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1	Introduction
In this contribution, we discuss two features including:
1- Successful PSCell change/addition report (SPR)
a. SHR configuration contents
b. SHR reporting mechanism
c. Content of the SHR 
2- Inter RAT SHR
[bookmark: _Ref178064866]2	SPR for NR-DC
In our understanding, PSCell change procedure is similar to traditional HO but on the SN side and PSCell addition can be treated as a special case of PSCell change. In Rel-17, successful handover report (SHR) has been standardized for HO, it could be taken as a baseline for the SPR report.
[bookmark: _Toc115350896]Successful Handover Report (SHR) is the baseline for the successful PSCell report (SPR) in terms of configuration and reporting.
In the following we discuss the SPR configuration, report and fetching mechanism separately.
SPR configuration aspect:
In Rel-17 SHR, the network nodes involved in the handover procedure (i.e., source and target nodes) sets a threshold associated to the RLF timer values (T312, T310, T304) based on which UE collects SHR report during handover if at least one of the triggering thresholds is fulfilled.
[bookmark: _Toc115350514]In Rel-17 SHR report, network sets threshold values for T304, T310, T312 timers based on which SHR report is triggered by the UE.
In our view the same set of thresholds can be applicable to trigger SPR for the PSCell operations and in particular for PSCell change. However, we think only threshold configured for T304 is applicable to the PSCell addition.
[bookmark: _Toc115350515]Thresholds set for the SHR such as thresholds associated to timer T304, T310 and T312 are applicable to the SPR configuration in case of PSCell change.
[bookmark: _Toc115350516]Thresholds set for the T310 and T312 are not applicable to PSCell addition (only PSCell change).

In addition, according to RAN3 LS sent to RAN2, 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. 
[bookmark: _Toc115350517]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.
[bookmark: _Toc115350518]The time elapsed between fulfilling first and second events (e.g., A3 and A5 events) configured as part of conditional CPAC can be subject to optimization.

In addition, the time elapsed since receiving of the CPAC configuration to the time of execution of CPAC is yet another important parameter to optimize. 
[bookmark: _Toc115350519]The time elapsed since 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 CPAC operation.
[bookmark: _Toc115350520]When the UE is in dual connectivity with a NR-U PSCell the UE can log SPR when it experiences LBT issue during CPAC operation.


[bookmark: _Toc115350897]SPR is triggered based on the following triggering thresholds:
- T304 timer threshold
- T310 timer threshold
- T312 timer threshold
- time between CPAC events threshold
- time between receiving CPAC configuration to the execution of the CPAC
- Experiencing LBT issues during CPAC execution

SPR reporting mechanism:
Moreover, in Rel-17, network is allowed to fetch SHR from the UE up to 48 hrs after the report was generated. Following the similar principle, SPR report can be fetched up to 48 hrs after its generation by the MN.
Furthermore, it is possible that SPR fetching is performed by SN or MN or a different node if UE performs handover or performs state transitions between RRC_CONNECTED to RRC_IDLE and returns to RRC_CONNECTED state in a different node. Similar scenario has previously arisen for RACH and MHI reports where it was decided that the serving MN may collect the report if the UE is in DC, or the serving node may collect the report if the UE is in single connectivity. In our opinion, this should be the baseline for SPR also.
[bookmark: _Toc115350898]Network may collect SPR up to 48 hrs after the UE generated it.
- If the UE is in DC, MN collects the SPR.
- if the UE is in single connectivity, serving node collects the SPR.
Content of the SPR:
Upon retrieving the SPR report from the UE, network needs to identify the proper node that configured it to optimize PSCell configuration of the node and forward the SPR to the right node. Thus, it is important that UE includes cell IDs of the source, target PSCells and source PCell information 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: _Toc115350899]UE logs at least the following information in the SPR report:
[bookmark: _Toc115350900]Source and target PSCell information, Source PCell information and measurements
[bookmark: _Toc115350901]Neighbour cell measurements
[bookmark: _Toc115350902]Time between events of CPC triggering events
[bookmark: _Toc115350903]Time elapsed between the initiation of the last CPAC execution towards the target PSCell and the reception of the latest CPC for this target PSCell.
[bookmark: _Toc115350904]LBT related information and measurements
2	Inter-RAT SHR
During RAN3#117 it was agreed that:
1. SHR for intra-system inter-RAT, HO from NR to LTE will be treated first

In this paper, we will first look at Inter-RAT SHR from NR to E-UTRA.

The Rel-18 SON WID New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) says:
“The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose.”, and
“- Support of SON/MDT enhancements for [RAN3, RAN2]:
· …
· Successful Handover Report (e.g. inter-RAT)”

The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA.
[bookmark: _Toc115350521]The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA.

This observation implies that only the gNB (but not the eNB) is allowed to supply configuration for Inter-RAT SHR from NR to E-UTRA. In addition, given the limited time and the priority of other topics (e.g., NR-U) we propose the following.
[bookmark: _Toc115350905]The gNB (but not the eNB) is allowed to supply configuration for Inter-RAT SHR from NR to E-UTRA.

Intra-NR SHR is triggered based on three timers, T304, T310 and T312, see TS 38.331 clause 5.7.10.6 [2]. Triggering is done if a timer has reached a threshold of the full timer value. Also, the value of timer T304 is determined by the target cell, while timers T310 and T312 are determined by the source cell. For NR-to-E-UTRA SHR, the target cell is an E-UTRA cell, therefore only timers T310 and T312 are available. 
[bookmark: _Toc115350522]Compared to Intra-NR SHR, only timers T310 and T312 are available in Inter RAT SHR.

