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1	Introduction
This contribution discussed on how to support inter-RAT SHR and Successful PSCell change report 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.

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.
2.1.2 SHR for intra-system inter-RAT HO from NR to LTE
The forwarding of inter-RAT SHR over network interface is in RAN3 scope. Therefore, the forwarding mechanism over network interface should be discussed firstly.
RAN3 has agreed to support the T310 and T312 related triggers for inter-RAT SHR from NR to LTE. RAN2 concluded not support T304 trigger for inter-RAT SHR from NR to LTE.
It is the source NR node to configure T310 and T312 triggers. In this case, only the source node needs to know the inter-RAT SHR and make some optimization. 
Observation 1: Only the source NR node needs to know the inter-RAT SHR and make some optimization in case the inter-RAT SHR is due to the T310 and T312 related triggers for inter-RAT HO from NR to LTE.

In case the inter-RAT SHR is due to the T310 and T312 related triggers for inter-RAT HO from NR to LTE, it is reasonable for the UE to save inter-RAT SHR in source NR RRC format. Then the source NR node can understand the inter-RAT SHR and make corresponding optimization.
Observation 2: It is reasonable for the UE to save inter-RAT SHR in source NR RRC format in case the inter-RAT SHR is due to the T310 and T312 related triggers for inter-RAT HO from NR to LTE.

The next question is whether the UE sends inter-RAT SHR to a NR node only or the inter-RAT SHR can also be sent to a ng-eNB.
For RLF report, it was concluded that NR RLF Report will not be sent to an eNB. The intention is to minimize the impact on LTE. Similarly, the inter-RAT SHR in NR RRC format should be sent to a NR node.
Observation 3: The inter-RAT SHR in NR RRC format is sent to a gNB.

If the source node retrieves the inter-RAT SHR from the UE, the source node makes the optimization. No forwarding is needed.
Since the inter-RAT SHR in NR RRC format is not sent to a ng-eNB, it is not possible for the target node to receive the inter-RAT SHR.
If the third gNB receives the inter-RAT SHR, there are two options to send the inter-RAT SHR to the source node.
[bookmark: OLE_LINK6]Option 1: The third node forwards the inter-RAT SHR to the source gNB directly.
Option 2: The third node transmits the inter-RAT SHR to the target ng-eNB, the target ng-eNB forwards the inter-RAT SHR to the source gNB.
Considering only the source node needs to know the SHR and make the optimization, the SHR is in the source RRC format, option 1 is a better way forward.
Observation 4: If the third gNB receives the inter-RAT SHR, it is better that the third node forwards the inter-RAT SHR to the source node directly.
Therefore, we have proposal 1 here for agreement.
Proposal 1: If the third gNB receives the inter-RAT SHR, the third node forwards the inter-RAT SHR to the source gNB.

At last RAN3#118 meeting, RAN3 discussed how the UE context retrieval in source node is supported for inter-RAT SHR. The purpose is for optimization after receiving inter-RAT SHR. 
For the network based solution, the source node sends C-RNTI or Mobility Information to the target node, the target sends it back to the source when the target forwards SHR to the source. Considering that the UE will only report inter-RAT SHR to the NG-RAN when the UE comes back to a gNB, it is not possible for the target to receive the inter-RAT SHR due to the trigger of T310 and T312. Seems there is no scenario to use the network based solution. Only UE based solution is possible for UE context retrieval.
Observation 5: UE based solution is possible for UE context retrieval in the source node.

One UE based solution is that the UE includes the C-RNTI in the source cell in the inter-RAT SHR. The UE only sends the inter-RAT SHR to the NG-RAN node when the UE comes back to a gNB after successful HO from source gNB to the target ng-eNB. During that period, the C-RNTI has been re-assigned to other UEs. The source node cannot identify a right UE with the UE reported C-RNTI. 
Observation 6: The source node cannot identify a right UE with the UE reported C-RNTI.

