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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 .

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 

[bookmark: OLE_LINK22][bookmark: OLE_LINK40]2.1.2 SHR for intra-system inter-RAT HO from NR to LTE
Two open issues left from last RAN3#119bis-e meeting are UE context retrieval and correlation issues.

UE Context Retrieval:
The purpose of the UE context retrieval is for optimization by the source node after receiving inter-RAT SHR. 
There are two options for UE context retrieve in the source NR node:
· Option 1: UE includes the “Source C-RNTI” and “Time between HO command and SHR retrieval”. The source gNB can figure out the UE context (up to implementation) with the above information.
· Option 2: Mobility Information is sent to the UE together with the SHR configuration, the UE includes the Mobility Information back in the inter-RAT SHR.
The following drawbacks have been identified for Option 1:
· The source node must save the UE context for each UE until 48hrs after the UE has been handed over to the target successfully, which bring burden for the source node. 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 (i.e. the source node may release the UE context after receiving UE Context Release message). For 100 UEs succefully handed out, maybe only 5~10 UEs has SHR later.
· 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 context with the UE reported source C-RNTI.
· The source node has 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,
[bookmark: OLE_LINK43]…
UE Context 48 at xxxx-xxxx
	…
So Option 1 will bring very complex handling in the source node.

Observation 1: Option 1 will bring very complex handling in the source node

At last meeting, there was a comment that “We have used the same mechanism as Option 1 for UE context retrieval for RLF Report as well. All the “issues” you mentioned here i.e., the network to store the context or maintain a mapping table is there for RLF Report as well. So why is this “issue” now only for SHR?”
For RLF Report, the source node only need to save the UE Context in the failure case e.g. too late handover at source. For RLF after successful handover, RAN3 has defined two solutions for UE context Retrieval i.e. C-RNTI based and Mobility Information based approach. 
· CRNTI and Mobility Information is transmitted to the target node in Handover Request message
· The target node sends C-RNTI and Mobility Information back to the source in Handover Report message.
The source node has implementation freedom whether it will keep UE context after a UE has been successful handed over out. If the source node doesn’t save the UE context, Mobility Information is used for UE context retrieval.
Observation 2: For RLF Report, the source node is not mandated to save the UE context after the UE has been successfully handed over out. Mobility Information realizes UE Context Retrieval.

Another two differences for RLF Report and SHR:
1) For RLF, the UE will soon access to the “right target cell”. RLF report will be received shortly except in congestion case. For inter SHR from NR to LTE, the UE can only report SHR after the UE comes back to NR. So the time between handover and reporting is longer normally. 
2) For RLF, normally the source node will receive RLF Report. For SHR, For 100 UEs succefully handed out, maybe only 5~10 UEs has SHR later. The source node doesn’t know for which UE, SHR will coming. So the source node has to save UE context for all UEs even the UE has been move away in order to support SHR. 
Observation 3: The source node has to save UE context in longer time for inter-RAT SHR from NR to LTE.

Observation 4: For SHR, most of the UE context stored in source node is not useful.

While for option 2, the source node is not mandated 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 each individual UE. The optimisaiton of SHR is for UEs using the same HO strategy. So Mobility Information is enough for identifying the mobility related context.

Furthermore, the Mobility Information could refer to a specific UE or a handover policy. The Mobility Information is configured by the source and used by the source. So the source node has implementation choice whether it would keep the UE context. If the source node want to keep UE context for supporting SHR, the Mobility Information can refer to a specific UE. If the source node doesn’t want to save individual UE context, the source node configure the Mobility Information to refer handover policy. The Mobility Information could be used as a general framework to mobility related SON features.
Observation 5: For option 2, the source node is not mandated to save the individual UE context after successful handover. 

In TS38.300 and TS38.423, there is description that the source node can release the UE context after receiving UE Context Release message. So this principle should be followed.

Proposal 1: The source node should not be mandated to save UE context after the source node receives UE Context Release message. This bring functional backward compatible issue. 
Proposal 2: To agree a framework for UE context retrieval which could give the source node implementation freedom whether to save UE context for UEs which has been successfully handed over out from the source node.

