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1	Introduction
This contribution discussed on how to support inter-RAT SHR and SPR based on the agreements so far in RAN3 and RAN2.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]2	Discussion
2.1 Inter-RAT Successful Handover Report
2.1.1 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.

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 .

Further information from the UE is FFS depending on if and how we support correlation mechanism and UE context retrieval mechanism.

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 

2.1.2 SHR for intra-system inter-RAT HO from NR to LTE
RAN3 has agreed that “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.”. 
For inter-RAT HO from NR to LTE, the source node will generate the SHR trigger condition for T310/T312. So the SHR should be forwarded to the source node if a third NR node receives it from the UE. The existing ACCESS AND MOBILITY INDICATION message can be used to transmit the inter-RAT SHR to the source node.
[bookmark: OLE_LINK39]Proposal 1: The existing ACCESS AND MOBILITY INDICATION message is used to transmit the inter-RAT SHR to the source node if a third node receives SHR from the UE.

Two main issues left from last RAN3#119 meeting are if and how we support correlation mechanism and UE context retrieval mechanism. The UE context retrieval and correlation issues are discussed in the following.

UE Context Retrieval:
The purpose of the UE context retrieval is for optimization by the source node after receiving inter-RAT SHR. 
Three solution have been discussed for UE context retrieve in the source node:
Option 1: 
The Mobility Information is sent to the UE together with the T310/T312 threshold configuration. The the UE includes the Mobility Information in the inter-RAT SHR.
Option 2:
UE includes source cell C-RNTI and the Time between report generating and fetching in inter-RAT SHR.
Option 3:
The source node sends C-RNTI or/and Mobility Information to the target node, the target sends it back to the source when the target forwards SHR to the source.

Considering RAN3 agreement that the receiving node forwards the inter-RAT SHR to source NR node, it is not possible for the target ng-eNB to receive the inter-RAT SHR due to the trigger of T310 and T312. Seems there is no scenario to use the Option 2. Only Option 1 and Option 2 are possible for UE context retrieval.
Observation 1: Network based solution (i.e. Option 3) is not possible for UE context retrieval in the source node.

The following drawbacks have been identified for Option 2:
· The source node has to save the UE context until 48hrs after the UE moves away.
· The C-RNTI of the UE has been re-assigned to other UEs after the UE moves away. The source node cannot identify a right UE with the UE reported C-RNTI.
· The source node has to maintain an additional table on the mapping of C-RNTI and time window. E.g. CRNTI:10, Context 1 at 10:00-10:05, Context 2 at 10:05-10:15, …
So Option 2 will bring complex handling in the source node.

While for option 1, the source node does not need to save the individual UE context after the UE has moved away. There is no issue even if the C-RNTI is re-assigned for other UEs. The optimsition of SHR is not for this specific UE. The optimisaiton of SHR is for group of UEs which use the same HO strategy. So Mobility Information is enough for identifying the mobility related context.

Proposal 2: Agree Option 1 as way forward for UE context retrieval i.e. Mobility Information is sent to the UE together with the T310/T312 threshold configuration, then UE includes Mobility Information in the inter-RAT SHR.

This solution has impact on RAN2. We can include it to the LS to RAN2. 
Proposal 3: Include the UE context retrieval solution in the LS to RAN2.

Correlation of inter-RAT SHR with RLF Report:

Correlation is beneficial e.g. in case of both SHR and RLF are recorded, the source node may only need to optimize RLF as it is more serious issue.
Correlation can be done in the source gNB. For T310/T312 trigger, it is the source gNB which need optimsation. For RLF shortly after successful handover, it is also the source node which should make optimization. So correlation in the source node is meaningful. Correlation in the target node is not useful.

The signaling flow is shown in the figure below:


Figure 1: Signalling flow for SHR and RLF
The source gNB (gNB1) can know the SHR and RLF are correlated based on the target C-RNTI received from step 6 and step 7 are equivalent.
Target C-RNTI is already included in SHR and RLF. So no new information is needed from the UE for the correlation.
Observation 2: Target C-RNTI can be used for correlation in the source gNB. No new information from the UE is required for correlation.