Another option is that a longer UE identifier could be assigned to the UE for MRO purpose. This UE identifier could be sent to the UE together with the T310/T312 threshold configuration. Then the UE includes the UE identifier in the inter-RAT SHR. The longer UE identifier is assigned by the source node and used by the source node, how the source node assigns it and assure the uniqueness is source node implementation issue. The UE identifier could also be Mobility Information which is used for group of UEs using the same HO strategy. Considering the optimization for successful handover is not for each individual UE, Mobility Information could also be a good way forward.
Observation 7: For UE context retrieval in the source node, 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 2: Include the UE context retrieval solution in the LS to RAN2.

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.
For inter-RAT HO from LTE to NR, it is the target gNB to configure T304. The target gNB includes the threshold configuration in the RRC container and transmit the SHR configuration to the UE via the source ng-eNB transparently. The UE saves the inter-RAT SHR in the target NR RRC format and sends the inter-RAT SHR to the target gNB or a third gNB. 
Observation 8: There is no LTE impact to support the inter-RAT SHR from LTE to NR for T304.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Therefore, it is proposed to agree the support of inter-RAT SHR from LTE to NR for T304.
Proposal 3: Turn the WA to agreement to agree the support of inter-RAT SHR from LTE to NR for T304.

For supporting inter-RAT SHR from LTE to NR for T310/T312, the source needs to transmit the thresholds to the target and the target includes them in the RRC container which are sent to the UE. SuccessHO-Config-r17 has been included in the HandoverPreparationInformation in TS38.331. According the source adapt to the target principle, there is no additional LTE specification impact to support the successful handover configuration.
Observation 9: There is no LTE specification impact for configuration of SHR to support the inter-RAT SHR from LTE to NR for T310/T312.
For the inter-SHR reporting, the UE could send the inter-RAT SHR to a ng-eNB or a gNB. If the inter-RAT SHR is sent to the ng-eNB, the reporting should be defined in TS36.331. If the inter-RAT SHR is sent to a gNB, then LTE RRC impact could be avoided. 
Observation 10: For the inter-RAT SHR reporting from LTE to NR for T310/T312, Whether there is LTE RRC impact is depending on the selected reporting mechanism.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Considering there are possible solutions to limit the LTE specification impact, it is proposed for RAN3 to agree the inter-RAT SHR from LTE to NR for T310/T312.
[bookmark: OLE_LINK3]Proposal 4: Agree the support of inter-RAT SHR from LTE to NR for T310/T312.

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).

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.

SN-initiated classic PScell change
At last 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 11: 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 12: Include T304 Threshold in the RRC container (i.e. CG-Config message) in SN Addition Request Acknowledge message.
These change should be introduced by RAN2.
Proposal 5: 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 6: 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 7: The same principle as SN-initiated SN change could be used for SN-initiated CPC.

[bookmark: OLE_LINK14][bookmark: OLE_LINK15]MN-initiated classic PSCell change / CPC
Similar as the case of SN initiated classic PSCell change and normal handover, it should be the target SN node decides the T304 triggers (e.g timer threshold). 
Proposal 8: For MN-initiated classic PScell change/CPC, the target SN node decides the T304 triggers (e.g timer threshold).

For T310/T312 triggers, it could be the MN or the source SN to decide it.
There are two options to decide the T310/T312 triggers:
Option 1: the MN decides the T310/T312 triggers.
Option 2: the source SN decides the T310/T312 triggers.
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. 
Proposal 9: For MN-initiated classic PScell change/CPC, the MN or the source SN decides the T310/T312 triggers (e.g timer threshold). The source SN option is preferred.

Classic Addition / CPA
T310 of SCG and T312 of SCG are not considered as SPR triggers for classic PSCell addition or CPA (since there is no source SN undergoing RLF).
For T304 trigger, similar as SN-initiated classic PScell change and MN-initiated classic PScell change, it should be the target SN to configure it.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 10: For Classic Addition / CPA, the target SN node decides the T304 triggers (e.g timer threshold).