The following questions/concerns were raised on Option 2 at last RAN3 meeting: 
· When is this MobilityInformation sent to UE? Is it sent from target or from source? There would be impacts to NR (and LTE?) RRC
· [bookmark: OLE_LINK6][bookmark: OLE_LINK10]If this is used for grouping UE contexts, gNB may need to update the MobilityInformation in case the UE changes properties while being connected 
· [bookmark: OLE_LINK14]Can this MobilityInformation be used as a generic framework for UE context (and network configuration) retrieval in all SON/MDT reports and not just SHR? (e.g., identifying UE context in SPR, for knowing RACH partitioning configuration in RA report, for knowing LBTFailureRecoveryConfig in RLF Report)
The response is given in table below.
	Questions/concerns were raised
	Response

	When is this MobilityInformation sent to UE? Is it sent from target or from source? There would be impacts to NR (and LTE?) RRC
	1. Mobility Information is sent to the UE together with SHR configuration (T310/T312 trigger) in RRC Reconfiguration message. So it is from the source.
2. There is no impact on LTE RRC. For NR RRC, anyway, SHR configuration should be included.

	If this is used for grouping UE contexts, gNB may need to update the MobilityInformation in case the UE changes properties while being connected
	Even if it is changed after the handover has been triggered (very very unlikely), the new one has no relation with the handover policy which needs to be optimized.
The Mobility Information refers to the handover strategy when the handover is triggered. The UE saves the same. That one should be optimized if there is a potential failure.

	Can this MobilityInformation be used as a generic framework for UE context (and network configuration) retrieval in all SON/MDT reports and not just SHR? (e.g., identifying UE context in SPR, for knowing RACH partitioning configuration in RA report, for knowing LBTFailureRecoveryConfig in RLF Report)
	Mobility Information can be used for intra-NR SHR and inter-RAT SHR.
The same framework can be used for SPR.
It can be considered for other mobility related SON features as appropriate. 




Based on above technical analysis, we think option 2 is a good way forward. For other mobility related scenarios, the Mobility Information framework could be considered as well.

Proposal 3: Agree Option 2 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 SHR.

No matter option 1 or option 2, the solution has impact on RAN2. We can include it in the LS to RAN2. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Proposal 4: 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.
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
If the target C-RNTI received from step 6 and step 7 are equivalent, the source gNB (gNB1) can know the SHR and RLF are correlated.
Proposal 5: Correlation is performed in the source gNB if the trigger of SHR is T310/T312.

[bookmark: OLE_LINK15][bookmark: OLE_LINK18]Target C-RNTI is already included in VarSuccessHO-Report and RLF Report. RAN2 agreed that the UE records the SHR for inter-RAT mobility in the VarSuccessHO-Report (copied below FYI). 
3: For HO from NR to LTE, UE records the SHR for inter-RAT mobility in the VarSuccessHO-Report.
So the target C-RNTI included in VarSuccessHO-Report can be used for inter-RAT SHR as well. So there is no addition requirement for the UE reporting to support correlation at the source gNB.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 6: Target C-RNTI in VarSuccessHO-Report and RLF Report can be used for correlation in the source gNB. 

RLF Report is in LTE RRC format. The source gNB may not understand it. The solve this, the target ng-eNB can include the target C-RNTI in the Handover Report message.
Proposal 7: Include Target C-RNTI in the Handover Report message. 
The TP for TS38.423 is provide in Annex 1.
Proposal 8: Agree the TP for TS38.423 in Annex 1.
2.1.3 SHR for intra-system inter-RAT HO from LTE to NR
RAN3 has made further agreement at last meeting and sent LS to RAN2. 
The solution on how to support inter-RAT SHR from LTE to NR for T304 trigger can be discussed after RAN2 confirmation and after the solution from NR to LTE is clear.
Observation 6: The solution on how to support inter-RAT SHR from LTE to NR for T304 trigger can be discussed after RAN2 confirmation and after the solution from NR to LTE is clear.

2.1.2 SHR for intra-NR mobility
The forwarding mechanism for intra-NR SHR has been agreed at last RAN3 meeting. This should be captured in stage 2. 
A stage TP for TS38.300 has been proposed in Annex 2 including forwarding for intra-NR SHR.
Proposal 9: Agree the TP for TS38.300 on intra-NR SHR in Annex 2. 

