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1. Introduction
[bookmark: OLE_LINK18]RAN3 has introduced the delivery of the successful HO report via the ACCESS AND MOBILITY INDICATION message. 
In RAN2, there are some new progresses for the successful handover report.
In this document, we will further discuss the potential delivery of the successful HO report. 
2. Discussion
2.1 Source cell C-RNTI and Mobility Information
In RAN2, it has agreed the case that the RLF is shortly detected in the target PCell after successful handover. In this case, the UE may generate both SHR and RLF report for the same handover procedure. To assist the network to correlate the SHR and RLF report, several solutions were discussed in RAN2#117 pre-meeting email discussion [1] [2].
[bookmark: _Toc94273115][bookmark: _Toc92978165][bookmark: _Toc90578206][bookmark: _Toc93932606][bookmark: _Toc92978166][bookmark: _Toc93932607][bookmark: _Toc94273116][bookmark: _Toc90578207][Company-tdoc] RAN2 to consider one or more of the following solutions to address the issue of SHR and RLF report are generated for the same HO:
1. [bookmark: _Toc92978167][bookmark: _Toc93932608][bookmark: _Toc90578208][bookmark: _Toc94273117]Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
2. [bookmark: _Toc92978168][bookmark: _Toc90578209][bookmark: _Toc93932609][bookmark: _Toc94273118]Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
3. [bookmark: _Toc93932610][bookmark: _Toc92978169][bookmark: _Toc94273119][bookmark: _Toc90578210]C-RNTI to be included in the SHR, RLF-Report
4. [bookmark: _Toc93932611][bookmark: _Toc90578211][bookmark: _Toc94273120][bookmark: _Toc92978170]Timestamps in the SHR and RLF-Report to link them in time
5. [bookmark: _Toc90578212][bookmark: _Toc92978171][bookmark: _Toc93932612][bookmark: _Toc94273121]RLF-Report should be merged with the SHR if the SHR has not been sent yet at the moment of RLF-Report generation, or the SHR should be merged in the RLF-Report.
6. If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted
In RAN2#117-e meeting, it was agreed to include the target C-RNTI in the SHR for the correlation of SHR and RLF-report [3].
Agreements:
6	The C-RNTI of the target cell is included in the SHR .
Observation 1: Target C-RNTI is introduced to correlate the SHR and RLF report generated for the same handover.
According to the latest CR in RAN2 [4], the SHR includes the C-RNTI used in the target cell as the agreement. The report does however not include the C-RNTI in the source cell. 
SuccessHO-Report-r17 ::=            SEQUENCE {
    sourceCellInfo-r17                   SEQUENCE {
        sourcePCellId-r17                    CGI-Info-Logging-r16,
        sourceCellMeas-r17                   MeasResultSuccessHONR-r17                            OPTIONAL,
        rlfInSource-DAPS-r17                    ENUMERATED {true}                                    OPTIONAL
    },
    targetCellInfo-r17                   SEQUENCE {
        targetPCellId-r17                    CGI-Info-Logging-r16,
        targetCellMeas-r17                   MeasResultSuccessHONR-r17                            OPTIONAL
    },
    measResultNeighCells-r17             SEQUENCE {
        measResultListNR-r17                 MeasResultList2NR-r16                                OPTIONAL,
        measResultListEUTRA-r17              MeasResultList2EUTRA-r16                             OPTIONAL
    }                                                                                             OPTIONAL,
    locationInfo-r17                     LocationInfo-r16                                         OPTIONAL,
    timeSinceCHOReconfig-r17             TimeSinceCHOReconfig-r17                                 OPTIONAL,
    shr-Cause-r17                        SHR-Cause-r17                                            OPTIONAL,
    ra-InformationCommon-r17             RA-InformationCommon-r16                                 OPTIONAL,
     upInterruptionTimeAtHO-r17             UPInterruptionTimeAtHO-r17                                     OPTIONAL,
    c-RNTI-r17                           RNTI-Value                                                        OPTIONAL,
    ...
}
SHR-Cause-r17 ::=                      SEQUENCE {
    t304-cause                         ENUMERATED {true}                                       OPTIONAL,
    t310-cause                         ENUMERATED {true}                                       OPTIONAL,
    t312-cause                         ENUMERATED {true}                                       OPTIONAL,
    sourceDAPSFailure                  ENUMERATED {true}                                       OPTIONAL,
    ...
}
	SuccessHO-Report field descriptions

	c-RNTI
This field indicates the C-RNTI assigned by the target PCell of the handover for which the successful HO report was generated.


