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1	Introduction
In RAN2#120 meeting [1], agreements on SON enhancements for inter-RAT SHR were achieved:
Agreements:
1	For Q5 in R2-2211160, RAN2 confirms the support for the parameters for inter-RAT SHR from NR to LTE when T310 and T312 are configured as triggering condition.
[bookmark: _Hlk126572377]2	T304 trigger for inter-RAT SHR from NR to LTE is not supported.
RAN2#120 meeting also agreed to prioritise inter-RAT HO from NR to LTE first, inter-RAT HO from LTE to NR can be considered after that. 
In RAN2#121 meeting [2], further agreements were achieved:
Agreement:
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 

In this contribution, we would further discuss details of SHR.
2	Discussion
[bookmark: _Hlk98841749]2.1 intra-NR SHR
Similar as inter-RAT, RAN3#119bis-e meeting agreed that in case the SHR collected during an intra-NR HO is retrieved in a NR node different from source/target NR node, the receiving node performs initial analysis (identifies the node(s) to which the SHR is to be forwarded) and forwards the SHR to the corresponding node(s) which generates the SHR trigger condition that triggered the SHR.
In R17, target C-RNTI is introduced in intra-NR SHR, obviously it is used to correlate NR SHR (which is triggered due to T304 trigger condition is fulfilled) and NR RLF Report in case that there is a RLF shortly after a successful intra-NR HO, i.e. when T304 triggers intra-NR SHR, the receiving node forwards the intra-NR SHR to the target gNB, based on the target C-RNTI which is included in both intra-NR SHR and NR RLF Report, the target gNB can performs correlation without any spec impact. 
Observation 1: When T304 triggers intra-NR SHR, the target gNB can correlate the intra-NR SHR and NR RLF Report based on target C-RNTI.
When T310/T312 triggers intra-NR SHR, the receiving node forwards the intra-NR SHR to the source gNB, to enable UE context retrieval at source gNB, it is beneficial to source C-RNTI and Time between HO command and SHR retrieval in the intra-NR SHR.
Proposal 1: For retrieval of UE context at source gNB during intra-NR HO, the UE can include source C-RNTI, and Time between HO command and SHR retrieval in the intra-NR SHR.
[bookmark: _Hlk130995493]Another issue is when T310/T312 triggers intra-NR SHR, how network performs correlation of intra-NR SHR and NR RLF Report. There are two options:
· Option i: source gNB performs correlation based on target C-RNTI. In Option i, even source gNB can’t understand target C-RNTI, target C-RNTI is just used as a reference to enable correlation, i.e. source gNB can identify that the two reports are for a same handover procedure for a same UE when a same target C-RNTI is included in both intra-NR SHR and NR RLF Report.
· [bookmark: _Hlk134538936]Option ii: source gNB performs correlation based on source C-RNTI. In Option ii, source C-RNTI is needed in intra-NR SHR. Since target node would explicitly transfer source C-RNIT to source node when forwarding RLF report to source node, source gNB can correlate intra-NR SHR and NR RLF Report, based on the source C-RNTI which is received in the intra-NR SHR and explicitly received from target gNB.
Option i has no spec impacts, but Option ii is better from technical point of view and the only spec impact is to include source C-RNTI in intra-NR SHR, besides correlation, source C-RNTI can also be used by the source gNB for UE context retrieval as Proposal 1 mentioned, therefore, Option ii is preferred.
Observation 2: When T310/T312 triggers intra-NR SHR, source gNB correlates intra-NR SHR and NR RLF Report in case that there is a RLF shortly after a successful intra-NR HO.
Proposal 2: When T310/T312 triggers intra-NR SHR, source C-RNTI can be included in the intra-NR SHR.
2.2 inter-RAT SHR from NR to LTE
For inter-RAT SHR from NR to LTE, only T310 and T312 related triggers are to be considered. Based on RAN3#119 meeting’s agreements, the receiving node forwards the inter-RAT SHR to source NR node when T310/T312 triggers the inter-RAT SHR.
Similar as what is proposed for intra-NR SHR, for the issue on how to retrieve UE context at source gNB, it is beneficial to include source C-RNTI, and Time between HO command and SHR retrieval in the inter-RAT SHR.
Proposal 3: For retrieval of UE context at source gNB during inter-RAT HO from NR to LTE, the UE can include source C-RNTI, and Time between HO command and SHR retrieval in the inter-RAT SHR.
Another issue is in case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation. Simailar as intra-NR SHR, we think correlation of NR RLF and LTE SHR is needed since it is beneficail for MRO analysis and optimisation at network side to avoid mistakes. The solutions for network correlation are as below:
· Option A: source gNB performs correlation based on target C-RNTI. In Option A, target C-RNTI is needed in inter-RAT SHR even source gNB can’t understand target C-RNTI, target C-RNTI is just used as a reference to enable correlation, i.e. source gNB can identify that the two reports are for a same handover procedure for a same UE when a same target C-RNTI is included in both inter-RAT SHR and LTE RLF Report.
· Option B: source gNB performs correlation based on source C-RNTI. In Option B, source C-RNTI is needed in inter-RAT SHR. Since target node would explicitly transfer source C-RNIT to source node when forwarding RLF report to source node, source gNB can correlate inter-RAT SHR and LTE RLF Report, based on the source C-RNTI which is received in the inter-RAT SHR and explicitly received from target eNB.
[bookmark: _Hlk134540968]The spec impact of Option A is to include target C-RNTI in inter-RAT SHR, and the spec impact of Option B is to include source C-RNTI inter-RAT SHR, since source C-RNTI can also be used by the source gNB for UE context retrieval besides correlation, Option B is preferred.
Observation 3: When T310/T312 triggers inter-RAT SHR from NR to LTE, source gNB correlates inter-RAT SHR and LTE RLF Report in case that there is a RLF shortly after a successful inter-RAT HO from NR to LTE.
Proposal 4: When T310/T312 triggers inter-RAT SHR from NR to LTE, source C-RNTI can be included in the inter-RAT SHR.