Regarding the context retrieval, similar like inter-RAT SHR from NR to LTE, there are two options. Once there is decision for inter-RAT SHR, the same mechanism can be used for intra-NR SHR.
Proposal 10: The same UE context retrieval mechanism can be used for inter-RAT SHR and intra-NR SHR. 

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.

RAN3#119bis-e:
In case the SPR is retrieved in a “new node” (different from the node that sent the SPR configuration to the UE i.e., “old MN”), the SPR is always sent from the “new node” to the “old MN” which then forwards to the respective node(s) which should perform the SPR optimization.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]To assist in the forwarding of SPR, UE may include the following in SPR
· CGI of the PCell which sent the SPR configuration (presence of this IE is to be discussed)
· WA: Indication whether the PSCell change was MN-initiated or SN-initiated (RAN3 should discuss how the UE knows whether the PSCell change as MN-initiated or SN-initiated and will check with RAN2 on the mechanism)
Reuse ACCESS AND MOBILTY INDICATION to forward SPR over XnAP and F1AP and use Uplink/Downlink RAN Configuration Transfer for forwarding SPR over NGAP
To identify the UE context in the old source SN/old target SN when SPR is forwarded by old MN for SPR optimization, old MN identifies the UE context and sends the stored respective SN Mobility Information together with SPR to the old source SN/old target SN
If the trigger is T312/T310, the objective of SPR is to 
· optimize PSCell change configuration and associated mobility thresholds
· optimize lower layer issues of source PSCell (e.g., optimize T310/T312 timer values)
Further, T310/T312 related SPR triggers can also be optimized to ensure UE doesn’t unnecessarily collect SPR or only rarely collects SPR
Irrespective of option 1/2/3, in case SPR is collected during MN-initiated PSCell change, SPR optimizations are done in both MN and source SN
· MN is responsible to optimize PSCell change configuration and associated mobility thresholds
· Source SN is responsible to optimize lower layer issues (e.g., optimize T310/T312 timer values)
In case of SN initiated PSCell change, 
· Source SN may send the SN Mobility Information to MN via SN Change Required message (already supported by existing specifications)
· Target SN may send the SN Mobility Information to MN in SN Addition Request Acknowledge message
· If received, MN stores the SN Mobility Information of both source SN and target SN and sends it to the “node performing SPR optimization” along with SPR in ACCESS AND MOBILITY INDICATION over XnAP
In case of MN initiated PSCell change, 
· Source SN may send the SN Mobility Information to MN via SN Release Request Acknowledge 
· Target SN may send the SN Mobility Information to MN in SN Addition Request Acknowledge message
If received, MN stores the SN Mobility Information of both source SN and target SN and sends it to the “node performing SPR optimization” along with SPR in ACCESS AND MOBILITY INDICATION over XnAP

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 Forwarding mechanism for SPR
The forwarding mechanism has been agreed for SPR at last RAN3 meeting. This should be captured in stage 2. The TP for TS37.340 has been proposed in Annex 2.

Proposal 11: Agree the TP for TS37.340 on SPR in Annex 3.

2.2.3 MN-initiated classic PSCell change and CPC
For T310 and T312 trigger, it has been agreed that SPR optimizations are done in both MN and source SN in case SPR is collected during MN-initiated PSCell change. It is FFS which Node decides the triggers. 
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. 
Option1 should not be considered because the blind decision in the MN. 
Option 2 has benefits in terms of no Xn coordination and simpler RRC signaling comparing with Option 3. In this option, the source SN sends the T310/312 triggers to the MN in SgNB Release Request Ack. Message
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 because the target node doesn’t know the actual value of T310/T312. With this agreement, the source node firstly send the T310 triger and T312 trigger to the target, then the target include them in Handover Command message. With the same reason, Option 1 should not be considered. Comparing with option 2, Option 3 bring additional complexity. 

Proposal 12: For MN-initiated classic PScell change/CPC, the source SN decides the T310/T312 triggers.

