel-19 SON/MDT WI:
- 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
2	Discussion
2.2	RACH optimization for SDT
[bookmark: _Toc135998685][bookmark: _Toc160525630][bookmark: _Toc163051984]RAN3#123bis made the following agreements:
Work on scenario of RACH optimization for SDT first.
RA report for RACH partitioning including SDT has been standardized in Rel-18, which is one means to detect the SDT related RACH resource issues. Besides, the UE indicates whether the SDT operation fails via the sdt-Failed-r18 IE in the RA report The Rel-19 WID allows the further development of RACH optimization for SDT. We identified that many companies are interested in optimizing the RSRP threshold and data volume threshold for triggering the RA-based SDT. We understand that the feature of SDT is to enable the UE to perform the data transmission without entering RRC connected. The optimization of SDT is beneficial for the UE to use SDT as much as possible and avoid the SDT operation failure as well. In order to avoid the SDT operation failure, it requires the good radio quality and small data volume when initiating the RA-based SDT, which is exactly the usage of the condition parameters for initiating the SDT. However, setting the condition parameters too strict would direct the UE to come to RRC connected instead of initiating SDT, while setting those too relaxed would cause the SDT transmission failure. From our point of view, at least the following information are helping the network to analyze the issues causing SDT failure and optimize the related condition parameters to maximize the performance of SDT:
1. Data volume at the time of initiating the SDT or normal RA
2. DL RSRP at the time of initiating the SDT or normal RA
3. Configured RSRP and data volume via SIB1
1. [bookmark: _Toc165718950][bookmark: _Toc165719015][bookmark: _Toc165719023][bookmark: _Toc165719039][bookmark: _Toc165719111][bookmark: _Toc165881989][bookmark: _Toc165881994][bookmark: _Toc165881999][bookmark: _Toc165975863][bookmark: _Toc166047545][bookmark: _Toc165718951][bookmark: _Toc165719016][bookmark: _Toc165719024][bookmark: _Toc165718952][bookmark: _Toc165719017][bookmark: _Toc165719025][bookmark: _Toc165718953][bookmark: _Toc165719018][bookmark: _Toc165719026]RAN3 discuss the following information are helping the network to analyze the issues causing SDT failure and optimize the related condition parameters to maximize the performance of SDT: (1) Data volume at the time of initiating the SDT or normal RA (currently not supported for 4-step RA), (2) DL RSRP at the time of initiating the SDT or normal RA, and (3) Configured RSRP and data volume via SIB1

Per current specification, the existing dlPathlossRSRP-r17 IE, indicating the measured RSRP at the time of RA type selection of RA procedure, could be reused for SDT. Also, the msgA-PUSCH-PayloadSize-r17, indicating the size of UE buffer at the time of initiating 2-step RA, could be reused for 2-step RA SDT. For 4-step RA SDT, a similar IE should be included for 4-step RA SDT. For the third one, we believe that the gNB shall remember it by itself. In RAN2#116 meeting for Rel-17 SON discussion, the msgA-PUSCH-PayloadSize-r17 and other MsgA PUSCH resource related parameters are introduced into 2-step RA report to assist the network to optimize the frequency and time domain allocation and MCS for MSGA PUSCH payload transmission. In 4-step procedure, the buffer size is only used as one condition to select the preamble group based on whether the buffer size is above the threshold ra-Msg3SizeGroupA. However, the RAN2#116 meeting also confirmed not to introduce the preamble group optimization for RA report in Rel-17. Therefore, there was previously no need to introduce the buffer size for 4-step RA to the RA report.
1. [bookmark: _Toc165718954][bookmark: _Toc165719019][bookmark: _Toc165719027][bookmark: _Toc165719040][bookmark: _Toc165719112][bookmark: _Toc165881990][bookmark: _Toc165881995][bookmark: _Toc165882000][bookmark: _Toc165975864][bookmark: _Toc166047546]RAN3 should discuss the need to add 4-step SDT buffer size.
2.2	MHI enhancement for SCG deactivation/activation
SCG deactivation/activation has been standardized in Rel-17. The purpose of an activation/deactivation mechanism of SCG is to enable reasonable UE battery consumption while enable fast usage of SCG when (NG)EN-DC or NR-DC. SCG activation can be requested by the MN, by the SN and by the UE. SCG deactivation can be requested by the MN and by the SN. 