2.3 inter-RAT SHR from LTE to NR
RAN3#119bis-e meeting sent an LS to RAN2 on intra-system inter-RAT SHR and on SPR [3], the corresponding part for inter-RAT SHR were as below:
Inter-RAT SHR
RAN3 has agreed to support collection of SHR during successful inter-RAT HO (LTE to NR) but only if there is no impact on LTE. With this in mind, RAN3 agreed to only consider the T304 trigger. This agreement will be revisited if RAN2 detects impact on LTE. This decision further relied on the following assumptions which needs to be confirmed by RAN2: 
· 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 only to an gNB (either the target gNB or another gNB) 

In case the above scenario is also considered feasible for RAN2, RAN3 has identified that at least the following information is beneficial to be reported from the UE:
· Source LTE cell identity
· Target NR cell identity

Even RAN2#120 meeting agreed to prioritise inter-RAT HO from NR to LTE first, inter-RAT HO from LTE to NR can be considered after that, since we achieved much progress for inter-RAT SHR from NR to LTE, RAN2 can start discussion for inter-RAT SHR from LTE to NR based on RAN3’s LS.
RAN3 has agreed to support collection of SHR during successful inter-RAT HO (LTE to NR) but only if there is no impact on LTE, RAN3 agreed to only consider the T304 trigger. This agreement will be revisited if RAN2 detects impact on LTE. From RAN2 point of view, RAN2 can confirm that T304 trigger for inter-RAT SHR from LTE to NR is supported, but neither T310 nor T312 trigger for inter-RAT SHR from LTE to NR is supported.
Proposal 5: T304 trigger for inter-RAT SHR from LTE to NR is supported, but neither T310 nor T312 trigger for inter-RAT SHR from LTE to NR is supported.
Also, RAN2 can confirm below procedure for inter-RAT SHR from LTE to NR:
· 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 only to an gNB (either the target gNB or another gNB).
Proposal 6: For inter-RAT SHR from LTE to NR:
· 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 only to an gNB (either the target gNB or another gNB).
Additionally, RAN3 has identified that at least the following information is beneficial to be reported from the UE:
· Source LTE cell identity
· Target NR cell identity
From RAN2 point of view, these two parameters can be confirmed. Besides them, similar as inter-RAT SHR from NR to LTE, measurement results, cause of inter-RAT SHR and UE location Information can also be reported.
Proposal 7: Inter-RAT SHR from LTE to NR can at least include:
· Source LTE cell identity
· Target NR cell identity
· Measurement results for source, target and neighbours
· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information
3	Conclusion
In this contribution, the details of SHR are discussed. We have the following observations and proposals:
Observation 1: When T304 triggers intra-NR SHR, the target gNB can correlate the intra-NR SHR and NR RLF Report based on target C-RNTI.
Observation 2: When T310/T312 triggers intra-NR SHR, source gNB correlates intra-NR SHR and NR RLF Report in case that there is a RLF shortly after a successful intra-NR HO.
Observation 3: When T310/T312 triggers inter-RAT SHR from NR to LTE, source gNB correlates inter-RAT SHR and LTE RLF Report in case that there is a RLF shortly after a successful inter-RAT HO from NR to LTE.
Proposal 1: For retrieval of UE context at source gNB during intra-NR HO, the UE can include source C-RNTI, and Time between HO command and SHR retrieval in the intra-NR SHR.
Proposal 2: When T310/T312 triggers intra-NR SHR, source C-RNTI can be included in the intra-NR SHR.
Proposal 3: For retrieval of UE context at source gNB during inter-RAT HO from NR to LTE, the UE can include source C-RNTI, and Time between HO command and SHR retrieval in the inter-RAT SHR.
Proposal 4: When T310/T312 triggers inter-RAT SHR from NR to LTE, source C-RNTI can be included in the inter-RAT SHR.
Proposal 5: T304 trigger for inter-RAT SHR from LTE to NR is supported, but neither T310 nor T312 trigger for inter-RAT SHR from LTE to NR is supported.
Proposal 6: For inter-RAT SHR from LTE to NR:
· 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 only to an gNB (either the target gNB or another gNB).
Proposal 7: Inter-RAT SHR from LTE to NR can at least include:
· Source LTE cell identity
· Target NR cell identity
· Measurement results for source, target and neighbours
· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information
Reference
[1] Chairman notes of RAN2#120 meeting
[2] Chairman notes of RAN2#121 meeting
[3] R3-232140, LS on intra-system inter-RAT SHR and SPR, Huawei