Regarding the correlation between the SPR and SCGFailureInformation, this may be discussed after the correlation for handover case is clear.
2.2.4 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 7: 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 8: 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 13: Ask RAN2 to include T310 Threshold, T312 Threshold and T304 Threshold in CG-Config message.

2.2.5 UE Context Retrieval while performing SPR optimizations
If the MN fetched the UE context, the MN has the UE context. So no new mechanism is needed.
If a “new node” (different from the node that sent the SPR configuration to the UE i.e., “old MN”) fetched the UE context, the framework based on Mobility Information proposed in 2.1.2 can be used.
Proposal 14: The framework based on Mobility Information can be used for UE context retrieval for SPR optimization.
2.2.5 Information reporting from the UE
At last RAN3#119bis-e meeting, there was the following agreement:
To assist in the forwarding of SPR, UE may include the following in SPR
· CGI of the PCell which sent the SPR configuration (presence of this IE is to be discussed)
· WA: Indication whether the PSCell change was MN-initiated or SN-initiated (RAN3 should discuss how the UE knows whether the PSCell change as MN-initiated or SN-initiated and will check with RAN2 on the mechanism)
Regarding how the UE knows whether the PSCell change as MN-initiated or SN-initiated, we think the UE can know it from the RRC signalling design. For MN-initiated, condExecutionCond is used. While for SN-initiated, condExecutionCondSCG is used. We check this with RAN2.

	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, the network ensures that both refer to the same measObject. For CHO, if the network configures condEventD1 or condEventT1 for a candidate cell, the network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. The network does not configure both condEventD1 and condEventT1 for the same candidate cell. For CHO in terrestrial networks, the network does not indicate a MeasId associated with condEventA4. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both). The network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config.



[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Proposal 15: Check with RAN2 that the UE can know whether the PSCell change was MN-initiated or SN-initiated based on the current RRC signaling design.

Considering the information are necessary for the forwarding of SPR, we propose to change the WA to agreement.
[bookmark: OLE_LINK47]Proposal 16: Change the WA to agreement i.e. UE report the indication whether the PSCell change was MN-initiated or SN initiated.

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

SHR:
Observation 1: Option 1 will bring very complex handling in the source node
Observation 2: For RLF Report, the source node is not mandated to save the UE context after the UE has been successfully handed over out. Mobility Information realizes UE Context Retrieval.
Observation 3: The source node has to save UE context in longer time for inter-RAT SHR from NR to LTE.
Observation 4: For SHR, most of the UE context stored in source node is not useful.
Observation 5: For option 2, the source node is not mandated to save the individual UE context after successful handover. 
Proposal 1: The source node should not be mandated to save UE context after the source node receives UE Context Release message. This bring functional backward compatible issue. 
Proposal 2: To agree a framework for UE context retrieval which could give the source node implementation freedom whether to save UE context for UEs which has been successfully handed over out from the source node.
Proposal 3: Agree Option 2 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 SHR.
Proposal 4: Include the UE context retrieval solution in the LS to RAN2.
Proposal 5: Correlation is performed in the source gNB if the trigger of SHR is T310/T312.
Proposal 6: Target C-RNTI in VarSuccessHO-Report and RLF Report can be used for correlation in the source gNB. 
Proposal 7: Include Target C-RNTI in the Handover Report message. 
Proposal 8: Agree the TP for TS38.423 in Annex 1.
Observation 6: The solution on how to support inter-RAT SHR from LTE to NR for T304 trigger can be discussed after RAN2 confirmation and after the solution from NR to LTE is clear.
Proposal 9: Agree the TP for TS38.300 on intra-NR SHR in Annex 2. 
Proposal 10: The same UE context retrieval mechanism can be used for inter-RAT SHR and intra-NR SHR. 

SPR:
Proposal 11: Agree the TP for TS37.340 on SPR in Annex 3.
Proposal 12: For MN-initiated classic PScell change/CPC, the source SN decides the T310/T312 triggers.
Observation 7: Include T310 Threshold and T312 Threshold in the RRC container (i.e. CG-Config message) in SN Change Required message.
Observation 8: Include T304 Threshold in the RRC container (i.e. CG-Config message) in SN Addition Request Acknowledge message.
Proposal 13: Ask RAN2 to include T310 Threshold, T312 Threshold and T304 Threshold in CG-Config message.
Proposal 14: The framework based on Mobility Information can be used for UE context retrieval for SPR optimization.
Proposal 15: Check with RAN2 that the UE can know whether the PSCell change was MN-initiated or SN-initiated based on the current RRC signaling design.
Proposal 16: Change the WA to agreement i.e. UE report the indication whether the PSCell change was MN-initiated or SN initiated.

