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1	Introduction
In this contribution, we address four different topics of the MRO including the following:
· Fallback from NR to LTE HO failure
· SHR enhancements
· SPR 
· MRO for DC scenarios
[bookmark: _Ref178064866]2	Discussion on MRO for fallback procedure
In RAN2#121bis-e meeting, the following agreements were taken on MRO for inter-system handover for voice fallback.
Agreements:
1	RAN2 to support the scenario of “after RLF occurs shortly after successful HO from NR to E-UTRAN for voice fallback, a suitable E-UTRA cell is selected, and the UE tries RRC connection setup procedure for the voice service in the E-UTRA cell, which is agreed in RAN3”.
2	FFS: Introduce an indication for the scenario of RLF after successful voice fallback HO in the LTE RLF report regarding voice fallback.
3	UE logs the agreed indication regarding voice fallback in the NR RLF report.
4	FFS: RAN2 agree to differentiate an acceptable E-UTRA cell from a suitable E-UTRA cell in the RLF report in case of voiceFallback HOF. FFS explicit or implicit indications.

In this section, we address remaining issues and the FFSs for MRO for inter-system handover for voice fallback.

RLF reports upon fallback failure for ongoing emergency call 
The aim of the optimization for voicefallback handover failure report was to separate the RLF reports from normal MRO related reports, i.e., to stop miss-classifying the RLF reports as too-early handover or handover to wrong cells. However, for emergency calls, since UE behavior is similar to that of the voicefallback scenario, similar situation can arise. UE may need to perform a fall back from NR to LTE with a MobilityFromNR command to continue an emergency service. If the UE fails during a fallback HO from NR to LTE, the failure should not be classified as a Too Early or Too Late HO failure or HO to a wrong cell. Hence, we think the RLF reports generated due to handover performed for emergency calls needs to be differentiated in order not to be considered under MRO failure classification procedures. 
Enabling this differentiation can be easily done by extending the currently agreed voiceFallback indication. So we propose to extend the voiceFallback indication to enable differentiating the RLF reports upon emergency call from the normal RLF reports collected for the MRO purpose. We think how to extend the current voicefallback indication can be considered for further study.
[bookmark: _Toc134720862]RAN2 to agree extend the existing voiceFallback indication to differentiate the emergency calls fallback failure from normal HOs. FFS the details.

Differentiating suitable cell from acceptable cell
As part of Rel-17 MobilityFromNR procedure, RAN2 agreed to enable the UE in the voice fallback handover procedure to select an acceptable cell if no suitable E-UTRA cell is found in particular in case of ongoing emergency call. This has been captured in TS 38.331 (version 17.3.0). An excerpt from the procedural text concerning selection of acceptable cell is shown in the following.
[bookmark: _Toc60776864][bookmark: _Toc124712726]5.4.3.5	Mobility from NR failure
The UE shall:
1>	if the UE does not succeed in establishing the connection to the target radio access technology:
2>	if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
3>	store handover failure information in VarRLF-Report according to 5.3.10.5;
2>	if voiceFallbackIndication is included in the MobilityFromNRCommand message; or
2>	if the mobility from NR procedure is for emergency services fallback as specified in TS 23.502 [43]:
3>	attempt to select an E-UTRA cell:
4>	if a suitable E-UTRA cell is selected; or
4>	if no suitable E-UTRA cell is available and an acceptable E-UTRA cell supporting emergency call is selected when the UE has an ongoing emergency call:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';













According to the above procedural text, for emergency calls and for scenarios in which the UE does not find a suitable cell (upon MobilityFromNR failure), the UE can reselect an acceptable cell to continue the emergency calls. In such scenarios, according to the solution designed for the RLF in case of voice fallback failure the UE includes the selected EUTRA cell ID in the RLF report (as part of reconnectCellID). This cell ID will be later used for the next MobilityFromNR related handovers from NR to LTE. This will become misleading for the failure analysis, since an acceptable EUTRA cell would not be a good target for the next handover for the UEs with regular MTSI service (not emergency calls).
[bookmark: _Toc134720841]UE may select an acceptable cell after failure in mobility from NR if no suitable EUTRA cell is found for an ongoing emergency call.

[bookmark: _Toc127441940][bookmark: _Toc134720842]Not differentiating acceptable cell from suitable cell that UE connected to after the failure, in the RLF report, can mislead the network to conclude that an acceptable cell can be a candidate for the next handovers (as it would do for a suitable cell).

Therefore, we propose to enable the network to differentiate the suitable cells from the acceptable cells based on the RLF report content to avoid misleading conclusions. This assists the network to treat the selected acceptable cells differently from the suitable cells enhancing the network insight on the UE behavior.

[bookmark: _Toc127437339][bookmark: _Toc134720863]RAN2 agree to differentiate an acceptable cell from a suitable cell in the RLF report in case of mobility from NR failure. 

Furthermore, if proposal 1 is accepted, the next FFS is regarding implicit or explicit indication. Some companies point out that UE can set the noSuitableCellFound flag in the RLF report. However, some ambiguities remain in the below scenario-
[image: Text
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1. UE tries to perform an inter-RAT handover for voice fallback purpose but fails
2. UE perform cell selection, however, is unable to find a suitable/acceptable LTE cell
3. UE reverts to NR and performs a cell reselection
a. T311 expires and UE sets the noSuitableCellFound flag
4. UE transitions to IDLE and finds an acceptable cell in LTE to continue the emergency call.

