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Introduction
In this contribution we address the additional information required for mobility robustness optimization in DC scenarios.  
[bookmark: _Ref178064866]Discussion
Regarding the SN change failure analysis, during the meeting RAN3#109 companies agreed to the following.
Agreements: 
1- In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).
2- In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).
3- In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration.
4- The definitions of SCG MRO failure events formulated in the TR 37.816 will be used, but it is FFS:
a. If they shall apply to inter-SN change only or also to intra-SN PSCell change;
b. If MN’s action is needed to declare SCG MRO failure event;
5- To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE.

Content of the SCGfailureInformation 
SCGFailureInformation is a mandatory report from the UE logged and sent to the MN right upon SCG failure in DC scenarios. The current content of the SCG failure information includes the following information elements:
· Failure type
· Measurement results based on the MN RRC language (Optional)
· Measurement results based on the SN RRC language (Optional)
· Location information (Optional)
As shown the measurement results are provided in both MN and SN RRC languages (for example LTE and NR RRC languages in EN-DC scenario) hence both MN and SN would be capable to read and analyze it. 
1. [bookmark: _Toc58341428][bookmark: _Toc58422426][bookmark: _Toc58425240]SCGFailureInformation is a mandatory report to be sent from the UE right upon SCG failure.
New information as part of SCG failure information
The aforementioned agreements are the basis to enable mobility failure analysis in a dual connectivity scenario. However, some additional information needs to be logged and sent from the UE to the network upon detection of an SCG failure. Such additional information are discussed below.
Random access information
RACH configuration set by the target PSCell may be one of the reasons of SCG failure. For example, the RACH configuration provided as part of SCG Change procedure or for a beam failure recovery purpose could be the cause of an SCG failure. Providing information related to the RACH procedure, in particular when SCG Failure happens due to the random-access failure, can assist the network nodes to reconfigure the RACH resource configurations properly to avoid such failures (e.g., allocate different set of beams or change the beam suitability threshold). 
1. [bookmark: _Toc58425241]Reporting the RA information when an SCG failure happens due to random access issue can be used by network to optimize the RACH configuration, avoiding such SCG failures.

Failed cell identity
The identity of the failed cell can be used by the MN to forward the failure information to the correct SN owning the PSCell. In fact, when a failure occurs, the network does not know whether it happened in the source PSCell or the target PSCell, as UE does not necessarily acknowledge the reception of the RRC reconfiguration signal from the network, hence network does not know if the UE received the reconfiguration with sync command or not and neither where the reconfiguration with synch was received from. Note that if the SCG change command is sent over SRB1, UE may not acknowledge the reception of the RRC message, and if the SCG change command is sent over SRB3, not only the UE may not acknowledge the reception of the RRC message but also SN may not inform the MN about such change of the PSCell (in Intra-SN PSCell change procedure). Hence the failed PCell information may not be known to the network if it is not provided as part of failure information.  
1. [bookmark: _Toc58425242]Failed cell identity may not be necessarily known to the network upon SCG Failure as UE does not acknowledge reception of the RRC Reconfiguration signal when performing SCG change procedure.
Previous cell identity and time since failure
Previous cell ID and time since failure is required to be reported upon SCG failure. Time since failure information can be measured as the time from when the UE receives an SCG change command to the time that SCG failure happens. This information can be helpful to detect the Too Early SCG change and SCG change to a wrong cell cases when a failure happens right after a successful SCG change procedure. 
1. [bookmark: _Toc58425243]Previous cell identity and time since failure are useful to distinguish different failure cases, e.g., Too Early SCG change and SCG change to wrong cell from Too Late SCG change.

1. [bookmark: _Toc58422431][bookmark: _Toc58425248][bookmark: _Ref60922507]RAN3 to consider including the random-access related information as well as cell identity of the failed and previous serving cell as part of UE provided information upon SCG failure and to notify RAN2 about the usefulness of such information.

It could be argued that some of the information proposed above, e.g. the Failure Cell ID and Previous Cell ID,  may be stored in the UE context and for that MN and SN may know them. However, one should not assume that a UE context includes all possible information concerning procedures occurring during a UE connection, i.e. this information may well not be stored in the UE context to limit UE context size. For this reason it is beneficial for the UE to report this information.
 

Reporting failure information to the network
Currently and as part of RRC specification, SCGFailureInformation is reported to the network right upon the SCG link failure. And according to the multi connectivity stage-2 TS 37.340 (as shown in the following), the SCGFailureInformation report is designed for fast reactions by network, and in particular by MN, to decide about DC setup configuration (i.e., to keep, change or release the SN/SCG). This immediate reaction is enabled by analysing the measurement report provided as part of SCGFailureInformation. Note that the measurement report is also provided with the RRC language of both MN and SN. Hence SN is also capable to take immediate actions if need be.
The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN. The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.