Reference
[1] R3-226003, LS on inter-RAT SHR and SPCR
[2] TS38.423
[3] TS37.340
[bookmark: OLE_LINK25]Annex 1: TP for TS38.423
**************************** The start of change ***************************
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Figure 8.4.8.2-1: Handover Report, successful operation
NG-RAN node1 initiates the procedure by sending the HANDOVER REPORT message to NG-RAN node2. When receiving the message NG-RAN node2 shall assume that a mobility-related problem was detected.
If the Handover Report Type IE is set to "HO too early" or "HO to wrong cell", then NG-RAN node1 indicates to NG-RAN node2 that, following a successful handover from a cell of NG-RAN node2 to a cell of NG-RAN node1, a radio link failure occurred and the UE attempted RRC Re-establishment or re-connected either at the original cell of NG-RAN node2 (Handover Too Early), or at another cell (Handover to Wrong Cell). The detection of Handover Too Early and Handover to Wrong Cell events is made according to TS 38.300 [9].
The HANDOVER REPORT message may include:
-	the Mobility Information IE, if the Mobility Information IE was sent for this handover from NG-RAN node2 (in case the NG-RAN node2 provided it more than once, the most recent Mobility Information IE is included in the HANDOVER REPORT message);
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]-	the Source cell C-RNTI IE.
-	the CHO Configuration IE, if the CHO Configuration IE was sent for this handover from NG-RAN node2.
If received, NG-RAN node2 uses the above information according to TS 38.300 [9].
If the Handover Report Type IE is set to "Inter-system ping-pong", then NG-RAN node2 shall deduce that a completed handover from a cell of NG-RAN node2 to a cell in another system might have resulted in an inter-system ping-pong and the UE was successfully handed over to a cell of NG-RAN node1 (indicated with Target cell CGI IE).
If Target cell C-RNTI IE received, NG-RAN node2 uses the information as specified in TS 38.300 [9].
Interaction with the Failure Indication procedure:
If NG-RAN node1 receives a UE RLF Report from an NG-RAN node via the FAILURE INDICATION message, as described in TS 38.300 [9], NG-RAN node1 may also include it in the UE RLF Report Container IE included in the HANDOVER REPORT message.
**************************** The next change ***************************
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This message is sent by NG-RAN node1 to NG-RAN node2 to report a handover failure event, or other critical mobility problem.
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

	Handover Report Type
	M
	
	ENUMERATED (HO too early, HO to wrong cell, Inter-system ping-pong. …)
	
	YES
	ignore

	Handover Cause
	M
	
	Cause
9.2.3.2
	Indicates handover cause employed for handover from NG-RAN node 2
	YES
	ignore

	Source cell CGI
	M
	
	Global NG-RAN Cell Identity
9.2.2.27 

	NG-RAN CGI of source cell for handover procedure (in NG-RAN node 2)
	YES
	ignore

	Target cell CGI
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of target cell for handover procedure (in NG-RAN node 1).
If the Handover Report Type is set to "Inter-system ping-pong", it contains the target cell of the inter system handover from the other system to NG-RAN node 1 cell
	YES
	ignore

	Re-establishment cell CGI
	C-
ifHandoverReportType HoToWrongCell
	
	Global Cell Identity
9.2.2.73
	CGI of cell where UE attempted re-establishment or where UE successfully re- connected after the failure
	YES
	ignore

	Target cell in E-UTRAN
	C-
ifHandoverReportType Intersystempingpong
	
	OCTET STRING
	Encoded according to Global Cell ID in the Last Visited E-UTRAN Cell Information IE, as defined in in TS 36.413 [31]
	YES
	ignore