Similar as for RLF, it is beneficial if the node receiving the SHR report can identify for which UE the SHR belongs to and get the related mobility information. This mechanism enables implementation to differentiate the UEs and for example assign different criteria for different UEs while still being able to analyse the SHR as belonging to a certain UE. If for example UEs with different speeds are handled differently, it would be very important to enable a differentiated analysis of the SHR for these different UEs. 
Without this possibility, the source node will have to analyse the received SHR as a single group, retrieve stored context for a UE, or at least retrieve some information on a group level. It is not possible to use the SHR to analyse the outcome of e.g. two different HO strategies applied to UEs of different speed.
The missing information in order to achieve this is the C-RNTI used in the source cell and the mobility information configured for this UE. This can either be provided by the UE or by the target cell, since both the source C-RNTI and mobility information can be included in the HO preparation information.
For a network based solution, the UE will indicate to the target node that a SHR report is available when entering the cell. At this point, the target node may (if he supports this) store the source cell C-RNTI and received mobility information together with the assigned target C-RNTI, retrieve the SHR and include the source cell C-RNTI and mobility information in the message back to the source cell, together with the SHR. In other, non-typical, cases where the target cell chose not to retrieve the information form the UE (maybe due to temporary overload), the target cell may still store the source cell C-RNTI and received mobility information together with the assigned target C-RNTI. And later, when receiving the SHR from a third cell, the target cell can send these two together with SHR to the source cell. This ability to store the source cell C-RNTI and mobility information does not have to be mandated. The information could be optional and only added if the information is available.
Considering that ASN.1 is frozen and that RAN2 has already discussed the inclusion of source cell C-RNTI, and that a network solution is possible, we would prefer a network based solution. The only addition needed is to add the source cell C-RNTI and mobility information in the Xn and NG signalling as an optional value
Enable to send the source cell C-RNTI and mobility information together with the SHR from source to target node.
In last RAN3 meeting, a couple of specific questions/comments where receiver. In this section we elaborate more on these questions- 
1. RAN2 has agreed the C-RNTI in SHR. So network based solution are not needed.
Ran2 agreed to include C-RNTI of the target cell, but not for the source cell. For the source cell C-RNTI it was argued that a network based solution can be used instead of including it in the UE report.
2.  SHR can be fetched and received a long time after HO, therefore UE context based solutions should not be the baseline.
In most cases, the target will retrieve the SHR report while the UE is connected. So at least the proposed solution would cater for the most typical case. If we would like to have a solution covering all cases, it is true it is not possible to uniquely identify a UE based on the target cell C-RNTI since the C-RNTI is reused. Therefore, it is neither not helpful to e.g. only include the source cell C-RNTI in the UE report. What is needed is a new “time since handover” in the SHR report in order to distinguish the target cell C-RNTI. It is however not likely to get this agreed in Rel17 scope, but could possibly be added as part of Rel18 in RAN2 if this scenario is to be covered.
3. Even if source C-RNTI might be of interest for implementation that keeps UE context, we are not sure how this information could be added by target if SHR is received from a 3rd node
See response above. If reported from a third node we also need the “time since handover” to uniquely identify UE based on the target cell C-RNTI. Note that even if we agree to include the source cell C-RNTI in the report from the UE, we would still need the “time since handover” to identify the UE based on source cell C-RNTI. 
4. not sure whether both C-RNTI and mobility information are needed, maybe one of them e.g. mobility information is enough. Need more consideration.
The source cell already today include C-RNTI in the HO preparation and also may include mobility information as part of MRO functionality. We think it would make sense to re-use the solution for MRO. If we mandate that the mobility information is used to convey grouping/and C-RNTI we would modify the existing usage. 
5. Regarding C-RNTI and Mob Info, the first would need to be first delivered to the target node – how otherwise the target knows it? 
Yes, this is included in HO preparation. It is included in HandoverPreparationInformation -> AS-Config -> RRCReconfiguration -> CellGroupConfig -> SpCellConfig ->  ReconfigurationWithSync -> newUE-Identity
2.2 Forwarding of SHR
As discussed above, the SHR is typically retrieved in the target node. But since the SHR report may not be retrieved and since it is stored for 48 hours, the SHR may also be retrieved in a 3rd cell (i.e. not the target or the source) or in the source, or in the target. We think that similar as for RLF report, the behaviour for forwarding this information should be specified.
Without specifying this, it will not be clear who should forward the information to where. One implementation may choose to forward this to the source and another implementation may choose to forward it to the target only. Since we assume that the information is beneficial for both source and target cell, and in order to support the inclusion of the source cell C-RNTI, we would propose to specify the forwarding as The SHR for a specific mobility event retrieved in any other node than the target node is forwarded the target node over Xn/NG. The SHR received by the target node is forwarded to the source node of the related HO process over Xn/NG. 
Translated into a simple rule, this can alternatively be explained as:
1) When the SHR report is retrieved from the UE in any other node than the target node (as indicated in the SHR), it is forwarded to the target node 
2) When the SHR is received in a target node (as indicated in the SHR), from another network node or from the UE, the information is forwarded to the source node of the related HO process
The SHR for a specific mobility event retrieved in any other node than the target node is forwarded to the target node. The SHR received by the target node is forwarded to the source node of the related HO process. 