UE is expected to set the noSuitableCellFound flag but the flag is already set at the step 3-a, so the information remains missing.
[bookmark: _Toc134720843]Implicit indication using noSuitableCellFound-r16 flag creates ambiguity in some scenario.
[bookmark: _Toc134720844]If the reconnectCell ID is EUTRA, it will not be possible for the network to figure out whether the reconnect cell ID was a suitable cell or acceptable cell during cell selection procedure, hence the network may use the reconnect cell ID as a candidate cell for future inter-RAT HO.
However, an explicit flag indicating the LTE cell as an acceptable cell resolves the ambiguity, In the aforementioned scenario, UE can set both noSuitableCellFound-r16 flag and the new flag to indicate it was unable to find a suitable cell in LTE after a fallback HO failure.
[bookmark: _Toc134720864]If the reconnectCell ID is EUTRA, the UE to include a flag indicating whether the reconnect cell ID was a suitable cell or acceptable cell during cell selection procedure.
RLF after successful fallback from NR to LTE
It was agreed in RAN2#121bis-e meeting that RLF after successful handover for voice fallback purpose would be considered. However, an FFS was left out whether there should be an explicit or implicit indication in the RLF report.
1	RAN2 to support the scenario of “after RLF occurs shortly after successful HO from NR to E-UTRAN for voice fallback, a suitable E-UTRA cell is selected, and the UE tries RRC connection setup procedure for the voice service in the E-UTRA cell, which is agreed in RAN3”.

[bookmark: _Toc134720845]In RAN2#121bis it is agreed to support the scenario that UE fails shortly after a successful HO from NR to E-UTRAN for the voice fallback purpose.
It should be noted that in the agreed scenario the RLF was declared while the UE was served by LTE and thus the generated report is an LTE RLF report.
Hence, we propose to re-use the same indication in the LTE RLF report to properly implement the aforementioned agreement.
[bookmark: _Toc134720865]UE logs the explicit indication for voice fallback handover in the LTE RLF report for RLF after successful voice fallback HOs.


Voice fallback HO failure due to blind handover:
It is a plausible scenario that a NR IDLE UE is required to perform a RRC state transition to RRC_CONNECTED and be immediately sent to the LTE network for voice fallback purposes (e.g., when the voice service is not supported by the NR). In such scenarios NR gNB would not have the time and possibility to configure the UE with relevant RRM measurements configuration.
[bookmark: _Toc115350396][bookmark: _Toc134720846]Network may not be able to configure the UE to perform RRM measurements prior to a voice fallback HO.
Since the network is forced to perform a blind handover, there is a chance that it ends in HOF and UE needs to generate a RLF report. However, UE would not have relevant L3 measurement results available to log in the RLF report upon declaring the radio link failure.
[bookmark: _Toc134720866]RAN2 consider the scenario that upon transition to connected state from IDLE and immediate HO to LTE network due to voice fallback, the UE may not have L3 measurements available to report in the RLF report.
Moreover, such UE may have some early measurement results stored and network may not have had the chance to fetch the EM results. In such scenarios, UE may include the un-fetched EM results in the RLF report so that the network is able to optimize decision for future handovers.
[bookmark: _Toc115350431][bookmark: _Toc134720867]UE includes the available early measurements in the RLF report after experiencing voice fallback HOF.
Furthermore, if the UE includes time it stayed in the source cell in the RLF report, network would be able to analyze and understand that it didn’t have enough time to perform a proper handover of the UE to LTE. Such information enables the network to conclude that lack of sufficient measurements concerning the neighboring cell is not due to lack of radio coverage but due to lack of proper RRM configuration at the UE. Needless to mention, that the UE already logs time spent in a cell as part of mobility history information and including such information in the RLF report upon voice fallback failure requires negligible effort by the UE.
[bookmark: _Toc134720847]In case of immediate/blind handovers, logging time spent in the source cell in the RLF report (already logged as part of MHI) assists the network to distinguish the lack of proper RRM measurement at the UE than the lack of radio coverage.

[bookmark: _Toc134720868]UE includes time spent in the source cell in the RLF report upon voiceFallback HOF.















3	SPR for NR-DC
The following sections are organized in SPR configuration, reporting and report contents, respectively.
3.1 SPR configuration aspect:
In RAN2#119bis it was agreed that at least T304, T310, T312 timer-based triggers would be used as the SPR triggering configuration. Furthermore, in RAN2#120 meeting, it was agreed that both MN and SN can configure the UE with SPR configuration depending on which node initiates the PSCell change/addition. RAN2 further concluded that T304 related triggering condition is configured by the target SN node and UE creates SPR when T304 value exceeds the configured threshold.
It is noted that, UE needs to monitor T310 and T312 timers related to source PSCell.
Observation 1 [bookmark: _Toc134708804][bookmark: _Toc134708817][bookmark: _Toc134720848]To evaluate SPR triggering condition, UE needs to monitor T310/T312 timers associated to the source PSCell.
However, PSCell change can be initiated by both MN and SN. In below, we analyze different scenario and implications of the previous agreements on them.
SN initiated PSCell change:
In this scenario, source SN can configure the UE with SPR configuration with T310/T312 threshold values through SRB1 or SRB3. Moreover, since the UE needs to monitor T310/T312 timers of the SCG, source SN has the control of setting appropriate threshold values.
Observation 2 [bookmark: _Toc134708805][bookmark: _Toc134708818][bookmark: _Toc134720849]For SN initiated classic PSCell change, source SN node has control of the T310/T312 timers and may decide the T310/T312 triggers.
Furthermore, RAN3 has agreed that for SN initiated classic PSCell change the source SN node decides the T310/T312 triggers. 
Observation 3 [bookmark: _Toc127468593][bookmark: _Toc134708806][bookmark: _Toc134708819][bookmark: _Toc134720850]RAN3 agreed for SN initiated classic PSCell change, the source SN node decides the T310/T312 triggers.
MN initiated PSCell change:
In MN initiated PSCell change, MN needs to configure the thresholds of T310/T312 timer values, while the actual T310/T312 timer values are configured by the source SN. MN can configure the thresholds using the otherConfig IE included in the RRCReconfiguration message for MCG bearers sent to the UE. 
Observation 4 [bookmark: _Toc134708807][bookmark: _Toc134708820][bookmark: _Toc134720851]MN may configure the UE with SPR threshold values using RRCReconfiguration message for MCG bearers which UE uses to monitor SCG resources.
However, SN may initiate intra SN PSCell change and configure the UE using the otherConfig IE included in the RRCReconfiguration message for SCG bearers sent to the UE. 
Observation 5 [bookmark: _Toc134708808][bookmark: _Toc134708821][bookmark: _Toc134720852]SN may configure the UE with SPR threshold values using RRCReconfiguration message for SCG bearers which UE uses to monitor SCG resources. For intra-SN PSCell change, SN does not perform any coordination with MN