	Source cell C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the source NG-RAN node (in NG-RAN node 2)
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information provided in the HANDOVER REQUEST message or in the SN STATUS TRANSFER message from NG-RAN node 2.
	YES
	ignore

	UE RLF Report Container
	O
	
	9.2.2.59
	The UE RLF Report Container IE received in the FAILURE INDICATION message.
	YES
	ignore

	CHO Configuration
	O
	
	9.2.2.76
	
	YES
	ignore

	Target cell C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the target NG-RAN node and received from the UE in UE RLF Report Container.
	YES
	ignore



	Condition
	Explanation

	ifHandoverReportType HoToWrongCell
	This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell"

	ifHandoverReportType Intersystempingpong
	This IE shall be present if the Handover Report Type IE is set to the value "Inter-system ping-pong"



****************************End of change ***************************
Annex 2: TP for TS38.300
[bookmark: _Toc130938930][bookmark: _GoBack]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.
When the target NR node fetches the Successful HO Report from UE, it may forward 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.
Upon retrieval of a Successful Handover Report, the receiving node may analyse whether its mobility configuration needs adjustment.
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.

Intra-NR, intra-system inter-RAT from NR to LTE and intra-system inter-RAT from LTE to NR to scenarios are supported.
[bookmark: _Toc46502089][bookmark: _Toc51971437][bookmark: _Toc52551420][bookmark: _Toc124536182][bookmark: OLE_LINK50][bookmark: OLE_LINK51]15.5.2.7.1	Successful Handover Report for Intra-NR handover
The target gNB or a third gNB may fetch SHR via UE Information Request/Response mechanism after receiving the availability of a SHR from the UE. 
When the target gNB fetches the Successful HO Report from UE and the trigger of SHR is T310/T312, it 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.
If a third gNB fetches the SHR, the third gNB forwards the SHR to the gNB (the source or the target node), which configure the trigger of successful handover report that leads to the SHR.
Upon retrieval of a Successful Handover Report, the receiving node may analyse whether its mobility configuration needs adjustment.
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. 
15.5.2.7.2	Successful Handover Report for intra-system inter-RAT HO from NR to LTE
In case SHR is due to T310/T312, the UE makes the NR SHR available to gNB(s).
If a different gNB (different from source gNB) retrieves the SHR collected during an inter-RAT handover from NR to LTE, the gNB forwards the SHR to the source gNB via ACCESS AND MOBILITY INDICATION message over Xn or Uplink/Downlink RAN configuration transfer procedures over NG. 

Annex 3: TP for TS37.340
[bookmark: _Toc29248312][bookmark: _Toc37200896][bookmark: _Toc46492762][bookmark: _Toc52568288][bookmark: _Toc131175934]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].
*************skip unchanged part************
SMTC	SS/PBCH block Measurement Timing Configuration
SN	Secondary Node
V2X	Vehicle-to-Everything
SPR	Successful PSCell Report

****************************Next change ***************************
[bookmark: _Toc46502095][bookmark: _Toc51971443][bookmark: _Toc52551426][bookmark: _Toc131176031]10.18.X	Successful PSCell Change Report
The objective of successful PSCell change report is to detect failure events observed during successful PSCell change or PSCell addtion. 
For PSCell addition/CPA, SN and MN initiated PSCell change/CPC, the target SN node decides the T304 trigger and performs root cause analysis.
For SN-initiated PScell change the source SN node decides the T310/T312 triggers and performs root cause analysis.
The SPR can be fetched from the UE by the MN or a node different from the MN that sent the SPR configuration to the UE. In case the SPR is retrieved in a node different from the MN that sent the SPR configuration to the UE, the SPR is forwarded to the MN which then forwards to the respective SN(s) which should perform the SPR optimization.




Annex 4: 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. It could be 16bit or 32bit length.

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.

To assist in the forwarding of SPR over network interfaces, RAN3 agreed that the following information are needed from the UE:
· CGI of the PCell which sent the SPR configuration;
· Indication whether the PSCell change was MN-initiated or SN-initiated 

RAN3 has assumed that the UE can know whether the PSCell change was MN-initiated or SN-initiated based on the current RRC signaling design. This needs confirmation from RAN2 experts.

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#121                         21th - 25th Aug. 2023		    France
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