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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-18, SON/MDT WID [1] has the following as one of the objectives,
Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PSCell change report
· Successful Handover Report (e.g., inter-RAT)
· NPN 
· RACH report
· fast MCG recovery
· NR-U (MRO and UL MLB)
This paper will discuss SON enhancements for the SHR for inter-RAT handover and successful PSCell change reporting. 
2. Discussion
2.1 SON/MDT enhancements for successful handover report
In rel-17, SHR is considered only for intra-NR handovers. SHR for intra-LTE and inter-RAT handovers was not supported in Rel-17. Rel-18 SON/MDT WID considers supporting enhancements for SHR (e.g., inter-RAT). In RAN3#117-emeeting, RAN3 discussed different scenarios for SHR (e.g., inter-RAT) and agreed to prioritize, i.e., “SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE will be treated first.” [3].  
2.1.1	Trigger conditions for generating SHR during inter-RAT HO and measurement reporting
As we are discussing 5G advanced features, there is no motivation to introduce new LTE-specific changes. Therefore, in our view changes to the LTE specification should be avoided. 

Observation 1: We are discussing 5G advanced features in the 3GPP meetings. There is no motivation to introduce new LTE-specific changes. 

Proposal 1: RAN2 should avoid LTE specification impacts to support inter-RAT SHR.  

Observation 2: In LS R2-2209104, RAN3 agreed to prioritize SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE.

Note that the SHR report was introduced in rel-17 for reporting lower layer issues during an NR-NR successful handover, i.e., for optimizing RLM/BFD configurations by knowing whether a threshold of the configured RLM/BFD timers (e.g., T310 or T312) has been crossed at the UE during successful handovers. Similarly, the T304 threshold (configured by the target cell) was introduced to determine any RACH issues with the ongoing successful handover procedure. In our view, in the beam-centric system, the T304 threshold may help optimize RACH resources/configuration for the beams. However, as LTE does not intrinsically support a beam-based structure, there is little benefit in trying to capture SHR for T304-related issues. Note that during the MobilityFromNRCommand, the carries information about the target cell identifier(s) and radio parameters relevant for the target radio access technology (including RACH configuration and T304 timers) are provided to the UE in the targetRAT-MessageContainer. Therefore, an NR UE may not be aware of the T304 threshold. T304 values and threshold cannot be accessed until UE

Observation 3: During the MobilityFromNRCommand, the T304 value is provided to the UE in the targetRAT-MessageContainer.

Observation 4: LTE specification impact is required to configure the T304 threshold.

Observation 5: A NR UE may not be aware of the EUTRA ASN.1 encoding. Therefore, to generate SHR for the T304 threshold LTE SHR needs to be introduced.   

Observation 6: For successful intra-system inter-RAT (handovers from NR to LTE), due to the absence of a beam-based structure in LTE and as the T304 threshold cannot be supported without LTE specification impact, the T304 threshold should be avoided.

Proposal 2: Consider only RLM/BFD timers (i.e., only T310 and T312) threshold for generating SHR for intra-system inter-RAT, HO from NR to LTE, i.e., no need to support T304 threshold. 

2.2 SON/MDT enhancements for SPR

In RAN2#119bis-emeeting [3], RAN2 made the following agreements,

Agreements
1	RAN2 confirms the scenarios for SPR for NR-DC, including:
•	SN- and MN-initiated classic PSCell change / CPC
•	Intra-SN classic PSCell change / CPC
•	Classic Addition / CPA
1a	RAN2 will discuss HO with SN change later, after the basic solution for SPR is known
2	Given that PSCell addition is proposed by all companies, SPR is used as the abbreviations to use for the feature.
3	RAN2 confirm to prioritize NR-DC scenario for SPR.
4	SHR solution is taken as baseline for the SPR in terms of configuration and reporting at high level. Details of the configuration and report need to be tailored/customized/new message per use case.
5	Network configures SPR configuration IE for the UE, with at least the following triggering conditions:
•	T310 triggering condition
•	T312 triggering condition
•	T304 triggering condition
5a: Other triggering conditions are FFS
5b: Values of the triggering conditions are FFS
5c: Which node configures the triggering condition is FFS. 
6	RAN2 agree to the following:
A.	SPR configuration is configured by network through otherConfig 
B.	SPR is fetched via UE Information Request/Response procedure

7	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.)
f)	The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 

7a: FFS on whether to reuse CHO candidate cell flag for the CPAC candidate cells or define a new flag to indicate CPAC candidate cell.
7b: FFS on whether to include or on conditional inclusion of random access related information.
7c:	FFS on Location Information

As mentioned in the agreements on trigger conditions, we have some open issues related to the values of the trigger conditions and which node should configure the trigger conditions. 

Proposal 3: RAN2 can consider SHR as the reference for the values of the triggering conditions, i.e., values are configured as the percentage of actual timer values. 

When (re-)configuration does not require MN involvement, then (re-)configuration message (including the configuration of RLF timers and counters) can be sent over SRB3. Therefore, in our view, in such scenarios, the threshold can be sent to UE over SRB3. 