Hence, we propose that the node initiating the PSCell change procedure sets the triggering condition for T310 and T312 timers.
[bookmark: _Toc127468545][bookmark: _Toc134720869]T310 and T312 timer related triggering conditions are set by node initiating the PSCell change procedure. i.e.,
- MN initiated PSCell change, MN configures the T310 and T312 related triggering conditions. 
- SN initiated PSCell change, source SN configures the T310 and T312 related triggering conditions.

However, MN is unaware about the T310/T312 timer values set by the source PSCell and thus is unable to set a threshold value without coordination with the SN. Since this is a per UE configuration, such coordination incurs additional overhead for MN in the preparation phase of the PSCell change procedure. To resolve this issue with minimum cost and complexity while gaining the same level of information, we propose to define a single threshold for T310 and T312 based triggering condition. e.g., if the timer T310 associated flag is set and the timer T310 of the source PSCell was exceeded a predefined threshold value x before execution of the PSCell change, UE logs SPR for the executed PSCell change. Please note that the MN does not need to know the exact value of the T310 and T312 timer values to request the UE to trigger the SPR when such timers are running at the UE in a source PSCell i.e., when a UE in the source PSCell is close to failure.
[bookmark: _Toc127468546][bookmark: _Toc134720870]For the MN initiated PSCell change MN configures only a single threshold value for T310 and T312 thresholds (instead of having a list of percentage values)to trigger SPR. UE logs SPR if the timer T310 or T312 of the source PSCell exceeds the threshold during execution of the PSCell change.
On the other hand, since SPR is collected possibly up to 48 hours of generation, it is important for the network to understand which node initiated the PSCell change procedure, since that node would possibly be required to optimize its configuration. A feasible solution is to receive such information from the UE in SPR. However, for SRB1 based configuration, it is not possible for the UE to identify if MN or SN initiated the PSCell change procedure. In order to aid the UE, network can include the node initiating PSCell change procedure information in the SPR configuration.
[bookmark: _Toc134720871]Network includes a flag in the SPR configuration if the PSCell change procedure is MN initiated or SN initiated.
[bookmark: _Toc134720872]UE logs an indication in the SPR that the PSCell chenage led to the SPR was MN initiated or SN initiated.
In addition, the conditional PSCell change, or addition is also to be considered in the SPR discussion. We think optimizations concerning the conditional reconfiguration for the PSCell change/addition can be taken into account. For example, configuring two events for conditional reconfiguration is a delicate task for the network as setting to sub-optimal values can cause the configuration to be lingering at the UE for a long time. Hence the time between triggering two events (e.g., A3 and A5 events) configured for conditional reconfiguration for PSCell, can be subject to optimization and SPR can be generated for conditional reconfiguration in case the time between fulfilling both events is above a certain threshold. 
Observation 6 [bookmark: _Toc127468594][bookmark: _Toc134708809][bookmark: _Toc134708822][bookmark: _Toc134720853]Setting two events for conditional PSCell change/addition is a delicate task and sub-optimal configuration may lead to sub-optimal performance of PSCell change/addition operation.
Observation 7 [bookmark: _Toc127468595][bookmark: _Toc134708810][bookmark: _Toc134708823][bookmark: _Toc134720854]The time elapsed between fulfilling first and second events (e.g., A3 and A5 events) configured as part of conditional CPAC is subject to optimization.
In addition, the time elapsed from receiving of the CPAC configuration to the time of execution of CPAC is yet another important parameter to optimize. 
Observation 8 [bookmark: _Toc127468596][bookmark: _Toc134708811][bookmark: _Toc134708824][bookmark: _Toc134720855]The time elapsed from receiving the CPAC configuration to the time of CPAC execution can be subject to optimization.
Moreover, in NR-U, UE may experience LBT issues during a successful PSCell change and such information would be valuable to network. Thus, we think the UE can trigger SPR when experiencing LBT issues during PSCell change/addition execution.
Observation 9 [bookmark: _Toc127468597][bookmark: _Toc134708812][bookmark: _Toc134708825][bookmark: _Toc134720856]When the UE is in dual connectivity with a NR-U PSCell the UE can log SPR when it experiences LBT issue during PSCell change/addition operation.