Considering there is benefit for correlation and no new information from the UE is required, therefore we propose to agree the correlation mechanism. The source gNB makes the correlation based on the target C-RNTI.
[bookmark: OLE_LINK1]Proposal 4: Agree to support the correlation for SHR and RLF.
Proposal 5: The correlation is performed by the source gNB based on the existing target C-RNTI in the SHR and RLF.
2.1.3 SHR for intra-system inter-RAT HO from LTE to NR
The WA “WA: Support inter-RAT SHR from LTE to NR at least for T304 if no impact on LTE” is achieved at last RAN3#118 meeting. 
Then at RAN3#119 meeting, there is further agreement “RAN3 sees benefits to support inter-RAT SHR from LTE to NR for T304 trigger with no impact on LTE in Rel-18.”
The solution on how to support inter-RAT SHR from LTE to NR for T304 trigger can be discussed after the solution from NR to LTE is clear.
Observation 3: The solution on how to support inter-RAT SHR from LTE to NR for T304 trigger can be discussed after the solution from NR to LTE is clear.

2.2 Successful PScell change report
2.2.1 Agreements achieved in RAN3 and RAN2
The agreements achieved in RAN3 so far:
RAN3#117-e:
SPCR for NR-DC, including: 
· SN- and MN-initiated classic PSCell change / CPC
· intra-SN classic PSCell change / CPC
· classic Addition / CPA
· HO with SN change are not prohibited, but possibly addressed once the basic solution for SPCR is known.
RAN3#117bis-e:
The following information can be included as part of SPCR (parallel discussion happening in RAN2 as well, no need to LS RAN2 if already agreed in RAN2)
1. Source PSCell information, in case of PSCell change/CPC
1. Target PSCell information
1. SPCR cause
1. Latest measurement results
1. Location information of the UE
1. Time elapsed between the CPAC execution and reception of CPAC configuration, in case of CPAC
LS RAN2 to check the reporting of SPCR (delayed or immediate). Ask RAN2 whether the SPCR can be stored at the UE and sent later or is sent immediately after the successful PSCell change or addition.
T310 of SCG and T312 of SCG are not considered as SPCR triggers for classic PSCell addition or CPA (since there is no source SN undergoing RLF). 

RAN3#118:
SPR as abbreviation for Successful PScell Change Report feature.
For SN-initiated classic PScell change the source SN node decides the T310/T312 triggers (e.g timer threshold) and the target SN node decides the T304 triggers (e.g timer threshold).

RAN3#119:
For classic addition/CPA, SN- and MN-initiated classic PSCell change/CPC, the target SN node decides the T304 trigger and performs root cause analysis.
For intra-SN classic PSCell change/CPC, the source SN decides SPR triggers of T310 and T312 and performs root cause analysis.
If the trigger is T312/310, the objective of SPR is to optimize lower layer issues of source PSCell and to optimize PSCell change configuration during mobility.
If the trigger is T312/310, for MN-initiated classic PSCell change/CPC, at least the MN who sent the SPR configuration to the UE is involved in SPR related optimizations.

RAN2 has the following agreements at RAN2#119bis-e meeting:
· For Successful PSCell Change and PSCell Addition reporting, below agreements are made
· Considering that PSCell Addition is also included, SPCR to be referred as SPR.
· SHR is taken as baseline for the SPR in terms of configuration and reporting. T310/T312/T304 triggers will be considered.
· Source PSCell info, target PScell info, neighbour cells info, SPR cause, time elapsed between SPR configuration and execution are agreed to be included in SPR. Others FFS.
RAN2 has the following agreements at RAN2#120 meeting:
· Only MN can retrieve the SPR from the UE.
· UE records/reports PCell SHR and PSCell SPR in separate IEs/reports.
· UE reports only latest successful PSCell change or addition.
· RA info is included in SPR at least when T304 condition is satisfied.

RAN2 has the following agreements at RAN2#121 meeting:
Agreement
1: UE includes available location information in SPR .
2: UE stores SPR at most 48 hours after the last successful PSCell addition/PSCell change report is stored at UE if not fetched. 
3:  At least the following options are needed for releasing  SPR report:
a. New SPR is initiated
b. Upon retrieval of SPR
c. Detach is initiated.
4:  In SPR, reuse CHO candidate cell flag to indicate whether a neighbor cell is CPAC candidate cell or not.

2.2.2 SN-initiated classic PScell change and CPC
At RAN3#118, RAN3 has agreed that “For SN-initiated classic PScell change the source SN node decides the T310/T312 triggers (e.g timer threshold) and the target SN node decides the T304 triggers (e.g timer threshold).”.
So if the PSCell change is due to the T310/T312 triggers, the potential failure during successful PSCell change is brought by the source SN. If the SHR is due to the T304, it is the target SN which may bring the potential failure. Considering the RAN2 agreement “Only MN can retrieve the SPR from the UE.”, the overall signaling flow should be as follow.