3	Conclusion
This contribution discussed on how to support inter-RAT SHR and Successful PSCell change report. 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.

[bookmark: _GoBack]Following the Proposal 2 and Proposal 5, a draft LS is provided in Annex as well.

Inter-RAT SHR:
Observation 1: Only the source NR node needs to know the inter-RAT SHR and make some optimization in case the inter-RAT SHR is due to the T310 and T312 related triggers for inter-RAT HO from NR to LTE.
Observation 2: It is reasonable for the UE to save inter-RAT SHR in source NR RRC format in case the inter-RAT SHR is due to the T310 and T312 related triggers for inter-RAT HO from NR to LTE.
Observation 3: The inter-RAT SHR in NR RRC format is sent to a gNB.
Observation 4: If the third gNB receives the inter-RAT SHR, it is better that the third node forwards the inter-RAT SHR to the source node directly.
Proposal 1: If the third gNB receives the inter-RAT SHR, the third node forwards the inter-RAT SHR to the source gNB.
Observation 5: UE based solution is possible for UE context retrieval in the source node.
Observation 6: The source node cannot identify a right UE with the UE reported C-RNTI.
Observation 7: For UE context retrieval in the source node, 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 2: Include the UE context retrieval solution in the LS to RAN2.
Observation 8: There is no LTE impact to support the inter-RAT SHR from LTE to NR for T304.
Proposal 3: Turn the WA to agreement to agree the support of inter-RAT SHR from LTE to NR for T304.
Observation 9: There is no LTE specification impact for configuration of SHR to support the inter-RAT SHR from LTE to NR for T310/T312.
Observation 10: For the inter-RAT SHR reporting from LTE to NR for T310/T312, Whether there is LTE RRC impact is depending on the selected reporting mechanism.
Proposal 4: Agree the support of inter-RAT SHR from LTE to NR for T310/T312.


SPCR:
Observation 11: Include T310 Threshold and T312 Threshold in the RRC container (i.e. CG-Config message) in SN Change Required message.
Observation 12: Include T304 Threshold in the RRC container (i.e. CG-Config message) in SN Addition Request Acknowledge message.
Proposal 5: Ask RAN2 to include T310 Threshold, T312 Threshold and T304 Threshold in CG-Config message.
Proposal 6: 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 7: The same principle as SN-initiated SN change could be used for SN-initiated CPC.
Proposal 8: For MN-initiated classic PScell change/CPC, the target SN node decides the T304 triggers (e.g timer threshold).
Proposal 9: For MN-initiated classic PScell change/CPC, the MN or the source SN decides the T310/T312 triggers (e.g timer threshold). The source SN option is preferred.
Proposal 10: For Classic Addition / CPA, the target SN node decides the T304 triggers (e.g timer threshold).

Reference
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[bookmark: OLE_LINK25]Annex 1: TP for TS38.423
**************************** The start of change ***************************

[bookmark: _Hlk44419493][bookmark: _Toc44497549][bookmark: _Toc45107937][bookmark: _Toc45901557][bookmark: _Toc51850636][bookmark: _Toc56693639][bookmark: _Toc64447182][bookmark: _Toc66286676][bookmark: _Toc74151371][bookmark: _Toc88653843][bookmark: _Toc97904199][bookmark: _Toc98868272][bookmark: _Toc105174557][bookmark: _Toc106109394][bookmark: _Toc113825215]9.1.3.25	ACCESS AND MOBILITY INDICATION
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 ***************************
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Title:	LS on inter-RAT SHR and SPCR
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
For UE context retrieval in source node, the following UE based solution is considered appropriate by RAN3:
· NG-RAN 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 NG-RAN node.

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

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#119bis-e                     17th - 26th April 2023		
RAN3#120                         22th - 26th May 2023		    Korea
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