[bookmark: _Toc127468547][bookmark: _Toc134720873]SPR is triggered based on the following additional triggers:
- time between CPAC triggering threshold 
- time between receiving CPAC configuration to the execution of the CPAC
- Experiencing LBT issues during PSCell change/addition execution
3.2 SPR reporting mechanism:
In RAN2#120 meeting, it was agreed that MN would be collecting SPR from UE. Hence, it would be less complex to re-use existing UE information request/response framework to collect the report.Under the mechanism, UE sends an indication of report availability as part of RRC complete message and to inform the network. Network can further request the UE to send the report in UEInformationRequest IE and UE complies with UEInformationResponse message.
[bookmark: _Toc127468549][bookmark: _Toc134720874]Network collects the SPR from UE using UEInformationRequest/UEinformationRespose messages.
Moreover, since UEs will store SPR configuration for 48 hours until network fetching it, like RLF report, UE needs to indicate to network regarding the availability of SPR in the UE. However, this requires a decision at which RRC complete messages UE would inform the network.
[bookmark: _Toc134720875]UE indicates availability of SPR report to the network in the following RRC messages:
0. [bookmark: _Toc134720876]RRCReconfigurationComplete
0. [bookmark: _Toc134720877]RRCSetupComplete
0. [bookmark: _Toc134720878]RRCResumeComplete
0. [bookmark: _Toc134720879]RRCReestablishmentComplete
Furthermore, UE needs to check the PLMN identity of the network before sending any SPR availability notification to it.
[bookmark: _Toc134720880]UE performs PLMN identity check before indicating SPR availability to the network.
3.3 Content of the SPR
Inclusion of random-access related information was agreed to be part of SPR if the latter is collected due to T304 triggering condition. However, other cases were left for further studies. We’d like to note that in NR-U, UEs can have consistent LBT failure in BWP and change to a different BWP and perform successful RACH operation in the new BWP. Thus, RACH information should be included in the SPR if UE experiences consistent LBT failure. 
[bookmark: _Hlk126598062]Moreover, UE stores SPR up to 48 hours if network doesn’t fetch it. Within the timeframe, UE may have moved to a different node or may have received multiple SPR configuration from the network. Thus, similar to CEF and RLF reports, it is important that the UE logs the time between SPR report generation and fetching by the network.
On the other hand, in RAN3#119bis-e meeting, the following was agreed-
To identify the UE context in the old source SN/old target SN when SPR is forwarded by old MN for SPR optimization, old MN identifies the UE context and sends the stored respective SN Mobility Information together with SPR to the old source SN/old target SN
In order to identify the UE context in the old MN, UE needs to include the C-RNTI in the old PSCell in the SPR.
Based on the discussions above, including the SPR triggering thresholds and requirements to correlate the SPR with other SON reports like RLF report, we propose that RAN2 agree to include at least the following contents to the SPR.

[bookmark: _Toc127468550][bookmark: _Toc134720881]UE logs the following additional information in the SPR report:
· [bookmark: _Toc127468551][bookmark: _Toc134720882]Random access related information if SPR is triggered due to consistent LBT failure 
· [bookmark: _Toc134720883]C-RNTI in the PCell
· [bookmark: _Toc127468553][bookmark: _Toc134720884]Time between SPR generation at the UE and fetching by the network.
· [bookmark: _Toc127468554][bookmark: _Toc134720885]LBT related information and measurements when operating in NR-U

On the other hand, in RAN2#119bis-e meeting, the following was agreed
	1. UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).
a. Source PSCell info (cell ID, measurement result)
b. Target PScell info (cell ID, measurement result)
c. Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)
d. Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
e. The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 




4	Inter-RAT SHR from NR to LTE
4.1	Inter-RAT SHR; Optimization of source node towards target 
[bookmark: _Hlk126914806][bookmark: _Hlk118382725]During RAN2#120, it was agreed that Inter-RAT SHR based on the target (LTE) node supplied timer T304 is not supported. Therefore, Inter-RAT SHR cannot be used for improving the handover performance of the target. 
Observation 10 [bookmark: _Toc127468599][bookmark: _Toc134708814][bookmark: _Toc134708827][bookmark: _Toc134720857]Inter-RAT SHR cannot be used for improving the handover performance of the target (LTE) cell.

[bookmark: _Hlk126915001]For this reason, we consider other solutions for improving the handover from NR to LTE. We propose two ways to improve these handovers: RA information, and/or source supplied T304 trigger.
4.1.1	RA information
The performance of the handover execution (in terms of handover interruption time) toward a target cell depends partly on the RA performance, in terms of number of RA attempts or, in general, the latency caused by the RA procedure as the core procedure of the handover execution phase. Currently, the source gNB cannot select a suitable future target cell based on historical handover interruption time knowledge. Hence the handover decisions may lead to sub-optimal performance for inter-RAT handovers. 
[bookmark: _Hlk126682189]To help the source gNB improve its mobility parameters towards an LTE target node, we propose to augment the SHR for NR-to-LTE handovers with additional information. We suggest supplementing the SHR for NR-to-LTE handovers with:
1. A counter for the number of RA attempts made for the successful handover.
2. A flag on whether contention was present during the RA procedure or not. 