Observation 4: Include T310 Threshold and T312 Threshold in the RRC container (i.e. CG-Config message) in SN Change Required message.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Observation 5: Include T304 Threshold in the RRC container (i.e. CG-Config message) in SN Addition Request Acknowledge message.
These changes should be introduced by RAN2.
Proposal 6: Ask RAN2 to include T310 Threshold, T312 Threshold and T304 Threshold in CG-Config message.

[bookmark: OLE_LINK7][bookmark: OLE_LINK12]After the MN gets the SPR from the UE, the MN can decide whether the SPR is due to T310/T12 threshold or T304 threshold configuration. If the SPR is due to T304 threshold configuration, the MN sends the SPR to the target SN. If the SPR is due to T310/T12 threshold configuration, the MN sends the SPR to the source SN. ACCESS AND MOBILITY INDICATION message could be used to transmit SPR from the MN to the SN or new procedure can be defined.
Proposal 7: It is proposed for RAN3 to decide whether using ACCESS AND MOBILITY INDICATION message or new message to transmit SPR from the MN to the SN. ACCESS AND MOBILITY INDICATION message is slightly preferred.

[bookmark: OLE_LINK13]SN-initiated CPC
After the solution for classic PSCell change is concluded, the same principle could be used for CPC.
Proposal 8: The same principle as SN-initiated SN change could be used for SN-initiated CPC.

2.2.3 MN-initiated classic PSCell change and CPC
For T310 and T312, it is FFS which Node decides the triggers and which node performs root cause. The two issues i.e. which node decides the triggers and which node performs root cause analysis can be discussed separately. 
Which Node decides the triggers of T310 and T312 for MN-initiated classic PScell change /CPC
There are three options:
Option 1: The MN node decides the T310/T312 triggers
Option 2: The source SN node decides the T310/T312 triggers 
Option 3: The MN node decides the T310/T312 triggers based on source SN inputs
The timer T310/T312 itself is configured by the source SN. The source SN knows the criterial of the value. So the source SN could give a more reasonable T310/T312 triggers. 
One thing we want to remind is that the similar issue was discussed in Rel-17 i.e. whether the source or the target node decides T310/T312 trigger for handover case. The conclusion is the source node considering that the target node doesn’t know the actual value of T310/T312. With the same reason, Option 1 should not be considered. Comparing with option 2, Option 3 bring additional complexity. 

Proposal 9: For MN-initiated classic PScell change/CPC, the source SN decides the T310/T312 triggers.

Which node performs root cause analysis for SHR due to the triggers of T310 and T312 for MN-initiated classic PScell change /CPC
At last RAN3 meeting, it was agreed “ If the trigger is T312/310, the objective of SPR is to optimize lower layer issues of source PSCell and to optimize PSCell change configuration during mobility.”. So both MN and the source SN should be involved in the optimization.
Proposal 10: For MN-initiated classic PScell change/CPC, both MN and the source SN should be involved in the optimization.

RAN2 has agreed that “Only MN can retrieve the SPR from the UE.”. After the MN retrieves the SPR from the UE, the MN could decide whether optimisation is needed and the MN forwards the received SPR to the source SN.
Proposal 11: For MN-initiated classic PScell change/CPC, the MN forwards the received SPR to the source SN.

Regarding the correlation between the SPR and SCGFailureInformation, this may be discussed after the correlation for handover case is clear.

3	Conclusion
This contribution discussed on how to support inter-RAT SHR and SPR. We have the following observations and proposals. 

For Successful PSCell change report, since RAN3 has an agreement “For SN-initiated classic PScell change the source SN node decides the T310/T312 triggers (e.g timer threshold) and the target SN node decides the T304 triggers (e.g timer threshold)” at RAN3#118 meeting, A TP for 38.423 following this agreement is given in the Annex. It is proposed for RAN3 to agree the TP.

Following the Proposal 3 and Proposal 6, a draft LS is provided in Annex as well.