2.3 Relationship with MRO

According to the RLF report generation scheme in [4], if the RLF is detected in source cell during DAPS HO, the UE will not generate the RLF report.
[bookmark: _Toc60776825][bookmark: _Toc100929640]5.3.10.3	Detection of radio link failure
The UE shall:
1>	if any DAPS bearer is configured and T304 is running:
2>	upon T310 expiry in source SpCell; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or
2>	upon consistent uplink LBT failure indication from source MCG MAC:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
3>	suspend the transmission and reception of all DRBs and multicast MRBs in the source MCG;
3>	reset MAC for the source MCG;
3>	release the source connection.
1>	else:
2>	during a DAPS handover: the following only applies for the target PCell;
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached; or
2>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2>	upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:
3>	if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG, i.e. MCG RLF;
4>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
NOTE:	Void.
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB or multicast MRB or, for IAB, SRB2, have not been setup:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;

Additionally, based on the description in section 2.1, it is worth noting that if the UE detects RLF in source cell but successfully completes the DAPS HO, the UE generates the SHR if related triggering conditions are met. 
Observation 2: The UE only generates the SHR if RLF is detected in source cell during successful DAPS HO.
Currently, in the use case definition in stage 2 [5], it classifies the above case into the MRO failure section. Technically speaking, we have no strong opinion on where to define the use case. However, it is noticed that for MRO failure section, except the failure case definitions, there are also descriptions on the related RLF-report reporting and delivery schemes for the failure cases. If we keep the above case as one of the failure case for MRO, it seems reasonable to introduce the related SHR reporting/delivery schemes in the MRO failure section. Meanwhile, we should all introduce the related SHR reporting/delivery schemes in the separate SHR section. It is a bit redundant from the stage 2 specification point of view. 
As a result, we prefer to move the use case RLF in source during successful DAPS HO into the separate SHR section.
Proposal 3: Remove the use case – RLF in source during successful DAPS HO from the MRO failure section in stage 2.
With proposal 3 in mind, we need to delete the use case – RLF in source during successful DAPS HO from the current MRO failure section in stage 2. Besides, if introducing the SHR in stage 2, we need to include the above use case.
2.4 Proposed way forward 
In order to facilitate the discussion in the meeting, we also propose the following discussion points for the offline session in the meeting: 
1. Is it beneficial to support the possibility to map the SHR to a specific HO event in source and target node? 
2. Do we introduce a network based solution to support (1) in rel17 with the limitation that this only works in case the SHR is retrieved in target cell shortly after the mobility event? In this case – we may not need to define how forwarding from a 3rd cell is performed. 
3. Do we want to have a full solution in Rel18 to work in cases also where the SHR report is delayed and retrieved in a 3rd node by e.g. adding a “time since handover” in the SHR? 
Another important issue is the question whether RAN3 can propose this text or not. It is true the reporting from UE is indeed defined in RAN2, but this topic was not yet discussed in RAN2. Here we would propose to rely on company coordination and also the possibility to review the draftCR on RAN2 reflector – if anything is not OK, RAN2 can always stop this proposed CR. 
3. Conclusion
In this contribution, we discuss the delivery of the SHR and have the following proposals:
[bookmark: _GoBack]Observation 1: Target C-RNTI is introduced to correlate the SHR and RLF report generated for the same handover.
[bookmark: _Toc423020280]Observation 2: The UE only generates the SHR if RLF is detected in source cell during successful DAPS HO.

1. Enable to send the source cell C-RNTI and mobility information together with the SHR from source to target node.
The SHR for a specific mobility event retrieved in any other node than the target node is forwarded to the target node. The SHR received by the target node is forwarded to the source node node of the related HO process. 
Proposal 3: Remove the use case – RLF in source during successful DAPS HO from the MRO failure section in stage 2.
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