Although this new information cannot help the target (LTE) node, it can improve the performance of the source (NR) node. In this way, the source node can better judge which target node it should hand over UEs to.
To enable logging, we propose to enhance the SHR configuration with a triggering condition for the number of RA attempts e.g., when the number of RA attempts at the HO execution toward an LTE cell is above a certain number, the UE logs inter-RAT SHR. 
[bookmark: _Hlk126915171]Note that the NR RA-Report is not created for an NR-to-LTE handover, therefore the NR RA-Report cannot be used for this purpose. Furthermore, the LTE RACH-Report is fetched by the LTE network and is not sent to the NR network. Therefore, it cannot be used to improve NR configuration.
For RA information, we propose the following:
Proposal 1 [bookmark: _Toc127468556][bookmark: _Toc134720886]RAN2 agree to enhance the inter-RAT SHR configuration with a triggering condition associated to the number of random accesses attempts toward the LTE cell. 
Proposal 2 [bookmark: _Toc118389203][bookmark: _Toc127468557][bookmark: _Toc134720887]For Inter-RAT handover from NR to LTE, augment the SHR with a counter for the number of RA attempts made for the successful handover.
Proposal 3 [bookmark: _Toc118389204][bookmark: _Toc127468558][bookmark: _Toc134720888]For Inter-RAT handover from NR to LTE, augment the SHR with a flag on whether contention was observed for the successful handover.
4.1.2	Source supplied T304 trigger
Another possibility for improving the handover from NR to LTE is to use the T304 timer for generating a SHR, despite the fact that the target node does not provide a trigger for it. This is achieved by the source node blindly setting the T304 trigger, without regards to any trigger configuration from the target node. A further consideration is that for intra-RAT SHR triggered by T304, the existence of the SHR will be made available to the target node. For inter-RAT SHR triggered by T304, the SHR cannot be sent to the target node, as the SHR is not understandable by the target (LTE) node. Furthermore, the trigger for the SHR is in this case configured by the source node. For both these reasons, an inter-RAT SHR, triggered by a source node supplied T304 trigger, should be notified to the source (NR) node, and also retrieved by that node.
[bookmark: _Toc134720889]Also note that this behaviour is against a previous RAN2 agreement to not use T304. For this particular case, this agreement must be reverted.RAN2 to agree to allow the source (NR) node to configure triggers for T304 for inter-RAT SHR.
[bookmark: _Hlk126916154]4.2	Inter-RAT and Intra-RAT SHR; UE logs the time since SHR generation
[bookmark: _Hlk126916490]Similar to the discussion about SPR above, some companies argue that SHR should be stored in the UE until the network fetches it. We assume that it follows the same principle of RLF report that the UE may need to store it up to 48 hours. As the SHR is generated during a handover from NR to LTE, the target (LTE) node is not knowledgeable of SHR and cannot fetch it. The SHR can only be fetched when the UE hands over from an LTE node to a NR node. 
Observation 11 [bookmark: _Toc127468600][bookmark: _Toc134708815][bookmark: _Toc134708828][bookmark: _Toc134720858]For a SHR generated for a NR-to-LTE handover, the SHR can be reported to the source node only when the UE returns to the NR network. This can take up to 48 hours. 
Thus, similar to CEF and RLF report, it is important that the UE logs the time between SHR report generation and fetching by the network. This will help the source node to retrieve the UE Context, if stored. This information lends itself more importance as in case of Inter RAT SHR, the NR network can not immediately fetch the SHR from the UE and it in general takes longer time to be fetched.
[bookmark: _Toc127468559]Furthermore, logging the time between SHR generation and fetching should be extended to cover not only the Inter-RAT SHR case, but also the Intra-NR SHR case, see clause 4. 
[bookmark: _Toc134720890]Inter-RAT SHR to include the time between report generation and report fetching.

4.3	Inter-RAT SHR; ASN.1
The Rel-17 reporting of Intra-RAT SHR is done using the SuccessHO-Report-r17 IE:
[bookmark: _Hlk134178532]SuccessHO-Report-r17 ::=                 SEQUENCE {
    sourceCellInfo-r17                       SEQUENCE {
        sourcePCellId-r17                        CGI-Info-Logging-r16,
        sourceCellMeas-r17                       MeasResultSuccessHONR-r17               OPTIONAL,
        rlf-InSourceDAPS-r17                     ENUMERATED {true}                       OPTIONAL
    },
[bookmark: _Hlk126820096]    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,
    timeSinceCHO-Reconfig-r17                TimeSinceCHO-Reconfig-r17                   OPTIONAL,
[bookmark: _Hlk126820305]    shr-Cause-r17                            SHR-Cause-r17                               OPTIONAL,
    ra-InformationCommon-r17                 RA-InformationCommon-r16                    OPTIONAL,
    upInterruptionTimeAtHO-r17               UPInterruptionTimeAtHO-r17                  OPTIONAL,
[bookmark: _Hlk134179006]    c-RNTI-r17                               RNTI-Value                                  OPTIONAL,
    …
}


The following changes to the ASN.1 are suggested for Rel-18:

The shr-Cause-r17 IE expresses the cause of the SHR. As we propose a to add the RACH issues proposed in clause 3.1.1 as a new cause, the field needs to be extended to be able to express this.
[bookmark: _Toc127468562][bookmark: _Toc134720891]For Inter-RAT SHR, the shr-Cause-r17 IE needs to be extended with a new cause for RACH issues.

[bookmark: _Toc134720892][bookmark: _Toc127468563]The ra-InformationCommon-r17 IE contains information regarding the NR RACH procedure. For handovers to LTE, we need to be able to include information about the LTE RACH procedure. Such information enable optimization on selecting the right target cell based on the RACH performance.For Inter-RAT SHR, an IE for LTE RA related information needs to be added.

[bookmark: _Hlk126843700]The c-RNTI-r17 field contains the C-RNTI for the target PCell. The reason for including this field for Intra-NR handovers is for the target node to use the C-RNTI to find the UE Context for that UE. 

For Inter-RAT SHR, the situation is different. The Inter-RAT SHR is used for optimizing the T310 and T312 timers, as has been agreed. As these timers are configured by the source (NR) PCell, only the source PCell can be optimized by Inter-RAT SHR. Therefore, the Inter-RAT SHR should contain the C-RNTI for the source cell. Here, we propose to re-use this attribute, and update the Description for this field to reflect this. Furthermore, the procedural text for this field needs to be updated.
[bookmark: _Toc127468564][bookmark: _Toc134720893]For Inter-RAT SHR, the description for the c-RNTI-r17 IE needs to be updated so it refers to the source cell instead of the target cell.
[bookmark: _Hlk134177800]4.4	Intra-RAT SHR
Logging the time between SHR generation and fetching should be extended to cover not only the Inter-RAT SHR case, but also the Intra-NR SHR case. When doing this, the time is logged in the CEF report, the RLF report, the SPR, the Intra-NR SHR and the Inter-RAT SHR. This way, the possibility of correlating these reports will be improved, for example when a RLF occurs after a SHR, or a SHR occurs after RLF.
[bookmark: _Toc134720894]Intra-NR SHR to include the time between report generation and report fetching.


