1. [bookmark: _Toc52789341][bookmark: _Toc52789435][bookmark: _Toc58341429][bookmark: _Toc58422427][bookmark: _Toc58425244]SCGFailureInformation is designed for fast reactions by MN to keep or change the DC setup, and not designed for mobility robustness optimization.
However, adding information such as random access information (e.g., PerRAInfoList-r16) to the SCGFailureInformation increases the size of this report substantially, and may lead to a more failure prone report, while the SCGFailureInformation report is an urgent and mandatory report to be sent to the network upon failure. Failing in transmission of SCGFailureInformation may be quite relevant in URLLC scenarios, in which the UE’s connectivity may be upgraded to DC to improve the packet delivery reliability via PDCP duplication feature. Needless to say that, in URLLC scenario, the motivation to setup a DC connection is a high packet error rate experienced by MN. In such scenario, sending a large message may increase the risk of failure on MN leg, due to reaching max RLC retransmission. One natural consequence of MN link failure in transmitting SCGFailureInformation right after an SCG failure is to lose the content of the SCGFailureInformation upon transition to the RRC_IDLE mode. 
1. [bookmark: _Toc58341430][bookmark: _Toc58422428][bookmark: _Toc58425245]Adding information for mobility robustness optimization in SCGFailureInformation increases report size substantially and hence leads to a failure prone report. 
1. [bookmark: _Toc58341431][bookmark: _Toc58422429][bookmark: _Toc58425246]If UE fails in transmitting SCG failure information right upon SCG failure (e.g., due to MN radio link failure) the content of the SCGFailureInformation would be lost. This is a likely scenario for URLLC when DC scenario is set up in a bad radio condition of MN to enhance the reliability. 
On the basis of the analysis above it seems appropriate not to increase the size of the SCGFailureInformation report and instead to allow reporting of the new information (e.g. RA Report) in a separate report that can be signalled by the UE at a later stage, in a way similar to reporting of the RLF Report, which can be reported to up to 48 hours after the failure. 
1. [bookmark: _Toc58422430][bookmark: _Toc58425247]In MRO use case, and in a single connectivity situation, RLF report can be collected after up to 48 hours when suitable for the network and UE, using a solicitation mechanism. 

Therefore, following a design similar to that of the RLF report, the data required for MRO purpose can be collected by the UE in a selarate (new) report and they can be retrieved by using a solicitation mechanism when network finds a suitable time and stable link to collect such measurements. Hence, we propose enabling late delivery of failure information concerning the SCG failure, possibly as part of a separate message or information element. The solution can be designed in such a way that the UE reports the essential information as part of SCGFailureInformation (for urgent DC analysis), and log the additional information (such as RA info and global cell identities) for MRO analysis upon request from network in a new report.  
1. [bookmark: _Toc58341432][bookmark: _Toc58422432][bookmark: _Toc58425249][bookmark: _Ref60922562]RAN3 to ask RAN2 to consider delivery of extra SCG failure information for MRO analysis based on a solicitation mechanism.
Conclusion
In section 2 we made the following observations:
Observation 1	SCGFailureInformation is a mandatory report to be sent from the UE right upon SCG failure.
Observation 2	Reporting the RA information when an SCG failure happens due to random access issue can be used by network to optimize the RACH configuration, avoiding such SCG failures.
Observation 3	Failed cell identity may not be necessarily known to the network upon SCG Failure as EU does not acknowledge reception of the RRC Reconfiguration signal when performing SCG change procedure.
Observation 4	Previous cell identity and time since failure are useful to distinguish different failure cases, e.g., Too Early SCG change and SCG change to wrong cell from Too Late SCG change.
Observation 5	SCGFailureInformation is designed for fast reactions by MN to keep or change the DC setup, and not designed for mobility robustness optimization.
Observation 6	Adding information for mobility robustness optimization in SCGFailureInformation increases report size substantially and hence leads to a failure prone report.
Observation 7	If UE fails in transmitting SCG failure information right upon SCG failure (e.g., due to MN radio link failure) the content of the SCGFailureInformation would be lost. This is a likely scenario for URLLC when DC scenario is set up in a bad radio condition of MN to enhance the reliability.
Observation 8	In MRO use case, and in a single connectivity situation, RLF report can be collected after up to 48 hours when suitable for the network and UE, using a solicitation mechanism.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN3 to consider including the random-access related information as well as cell identity of the failed and previous serving cell as part of UE provided information upon SCG failure and to notify RAN2 about the usefulness of such information.
Proposal 2	RAN3 to ask RAN2 to consider delivery of extra SCG failure information for MRO analysis based on a solicitation mechanism..

[bookmark: _In-sequence_SDU_delivery]
