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1	Introduction
This contribution discussed on how to support SHR based on the agreements so far in RAN3 and RAN2.
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2.1 Agreements achieved in RAN3 and RAN2
The agreements achieved in RAN3 so far:
RAN3#117-e:
SHR for intra-system inter-RAT, HO from NR to LTE will be treated first

RAN3#117bis-e:
T310 and T312 related triggers are to be considered for inter-RAT SHR from NR to LTE.
RAN3 thinks that at least the following parameters can be useful for optimizing inter-RAT successful handover from NR to LTE. LS RAN2 to confirm and request support. Whether the existing IEs defined in Rel-17 for intra-NR SHR can be reused is up to RAN2 decision.
· Source NR cell information
· Target LTE cell information
· Measurement results for source, target and neighbours
· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information
RAN3 thinks that all CHO related information in intra-NR SHR (e.g., time from CHO configuration to execution) is not applicable for inter-RAT SHR.

RAN3#118:
WA: Support inter-RAT SHR from LTE to NR at least for T304 if no impact on LTE.

RAN3#119:
RAN3 sees benefits to support inter-RAT SHR from LTE to NR for T304 trigger with no impact on LTE in Rel-18.

[bookmark: OLE_LINK77][bookmark: OLE_LINK78]Take Option 3 (The receiving node forwards the inter-RAT SHR to corresponding node which generates the SHR trigger condition that triggers the inter-RAT SHR) as baseline for SHR forwarding mechanism in Rel-18.
WA: The content of inter-RAT SHR from LTE to NR includes at least Source LTE cell, Target NR cell .

RAN3#119bis-e:
If a different NR node (different from source NR node) retrieves the SHR collected during an inter-RAT HO (NR to LTE), reuse ACCESS AND MOBILITY INDICATION message (over XnAP and F1AP) and Uplink/Downlink RAN configuration transfer procedures (over NGAP) to forward the SHR to the source NR node
No further discussion in RAN3 on above RACH related information.
Support collection of SHR during successful inter-RAT HO (LTE to NR) for T304 trigger without any LTE impacts in R18, if the following principles are used. Send LS to RAN2 to confirm the first 4 bullets:
· Target gNB can send SHR configuration (T304 trigger) to UE via NR container (targetRAT-MessageContainer) in MobilityFromEUTRACommand 
· UE stores this SHR configuration in NR format
· If T304 trigger is met, UE records SHR in NR format 
· UE reports this SHR to only an gNB (either the target gNB or another gNB)
· gNB retrieving this SHR can forward this SHR to the target gNB for SHR optimizations
The SHR collected during inter-RAT HO (LTE to NR) should include at least Source LTE cell and Target NR cell (assuming RAN2 confirms no LTE impacts based on the principles in Proposal 4)
WA: The triggers for SPR should be represented in terms of percentage values (similar to SHR)

RAN2 has the following agreements at RAN2#120 meeting:
· RAN2 confirmed the support for the parameters for inter-RAT SHR from NR to LTE requested in RAN3 LS, when T310 and T312 are triggering conditions.
· Do not support T304 trigger for inter-RAT SHR from NR to LTE.
RAN2 agreements at RAN2#121 meeting:
1: For Q1 in the LS R2-2211160, RAN2 agrees to reduce/avoid the impact on LTE specification to support inter-RAT SHR.
2: For handover from NR to LTE,UE generates the NR SHR when SHR for inter-RAT mobility is triggered due to T310 or T312 trigger threshold is fulfilled.
3: For HO from NR to LTE, UE records the SHR for inter-RAT mobility in the VarSuccessHO-Report.
4: For inter-RAT SHR, below parameters is stored, reuse the existing IEs defined in Rel-17 for intra-NR SHR:
a.	Source NR cell information
c.	Measurement results for source, target and neighbours
d.	Cause to indicate which inter-RAT SHR triggering condition was met
e.	UE location Information
5:  A new EUTRA target cell CGI is introduced in inter-RAT SHR.
6: For HO from NR to LTE, the T310 and T312 threshold is provided to the UE by source gNB in the otherConfig.
7: For handover from NR to LTE, cross-RAT reporting is not supported, i.e., UE reports the SHR report to the network when it comes back to NR. 
8: RAN2 further discuss if below content is needed for inter-RAT SHR when HO from NR to LTE:
a.	C-RNTI (FFS target or source)
c.	FFS: Time between report generating and fetching 

RAN3#120:
A LS is sent to RAN2 in R3-233380 including the solutions and questions on UE context retrieval.