5	MRO for SCG Failure and fast MCG recovery

SCG failure information enhancement 
At the time of SCG failure, there exists some CPAC information and measurements at the UE (not available at the network side) that are valuable for the network and CPAC configuration optimization. We believe that status information of the MCG at the time of SCG Failure is valuable for the network in taking a correct decision upon SCG Failure. Some of the corrective actions that the network can take using the MCG status at the time of SCG failure could be performing PCell change besides the PSCell change to avoid potential failure at the MCG. Such status information can be deduced by reporting the following information:
· The supervision timers running at the MCG such as T310 and T312 values, if running at the time of SCG Failure,
· RLC retransmission counter value if running at the MCG.	

[bookmark: _Toc134720859]At the time of SCGFailureInformation transmission, knowledge of the MCG status i.e., whether MCG is close to failure or not (e.g., T310 or T312 timers’ values, if running at the MCG) is beneficial for the network decision.	

Hence, we propose the following:
[bookmark: _Toc134720895]UE reports the following information in SCGFailureInformation message:
[bookmark: _Toc134720896]the MCG timers such as T310 and T312 values if running,
[bookmark: _Toc134720897]RLC retransmission counter value at the MCG leg.
In addition, it has been agreed in RAN3 to include the time elapsed between reception of the CPAC configuration until the execution of the CPAC in the SPR. This measurement is adopted from the timeSinceCHOReconfig in Rel-17. We think that similarly to the Rel-17 (i.e., the same measurement is included in the RLF report) including such information in the SCGFailureInformation would be valuable for the optimization of the CPAC configuration at the time of PSCell failure.

[bookmark: _Toc134720898]UE includes time elapsed between reception of the CPC configuration and the PSCell failure in the SCGFailureInformation
In addition, in Rel-17 SON enhancements to the SCGFailureInformation it has been agreed to include perRAInfoList when the SCG failure is due to reconfiguration with sync failure or random access problem failure. However, while operating in shared spectrum and failure in RACH execution the SCG failure type can be set to LBT failure. In such cases, including the RA information in the SCGFailureInformation message is needed. Hence, we propose the following.

[bookmark: _Toc134720899]UE includes the perRAInfoList in the SCGFailureInformation when the UE fails at SCG due to LBT failure (i.e., failureType is set to scg-lbtFailure).

MRO enhancements for fast MCG recovery
In this section we discuss two different scenarios: 1) when the UE fails in performing the fast MCG recovery and hence RLF report should be used for data collection, and 2) when the fast MCG recovery procedure is successful. 
1- Fast MCG recovery failure
SCG failure status in RLF report
In general, the fast MCG recovery fails due to the T316 expiry or inability to recover from the SCG leg due to either SCG deactivation or suspension. In our opinion, when a UE fails fast MCG recovery due to the SCG issue, UE shall store both SCG and MCG related information at the time of RLF and report such information to the network via RLF report. Such information includes the SCG status and measurements. Such information can be used by the network node to optimize its DC configuration in such a way enabling the UE to use the MCG link recovery procedure via SCG. In the light of the above, in the RAN3#118 meeting the following was agreed:
[image: ]
In the RAN3#119 [1] additional items were agreed to be reported by a UE:
· PSCell where SCG failure happened, and
· the cause of the fast MCG recovery failure containing at least:
· T316 expiry, 
· SCG failure, and
· SCG was deactivated or other cases where SCG is not available
· SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx) if the cause of the fast MCG recovery is SCG failure.  
In addition to the highlighted SCG Failure types agreed by RAN3, there are other SCG Failure types that are required to be logged by the UE upon SCG Failure as part of RLF report. A list of the SCG failure types based on the RRC procedural text is shown in the following excerpt.
 [image: ]
All these failure types, highlighted here, are included in SCGFailureInformation message and could not be sent by a UE to the network in the case of MCG failure simultaneous with the SCG failure. However, this information is of use to the network for failure analysis and DC operation optimization. Therefore, we propose the following:

[bookmark: _Toc134720900]Upon MCG recovery failure due to SCG failure UE is enabled to log any possible SCG failure type as MCG recovery failure cause in the RLF report. 

Moreover, if the UE fails at the MCG recovery procedure due to the random access problem or beam failure recovery failure at the SCG, the RA related information that is performed toward SCG will be missing. Adding such information to the RLF report is valuable for the analysis of the SCG failure at the time of MCG recovery procedure, so the network could avoid such failures in the future.

[bookmark: _Toc134720901]UE includes the RA replated information performed toward the SCG (perRAInfoList-SCG) at the time of fast MCG recovery failure in the RLF report.

In addition, we think it would be beneficial to include the measurement results (measResultSCG-failure) performed based on the SCG configuration in the RLF report. These measurement results are currently available within the MCGFailureInformation and SCGFailureInformation messages, but in this case, as both legs experienced failures, there is no way for the UE to send this message to the network. Therefore, we propose upon SCG failure at the time of MCG recovery failure, UE includes the SCG related measurements results, e.g., measResultSCG-failure, in the RLF report.

[bookmark: _Toc134720902]UE includes measResultSCG-Failure in the RLF report, if fast MCG recovery procedure fails due to the SCG failure.

In addition, one of the features specified in Rel-17 is the RLM/BFD relaxation that enables the UE to relax the RLM/BFD procedures for the sake of UE energy saving. Network can configure the RLM/BFD relaxation based on the following configuration either based on UE mobility or based on the radio link quality of the RLM/BFD resources.
Sub-optimal configuration of these parameters impacts the RLF declaration procedure. For example, if the RLM/BDF relaxation parameters are not properly optimized, the UE may experience a bad radio coverage but since it applied relaxed RLM/BFD procedure, the UE may not declare RLF early enough, which may lead to late RLF which can in turn negatively affect the UEs QoS as well as end user experience. In another example, if the BFD relaxation is applied either due to the good cell evaluation or low mobility criterion evaluation by the UE, the UE may not perform BFR procedure at the right time and this in turn may lead to a radio link failure while a BFR could recover the UE from the potential failure. In other words, a relaxed BFD procedure may avoid triggering the BFR procedure at the right time to avoid failures.
[bookmark: _Toc134720860]Relaxed RLM may result in delay declaring RLF causing a poor experience by the UE.
[bookmark: _Toc134720861]Relaxed BFD may avoid triggering BFR at right time, which may lead to failure while a proper BFR could recover the UE from failure.