Observation 7: When (re-)configuration does not require MN involvement, then (re-)configuration message (including the configuration of RLF timers and counters) can be sent over SRB3.

Proposal 4: When (re-)configuration does not require MN involvement, SPR thresholds can be sent By SN over SRB3.

Note that RAN3 is currently discussing optimization objectives associated with SPR and which node configures the triggering conditions in different scenarios. RAN2 can wait for RAN3 to conclude the discussion on which node configures the triggering conditions.

Observation 8: RAN3 is currently discussing the optimization objective associated with SPR and which node configures the triggering conditions in different scenarios.

Proposal 5: RAN2 should wait for RAN3 to conclude discussions on the optimization objective associated with SPR and which node configures the triggering conditions in different scenarios.

2.2.1 Further considerations for SPCR reporting

Note that for SHR in Rel-17, a UE variable was introduced to store relevant measurements and information for the successful handover report. UE variable is released if the report is not retrieved by the network within 48 hours. Note that as agreed by RAN3, there can be different scenarios for generating SCPR as mentioned above. For MN-initiated CPC and CPA procedures, the execution conditions, measurement gaps, and others are determined by the MN. In another scenario, e.g., SN-initiated CPC or CPA, the execution conditions, measurement gaps, and others are determined by the source SN. Therefore, for the SPC report, we can have the following two options for clearing the successful PSCell change report,
1. Clear after 48 hours if not retrieved by network: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG), and other RRC complete messages. Clear after 48 hours if not retrieved by the network. 
2. Clear upon PCell change: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell. 

Observation 9: There can following two options for clearing the SPCR,
1. Clear after 48 hours if not retrieved by network: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG), and other RRC complete messages. Clear after 48 hours if not retrieved by the network. 
2. Clear upon PCell change: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell. 

Note that there can be multiple PSCell change/addition procedures when UE is connected to the same PCell. During these PSCell changes, UE may frequently overwrite the SPCR. Furthermore, note that the SPCR may have relevance for both MN and SN, as MN and SN may want to optimize relevant configurations, therefore storing the SPCR becomes useless. Therefore, UE should clear SPCR upon PCell change. 

Observation 10: There can be multiple PSCell change/addition procedures when UE is connected to the same PCell.

Observation 11: UE has limited memory to store the reports.

Proposal 6: Considering the limited memory at the UE, only the latest successful PSCell change is reported by the UE.

Proposal 7: UE can clear SPCR upon PCell change, i.e., UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell.    
3. Conclusion 
Observation 1: We are discussing 5G advanced features in the 3GPP meetings. There is no motivation to introduce new LTE-specific changes. 

Proposal 1: RAN2 should avoid LTE specification impacts to support inter-RAT SHR.  

Observation 2: In LS R2-2209104, RAN3 agreed to prioritize SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE.

Observation 3: During the MobilityFromNRCommand, the T304 value is provided to the UE in the targetRAT-MessageContainer.

Observation 4: LTE specification impact is required to configure the T304 threshold.

Observation 5: A NR UE may not be aware of the EUTRA ASN.1 encoding. Therefore, to generate SHR for the T304 threshold LTE SHR needs to be introduced.   

Observation 6: For successful intra-system inter-RAT (handovers from NR to LTE), due to the absence of a beam-based structure in LTE and as the T304 threshold cannot be supported without LTE specification impact, the T304 threshold should be avoided.

Proposal 2: Consider only RLM/BFD timers (i.e., only T310 and T312) threshold for generating SHR for intra-system inter-RAT, HO from NR to LTE, i.e., no need to support T304 threshold. 

Proposal 3: RAN2 can consider SHR as the reference for the values of the triggering conditions, i.e., values are configured as the percentage of actual timer values. 

Observation 7: When (re-)configuration does not require MN involvement, then (re-)configuration message (including the configuration of RLF timers and counters) can be sent over SRB3.

Proposal 4: When (re-)configuration does not require MN involvement, SPR thresholds can be sent By SN over SRB3.

Observation 8: RAN3 is currently discussing the optimization objective associated with SPR and which node configures the triggering conditions in different scenarios.

Proposal 5: RAN2 should wait for RAN3 to conclude discussions on the optimization objective associated with SPR and which node configures the triggering conditions in different scenarios.

Observation 9: There can following two options for clearing the SPCR,
1. Clear after 48 hours if not retrieved by network: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG), and other RRC complete messages. Clear after 48 hours if not retrieved by the network. 
2. Clear upon PCell change: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell. 

Observation 10: There can be multiple PSCell change/addition procedures when UE is connected to the same PCell.

Observation 11: UE has limited memory to store the reports.

Proposal 6: Considering the limited memory at the UE, only the latest successful PSCell change is reported by the UE.

Proposal 7: UE can clear SPCR upon PCell change, i.e., UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell.     
4. Reference
[1] RP-221825, “Revised WID: 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)”
[3] TS 38.331, “Radio Resource Control (RRC) protocol specification (Release 17)” 
[2] RAN2#119bis-emeeting report
[4] TS 37.340, “Multi-connectivity; Stage 2 (Release 17)”
[5] TS 38.300, “NR and NG-RAN Overall description; Stage 2 (Release 17)”