[bookmark: OLE_LINK5]RAN2#122:
=>	intra-NR SHR and Inter-RAT SHR from LTE to NR will be deprioritized in RAN2 for R18.
RAN3#121:
Support correlation of SHR and LTE RLF Report in case both are generated during an inter-RAT HO from NR to LTE
In order to support correlation, C-RNTI (either source C-RNTI or Target C-RNTI) and time between HO execution and SHR retrieval can be used if reported by the UE. It is up to RAN2 to decide whether to use source C-RNTI or Target C-RNTI.
If RAN2 agrees to use Target C-RNTI in order to support correlation, Target C-RNTI should be included in the Xn HANDOVER REPORT.
[bookmark: OLE_LINK22][bookmark: OLE_LINK40]2.2 SHR for intra-system inter-RAT HO from NR to LTE
There are two open issues on SHR for intra-system inter-RAT HO from NR to LTE:
1) Mobility Information retrieval
2) Correlation of inter-RAT SHR with RLF Report

Mobility Information retrieval:
RAN3 has sent LS to RAN2 by asking RAN2 the feasibility of “Configuration Information” based approach. In the reply LS from RAN2 in R3-235012, RAN2 concluded that it is feasible to specify this type of “Configuration Information”. Some companies expressed some concerns in RAN2. Based on the discussion at RAN3#120 meeting, the following benefits were identified for the “Configuration Information” based approach. 
· The source node does not need to save the UE context for each UE until 48hrs after the UE has been handed over to the target successfully. For SHR, the source node has received UE Context Release message before receiving SHR. Mandating the source node to save the UE context is not in line with TS38.300 and TS38.423. For 100 UEs successfully handed out, maybe only 5~10 UEs has SHR later.
· The source node does not need to maintain an additional table on the mapping of time window and UE Context per C-RNTI. E.g. 
CRNTI:10, UE Context 1 at 10:00-10:05, 
UE Context 2 at 10:05-10:15, 
UE Context 3 at 10:15-10:35,
…
UE Context 48 at xxxx-xxxx
CRNTI:15, UE Context 1 at 9:00-9:05, 
UE Context 2 at 9:05-9:15, 
UE Context 3 at 9:15-9:35,
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UE Context 48 at xxxx-xxxx
· “Configuration Information” based approach could be a general framework for future SON mobility related use cases.

[bookmark: OLE_LINK18]Considering the above benefits of “Configuration Information” based approach and it’s feasible to specify, it is proposed to agree this approach.
Proposal 1: Agree “Configuration Information” based approach for Mobility Information retrieval.
A draft LS is provided in the Annex 1.
Proposal 2: Agree the LS to RAN2 in Annex 1.

Correlation of inter-RAT SHR with RLF Report:
For this correlation issue, RAN3 made the following agreements and sent LS to RAN2 in R3-234716 at last RAN3#121 meeting. We could wait RAN2 conclusion for further discussions.
Support correlation of SHR and LTE RLF Report in case both are generated during an inter-RAT HO from NR to LTE
In order to support correlation, C-RNTI (either source C-RNTI or Target C-RNTI) and time between HO execution and SHR retrieval can be used if reported by the UE. It is up to RAN2 to decide whether to use source C-RNTI or Target C-RNTI.
If RAN2 agrees to use Target C-RNTI in order to support correlation, Target C-RNTI should be included in the Xn HANDOVER REPORT.