[bookmark: _Toc134720903]The UE logs indication of RLM/BFD relaxation in the failure report if RLM/BFD relaxation was applied at the time of MCG failure or SCG failures.

Successful fast MCG recovery
In RAN2#120 it has been agreed to use RLF report for the sake of fast MCG recovery optimization. 
[image: ]
However, according to TS 38.331 (version 17.2.0), the RLF report is deleted upon successful MCG recovery. This is shown in the following excerpt from the specification.
[image: ]
In our opinion, the RLF report can be kept by the UE for a successful MCG recovery to report additional information to the network that is not provided as part of the immediately transmitted MCGFailureInformation. For example, keeping the RLF report after the successful MCG recovery enables the UE to log the time spent for a successful MCG recovery that is useful for the sake of T316 timer optimization. In addition, the CHO related information is not reported in the MCGFailureInformation. Hence, we propose the following:

[bookmark: _Toc134720904]UE does not delete the RLF report upon successful MCG recovery.
We think that for the sake of optimizing the fast MCG recovery procedure e.g., optimizing the T316 timer value, it is necessary to measure the time of successful operation of fast MCG recovery, hence network can, based on collected statistics on the successful and failed MCG recovery procedures, set the T316 timer in such a way to maximize the rate of successful MCG recovery while having minimum MCG failures stemming from T316 timer expiry. Hence, we propose the following:

[bookmark: _Toc134720905]UE logs the following time information for the fast MCG recovery.
3. [bookmark: _Toc134720906]T316 running value (i.e., recovery time), always
3. [bookmark: _Toc134720907]T316 configured value, only if recovery is successful
3. [bookmark: _Toc134720908]
In addition, when the UE compiles the MCGFailureInformation, it is beneficial to log and report the SCG supervision timers, such as T310 and T312 timers. Such information assists the network to consider optimization of the SCG leg (e.g., reconfiguring RLM resources) before a failure occurs at the SCG leg.

[bookmark: _Toc134720909]The UE logs and reports the SCG RLF supervision timers’ status e.g., SCG associated T310 and T312 timers’ value in the MCGFailureInformation (i.e., indicating if the SCG RLF timers (SCG T310/T312) are running)


6	Conclusion
In the previous sections we made the following observations: 
Observation 1	UE may select an acceptable cell after failure in mobility from NR if no suitable EUTRA cell is found for an ongoing emergency call.
Observation 2	Not differentiating acceptable cell from suitable cell that UE connected to after the failure, in the RLF report, can mislead the network to conclude that an acceptable cell can be a candidate for the next handovers (as it would do for a suitable cell).
Observation 3	Implicit indication using noSuitableCellFound-r16 flag creates ambiguity in some scenario.
Observation 4	If the reconnectCell ID is EUTRA, it will not be possible for the network to figure out whether the reconnect cell ID was a suitable cell or acceptable cell during cell selection procedure, hence the network may use the reconnect cell ID as a candidate cell for future inter-RAT HO.
Observation 5	In RAN2#121bis it is agreed to support the scenario that UE fails shortly after a successful HO from NR to E-UTRAN for the voice fallback purpose.
Observation 6	Network may not be able to configure the UE to perform RRM measurements prior to a voice fallback HO.
Observation 7	In case of immediate/blind handovers, logging time spent in the source cell in the RLF report (already logged as part of MHI) assists the network to distinguish the lack of proper RRM measurement at the UE than the lack of radio coverage.
Observation 8	To evaluate SPR triggering condition, UE needs to monitor T310/T312 timers associated to the source PSCell.
Observation 9	For SN initiated classic PSCell change, source SN node has control of the T310/T312 timers and may decide the T310/T312 triggers.
Observation 10	RAN3 agreed for SN initiated classic PSCell change, the source SN node decides the T310/T312 triggers.
Observation 11	MN may configure the UE with SPR threshold values using RRCReconfiguration message for MCG bearers which UE uses to monitor SCG resources.
Observation 12	SN may configure the UE with SPR threshold values using RRCReconfiguration message for SCG bearers which UE uses to monitor SCG resources. For intra-SN PSCell change, SN does not perform any coordination with MN
Observation 13	Setting two events for conditional PSCell change/addition is a delicate task and sub-optimal configuration may lead to sub-optimal performance of PSCell change/addition operation.
Observation 14	The time elapsed between fulfilling first and second events (e.g., A3 and A5 events) configured as part of conditional CPAC is subject to optimization.
Observation 15	The time elapsed from receiving the CPAC configuration to the time of CPAC execution can be subject to optimization.
Observation 16	When the UE is in dual connectivity with a NR-U PSCell the UE can log SPR when it experiences LBT issue during PSCell change/addition operation.
Observation 17	Inter-RAT SHR cannot be used for improving the handover performance of the target (LTE) cell.
Observation 18	For a SHR generated for a NR-to-LTE handover, the SHR can be reported to the source node only when the UE returns to the NR network. This can take up to 48 hours.
Observation 19	At the time of SCGFailureInformation transmission, knowledge of the MCG status i.e., whether MCG is close to failure or not (e.g., T310 or T312 timers’ values, if running at the MCG) is beneficial for the network decision.
Observation 20	Relaxed RLM may result in delay declaring RLF causing a poor experience by the UE.
Observation 21	Relaxed BFD may avoid triggering BFR at right time, which may lead to failure while a proper BFR could recover the UE from failure.

Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN2 to agree extend the existing voiceFallback indication to differentiate the emergency calls fallback failure from normal HOs. FFS the details.
Proposal 2	RAN2 agree to differentiate an acceptable cell from a suitable cell in the RLF report in case of mobility from NR failure.
Proposal 3	If the reconnectCell ID is EUTRA, the UE to include a flag indicating whether the reconnect cell ID was a suitable cell or acceptable cell during cell selection procedure.
Proposal 4	UE logs the explicit indication for voice fallback handover in the LTE RLF report for RLF after successful voice fallback HOs.
Proposal 5	RAN2 consider the scenario that upon transition to connected state from IDLE and immediate HO to LTE network due to voice fallback, the UE may not have L3 measurements available to report in the RLF report.
Proposal 6	UE includes the available early measurements in the RLF report after experiencing voice fallback HOF.
Proposal 7	UE includes time spent in the source cell in the RLF report upon voiceFallback HOF.
Proposal 8	T310 and T312 timer related triggering conditions are set by node initiating the PSCell change procedure. i.e., - MN initiated PSCell change, MN configures the T310 and T312 related triggering conditions.  - SN initiated PSCell change, source SN configures the T310 and T312 related triggering conditions.
Proposal 9	For the MN initiated PSCell change MN configures only a single threshold value for T310 and T312 thresholds (instead of having a list of percentage values)to trigger SPR. UE logs SPR if the timer T310 or T312 of the source PSCell exceeds the threshold during execution of the PSCell change.
Proposal 10	Network includes a flag in the SPR configuration if the PSCell change procedure is MN initiated or SN initiated.
Proposal 11	UE logs an indication in the SPR that the PSCell chenage led to the SPR was MN initiated or SN initiated.
Proposal 12	SPR is triggered based on the following additional triggers: - time between CPAC triggering threshold  - time between receiving CPAC configuration to the execution of the CPAC - Experiencing LBT issues during PSCell change/addition execution
Proposal 13	Network collects the SPR from UE using UEInformationRequest/UEinformationRespose messages.
Proposal 14	UE indicates availability of SPR report to the network in the following RRC messages:
a.	RRCReconfigurationComplete
b.	RRCSetupComplete
c.	RRCResumeComplete
d.	RRCReestablishmentComplete
Proposal 15	UE performs PLMN identity check before indicating SPR availability to the network.
Proposal 16	UE logs the following additional information in the SPR report:
	Random access related information if SPR is triggered due to consistent LBT failure
	C-RNTI in the PCell
	Time between SPR generation at the UE and fetching by the network.
	LBT related information and measurements when operating in NR-U
Proposal 17	RAN2 agree to enhance the inter-RAT SHR configuration with a triggering condition associated to the number of random accesses attempts toward the LTE cell.
Proposal 18	For Inter-RAT handover from NR to LTE, augment the SHR with a counter for the number of RA attempts made for the successful handover.
Proposal 19	For Inter-RAT handover from NR to LTE, augment the SHR with a flag on whether contention was observed for the successful handover.
Proposal 20	Also note that this behaviour is against a previous RAN2 agreement to not use T304. For this particular case, this agreement must be reverted.RAN2 to agree to allow the source (NR) node to configure triggers for T304 for inter-RAT SHR.
Proposal 21	Inter-RAT SHR to include the time between report generation and report fetching.
Proposal 22	For Inter-RAT SHR, the shr-Cause-r17 IE needs to be extended with a new cause for RACH issues.
Proposal 23	The ra-InformationCommon-r17 IE contains information regarding the NR RACH procedure. For handovers to LTE, we need to be able to include information about the LTE RACH procedure. Such information enable optimization on selecting the right target cell based on the RACH performance.For Inter-RAT SHR, an IE for LTE RA related information needs to be added.
Proposal 24	For Inter-RAT SHR, the description for the c-RNTI-r17 IE needs to be updated so it refers to the source cell instead of the target cell.
Proposal 25	Intra-NR SHR to include the time between report generation and report fetching.
Proposal 26	UE reports the following information in SCGFailureInformation message:
Proposal 27	the MCG timers such as T310 and T312 values if running,
Proposal 28	RLC retransmission counter value at the MCG leg.
Proposal 29	UE includes time elapsed between reception of the CPC configuration and the PSCell failure in the SCGFailureInformation
Proposal 30	UE includes the perRAInfoList in the SCGFailureInformation when the UE fails at SCG due to LBT failure (i.e., failureType is set to scg-lbtFailure).
Proposal 31	Upon MCG recovery failure due to SCG failure UE is enabled to log any possible SCG failure type as MCG recovery failure cause in the RLF report.
Proposal 32	UE includes the RA replated information performed toward the SCG (perRAInfoList-SCG) at the time of fast MCG recovery failure in the RLF report.
Proposal 33	UE includes measResultSCG-Failure in the RLF report, if fast MCG recovery procedure fails due to the SCG failure.
Proposal 34	The UE logs indication of RLM/BFD relaxation in the failure report if RLM/BFD relaxation was applied at the time of MCG failure or SCG failures.
Proposal 35	UE does not delete the RLF report upon successful MCG recovery.
Proposal 36	UE logs the following time information for the fast MCG recovery.
a.	T316 running value (i.e., recovery time), always
b.	T316 configured value, only if recovery is successful
c.
Proposal 37	The UE logs and reports the SCG RLF supervision timers’ status e.g., SCG associated T310 and T312 timers’ value in the MCGFailureInformation (i.e., indicating if the SCG RLF timers (SCG T310/T312) are running)
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53552 Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with symc.
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