Furthermore, there is a consensus in RAN2 to avoid or even refrain from changing E-UTRA specifications.
For these reasons, we propose to use thresholds based on timers T310 and T312 for Inter-RAT SHR from NR to E-UTRA.
[bookmark: _Toc115350906]Use thresholds based on timers T310 and T312 for Inter-RAT SHR from NR to E-UTRA.

For Intra-NR SHR, when a SHR has been generated for a handover, the target gNB gets notified immediately when it receives RRCReconfigurationComplete containg a successHO-InfoAvailable=true IE. It can then use a UEInformationRequest/UEInformationResponse sequence to retrieve the SHR.

For Inter-RAT SHR from NR to E-UTRA, the situation is different. A SHR can be generated but the eNB does not get notified, as there is no E-UTRA IE to convey this information to the eNB. 
[bookmark: _Toc115350523]There is no means of making an eNB aware of the existence of a SHR.

The SHR stays in the UE until the UE reaches a NR network, where the presence of the SHR can be conveyed by the RRCReconfigurationComplete message, just as for Intra-NR SHR. As we do not want to change the specifications for E-UTRA, we therefore propose that only a NR network fetches the SHR.
[bookmark: _Toc115350907]Inter-RAT SHR is fetched by gNBs but not eNBs.

Our understanding is that Inter-RAT SNR from NR to E-UTRA, using threshold associated to the timers T310 and T312 is possible with changes only to 38.331, and no other specification. We motivate that by looking at the four stages for generating a NR-to-E-UTRA SHR: 
Configuring SHR is done using a successHO-Config IE in an RRCReconfiguration message from the source gNB. This reconfiguration needs to be done prior to the actual handover, as an Inter-RAT handover does not involve any RRCReconfiguration message.
Triggering of a SHR is done during a handover. This is when the UE receives a MobilityFromNRCommand (clause 5.4.3.) For SHR determination, this clause can call on clause 5.7.10.6, see next item.
Actions for SHR determination is done in clause 5.7.10.6. This clause fills in the VarSuccessHO-Report. This clause is very NR heavy, and needs careful update to cater for Inter-RANT SHR.
Fetching the SHR is done when the UE comes back to NR. 

[bookmark: _Toc115350524]Specification of Inter-RAT SHR from NR to E-UTRA can be achieved by updating TS 38.331 only.
Hence, given the above analysis and also the limited time and the priority of the other topics, we propose,
[bookmark: _Toc115350908]RAN2 update only NR specifications in order to specify Inter-RAT SHR from NR to E-UTRA.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In Rel-17 SHR report, network sets threshold values for T304, T310, T312 timers based on which SHR report is triggered by the UE.
Observation 2	Thresholds set for the SHR such as thresholds associated to timer T304, T310 and T312 are applicable to the SPR configuration in case of PSCell change.
Observation 3	Thresholds set for the T310 and T312 are not applicable to PSCell addition (only PSCell change).
Observation 4	Setting two events for conditional PSCell change/addition is a delicate task and sub-optimal configuration may lead to sub-optimal performance of PScel change/addition operation.
Observation 5	The time elapsed between fulfilling first and second events (e.g., A3 and A5 events) configured as part of conditional CPAC can be subject to optimization.
Observation 6	The time elapsed since receiving the CPAC configuration to the time of CPAC execution can be subject to optimization.
Observation 7	When the UE is in dual connectivity with a NR-U PSCell the UE can log SPR when it experiences LBT issue during CPAC operation.
Observation 8	The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA.
Observation 9	Compared to Intra-NR SHR, only timers T310 and T312 are available in Inter RAT SHR.
Observation 10	There is no means of making an eNB aware of the existence of a SHR.
Observation 11	Specification of Inter-RAT SHR from NR to E-UTRA can be achieved by updating TS 38.331 only.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Successful Handover Report (SHR) is the baseline for the successful PSCell report (SPR) in terms of configuration and reporting.
Proposal 2	SPR is triggered based on the following triggering thresholds: - T304 timer threshold - T310 timer threshold - T312 timer threshold - time between CPAC events threshold - time between receiving CPAC configuration to the execution of the CPAC - Experiencing LBT issues during CPAC execution
Proposal 3	Network may collect SPR up to 48 hrs after the UE generated it. - If the UE is in DC, MN collects the SPR. - if the UE is in single connectivity, serving node collects the SPR.
Proposal 4	UE logs at least the following information in the SPR report:
Source and target PSCell information, Source PCell information and measurements
Neighbour cell measurements
Time between events of CPC triggering events
Time elapsed between the initiation of the last CPAC execution towards the target PSCell and the reception of the latest CPC for this target PSCell.
LBT related information and measurements
Proposal 5	The gNB (but not the eNB) is allowed to supply configuration for Inter-RAT SHR from NR to E-UTRA.
Proposal 6	Use thresholds based on timers T310 and T312 for Inter-RAT SHR from NR to E-UTRA.
Proposal 7	Inter-RAT SHR is fetched by gNBs but not eNBs.
Proposal 8	RAN2 update only NR specifications in order to specify Inter-RAT SHR from NR to E-UTRA.
[bookmark: _In-sequence_SDU_delivery]