2.3 SHR for intra-NR mobility
SHR for intra-NR mobility has been supported in Rel-17. In Rel-17, RAN2 agreed that the target C-RNTI is used for the correlation of SHR and RLF Report (RLF shortly after successful handover). But this part is not described in stage 2.
A stage 2 TP for TS38.300 is provided in Annex 2. Actually, this could also be a Rel-17 CR considering RAN2 has agreed this in Rel-17.
Proposal 3: Agree the change to TS38.300 in Annex 2. It is proposed for RAN3 to decide whether it is a Rel-17 CR or a TP for Rel-18.

For new features of SHR for intra-NR mobility in Rel-18, considering RAN2 agreement at last meeting, any further discussion in RAN3 is pending to the progress in RAN2.

3	Conclusion
This contribution discussed on how to support SHR. We have the following proposals. 

Proposal 1: Agree “Configuration Information” based approach for Mobility Information retrieval.
Proposal 2: Agree the LS to RAN2 in Annex 1.
[bookmark: _GoBack]Proposal 3: Agree the change to TS38.300 in Annex 2. It is proposed for RAN3 to decide whether it is a Rel-17 CR or a TP for Rel-18.
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1. Overall description:
RAN3 would like to thank RAN2 for their reply LS on SHR and SPR. RAN3 discussed the issue further taking RAN2 feedback into account. 
The approach based on Source C-RNTI and the time between the event that triggered the report and the sending of the report to the network only works in case the source NR node keeps the UE context after successful HO. The source NR node may have released the UE context based on the current specifications. In this case, the feature cannot be supported. For Configuration Information based approach, correlation is feasible even if the source NR node has released the individual UE Context. Furthermore, “Configuration Information” based approach could be a general framework for future SON mobility related use cases.
Therefore, RAN3 kindly ask RAN2 to support the Configuration Information based approach in their specification.

2. Actions:
RAN3 respectfully asks RAN2 to take the above information into account and update their specification if feasible.

3. Date of next TSG RAN WG3 meetings:
RAN3#122                      13th - 17th Nov. 2023		    Chicago, US
RAN3#122bis                    22th - 26th Jan. 2024		    TBD


Annex 2: TP for TS38.300
[bookmark: _Toc124536195]15.5.2.7	Successful HO
One of the functions of Mobility Robustness Optimization is to detect a sub-optimal successful handover event. The aim is to identify underlying conditions during successful ordinary handovers, successful DAPS handovers, or successful Conditional handovers.
For analysis of successful handover, the UE supports Successful Handover Report based on configuration by network, if received, and makes the Successful Handover Report available to the network as specified in TS 38.331 [12].
The UE stores the Successful Handover Report until the Successful Handover Report is fetched by the network or for 48 hours after the Successful Handover Report is recorded.
[bookmark: _Hlk138600723]For SHR collected during intra-NR handover, wWhen the target NR node fetches the Successful HO Report from UE and the trigger of SHR is T310/T312, it may forwards the information to the source node, i.e the node handling the cell reported as source cell in this Successful HO Report, by using the ACCESS AND MOBILITY INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG.
When the NG-RAN Node fetches the Successful HO Report from UE is neither source node nor target node of the handover, it may forward the information to the node(s) which configured the Successful HO Report trigger causing the Successful HO Report to be generated, by using the ACCESS AND MOBILITY INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG.
Upon retrieval of a Successful Handover Report, the receiving node may analyse whether its mobility configuration needs adjustment.
For SHR collected during intra-NR handover, the target NR node performs the correlation between the received SHR report and the RLF Report when the trigger of SHR is T304 and the source NR node performs the correlation between the received RLF Report and SHR report when the trigger of SHR is T310/T312. The target NR node or the source NR node correlates the received SHR report with the RLF Report if the same target C-RNTI is received in the RLF Report and the SHR. The target NR node or the source NR node may ignore the received SHR in case a RLF Report is correlated with the same handover.
The SHR report can be used to detect one case of Intra-system Too Late Handover, namely when DAPS HO is configured but an RLF is detected in the source cell during a successful DAPS HO.