The current MHI solution has no information about SCG activation and deactivation, since only PSCell id and time spent in the PSCell are recorded by the UE and network. From our point of view, the information of SCG activation and/or deactivation could help the network understand the actual utilization of SCG leg and further optimize the SCG configuration upon determining the radio configuration to be allocated for a UE. For instance, if the SCG stays in the deactivated state very often when connected to a given PSCell, it means that the Dual Connectivity is not so necessary for the UE, and the network may decide not to allocate or reserve the SCG leg for the UE. The absence of SCG or the timely release of SCG resource reduces the UE’s battery consumption and improve the efficiency of radio resource. On the other hand, if the SCG stays in the activated state all the time, it means that the Dual Connectivity is highly demanded, and the MN decides to configure the UE in DC. Note that the UHI is used for the optimization of mobility parameters and detection of ping-pong case, the objective of UHI enhancement for SCG deactivation is to enable the optimization of efficient allocation and release of SCG resource when the target MN/SN receives the history SCG deactivation information.
1. [bookmark: _Toc163054058][bookmark: _Toc163465154][bookmark: _Toc163465117][bookmark: _Toc163465319][bookmark: _Toc163477997][bookmark: _Toc163481836][bookmark: _Toc165718955][bookmark: _Toc165719020][bookmark: _Toc165719028][bookmark: _Toc165719041][bookmark: _Toc165719113][bookmark: _Toc165881991][bookmark: _Toc165881996][bookmark: _Toc165882001][bookmark: _Toc165975865][bookmark: _Toc166047547]The objective of UHI enhancement for SCG deactivation is to enable the optimization of efficient allocation and release of SCG resource when the target MN/SN receives the history SCG deactivation information.
Either the MN or the SN is aware of when the SCG status as SCG deactivated or activated starts or ends. So is the UE. The MN can configure the SCG as activated or deactivated upon e.g., PSCell addition, PSCell change, RRC Resume or handover. The UHI from UE reporting is capable of logging the SCG UHI regardless of the RRC state in an accurate fashion since it may contain information from an active session that occurred before the UE moved into the idle state. However, the UHI from UE reporting is subject to UE storage and could be dropped or overwritten when it is not reported to network timely. 
Further, the MHI is only reported to the network once the UE transits to connected state. It is not provided at every active mode mobility event. For mobility, the network provides the UHI from source to target.
We suggest the UHI from the network is enhanced the same way as UHI from UE reporting for SCG deactivation once RAN3 receives the RAN2 feedback.
Our view is that the information would be beneficial to add over the network interface independent on whether RAN2 consider it is motivated to report this from the UE. But in order to complicate the discussion we would propose the following approach:
1) wait for RAN2 to agree on MHI reported form UE
2) If this is agreed: also include this in the UHI provided by the network, and otherwise
3) If this is not agreed in RAN2, anyway consider adding this in the UHI provided by the network
1. [bookmark: _Toc165718956][bookmark: _Toc165719021][bookmark: _Toc165719029][bookmark: _Toc165719042][bookmark: _Toc165719114][bookmark: _Toc165881992][bookmark: _Toc165881997][bookmark: _Toc165882002][bookmark: _Toc165975866][bookmark: _Toc166047548]RAN3 agree to consider enhancing UHI from the network once RAN3 receives the RAN2 feedback.

2.3	MRO for MR-DC SCG failure
RAN3#123bis made the following agreements:
Keep the following R18 agreement in R19:
Support MRO for SCG failure in EN-DC, NGEN-DC and NE-DC scenarios.
LS to RAN2 on the feasibility to support MRO for SCG failure in R19 in R3-242195  Agreed
The last RAN2 meeting has not treated this objective. So, we postpone the RAN3 discussion until there is sufficient input from RAN2.
1. [bookmark: _Toc165718957][bookmark: _Toc165719022][bookmark: _Toc165719030][bookmark: _Toc165719043][bookmark: _Toc165719115][bookmark: _Toc165881993][bookmark: _Toc165881998][bookmark: _Toc165882003][bookmark: _Toc165975867][bookmark: _Toc166047549]postpone the RAN3 discussion on MRO for MR-DC SCG failure until there is sufficient input from RAN2.
3	Conclusion
This document proposes:
Proposal 1:	RAN3 discuss the following information are helping the network to analyze the issues causing SDT failure and optimize the related condition parameters to maximize the performance of SDT: (1) Data volume at the time of initiating the SDT or normal RA (currently not supported for 4-step RA), (2) DL RSRP at the time of initiating the SDT or normal RA, and (3) Configured RSRP and data volume via SIB1
Proposal 2:	RAN3 should discuss the need to add 4-step SDT buffer size.
Proposal 3:	The objective of UHI enhancement for SCG deactivation is to enable the optimization of efficient allocation and release of SCG resource when the target MN/SN receives the history SCG deactivation information.
Proposal 4:	RAN3 agree to consider enhancing UHI from the network once RAN3 receives the RAN2 feedback.
Proposal 5:	postpone the RAN3 discussion on MRO for MR-DC SCG failure until there is sufficient input from RAN2.