Inter-RAT SHR:
Proposal 1: The existing ACCESS AND MOBILITY INDICATION message is used to transmit the inter-RAT SHR to the source node if a third node receives SHR from the UE.
Observation 1: Network based solution (i.e. Option 3) is not possible for UE context retrieval in the source node.
Proposal 2: Agree Option 1 as way forward for UE context retrieval i.e. Mobility Information is sent to the UE together with the T310/T312 threshold configuration, then UE includes Mobility Information in the inter-RAT SHR.
Proposal 3: Include the UE context retrieval solution in the LS to RAN2.
Observation 2: Target C-RNTI can be used for correlation in the source gNB. No new information from the UE is required for correlation.
Proposal 4: Agree to support the correlation for SHR and RLF.
Proposal 5: The correlation is performed by the source gNB based on the existing target C-RNTI in the SHR and RLF.
Observation 3: The solution on how to support inter-RAT SHR from LTE to NR for T304 trigger can be discussed after the solution from NR to LTE is clear.

SPCR:
Observation 4: Include T310 Threshold and T312 Threshold in the RRC container (i.e. CG-Config message) in SN Change Required message.
Observation 5: Include T304 Threshold in the RRC container (i.e. CG-Config message) in SN Addition Request Acknowledge message.
Proposal 6: Ask RAN2 to include T310 Threshold, T312 Threshold and T304 Threshold in CG-Config message.
Proposal 7: It is proposed for RAN3 to decide whether using ACCESS AND MOBILITY INDICATION message or new message to transmit SPR from the MN to the SN. ACCESS AND MOBILITY INDICATION message is slightly preferred.
Proposal 8: The same principle as SN-initiated SN change could be used for SN-initiated CPC.
Proposal 9: For MN-initiated classic PScell change/CPC, the source SN decides the T310/T312 triggers.
Proposal 10: For MN-initiated classic PScell change/CPC, both MN and the source SN should be involved in the optimization.
Proposal 11: For MN-initiated classic PScell change/CPC, the MN forwards the received SPR to the source SN.

Reference
[1] R3-226003, LS on inter-RAT SHR and SPCR
[2] TS38.423
[3] TS37.340
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This message is sent by NG-RAN node1 to transfer access and mobility related information to NG-RAN node2.
Direction: NG-RAN node 1  NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	RACH Report List
	
	0..1
	
	
	YES
	ignore

	>RACH Report List Item
	
	1 .. <maxnoofRACHReports>
	
	
	EACH
	ignore

	[bookmark: _Hlk39132149]>>RACH Report Container
	O
	
	OCTET STRING
	RA-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

	>>UE Assistant Identifier
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	YES
	ignore

	Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	–
	

	>>Successful HO Report Container
	O
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	–
	

	Successful PSCell Report List
	
	0..1
	
	
	YES
	ignore

	> Successful PSCell Report List Item
	
	1 .. <maxnoofSuccessfulPSCellReports>
	
	
	–
	

	>> Successful PSCell Report Container
	O
	
	OCTET STRING
	FFS: pending on RAN2
	–
	



	Range bound
	Explanation

	[bookmark: OLE_LINK118]maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports, the maximum value is 64.

	maxnoofSuccessfulPSCellReports
	Maximum no. of Successful PSCell Reports, the maximum value is FFS.




****************************End of change ***************************

Annex 2: Draft LS to RAN2
3GPP TSG-RAN WG3 Meeting #119	R3-23xxxx
Feb 27th – Mar 3td 2023

Title:	LS on inter-RAT SHR and SPR
Release:	Rel-18
Work Item:	NR_ENDC_SON_MDT_enh2-Core
Source:	RAN3
To:	RAN2
Cc:	-
Contact Person:	
	Name: 		Lixiang Xu
E-mail Address:	lx.xu@samsung.com
                         
Attachments:	-


1. Overall description:
RAN3 discussed inter-RAT Successful Handover Report (SHR) and Successful PSCell Report (SPR) and have the following agreement:
Inter-RAT SHR from NR to LTE
For UE context retrieval in source node, the following UE based solution is considered appropriate by RAN3:
· The source node sends the Mobility Information together with the SHR triggers to the UE.
· The UE includes the Mobility Information in the SHR to be sent to the source node.

Mobility Information is related to the handover which is assigned by the source RAN node. The source RAN node provides it in order to enable later analysis of the conditions that led to inter-RAT SHR.

Furthermore, RAN3 has make agreements on the support of inter-RAT SHR from LTE to NR for T304.

Successful PSCell Report (SPR)
To support the configuration of SPR, RAN3 concluded that T310 Threshold, T312 Threshold and T304 Threshold configuration needs to be included in CG-Config message.

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

3. Date of next TSG RAN WG3 meetings:
RAN3#120                         22th - 26th May 2023		    Korea
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