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During previous meetings, the working assumption to “Define a new handover report type in the Inter-system HO Report over S1 and NG” was turned into an agreement. In this paper we will discuss the remaining stage-3 details, which were left FFS.
MRO for Fast MCG Recovery was also discussed. In this contribution the forwarding of information about Fast MCG Recovery Failure to the SN (e.g. with RLF Report) will be discussed.
The last topic discussed last meeting was MRO for CPAC. RAN3 did not converge on the forwarding mechanism, where 2 options remain on the table.
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2.1 MRO for IRAT Handover due to Voice Fallback
[bookmark: _Hlk70941315]2.1	Inter-system Mobility Failure for Voice Fallback 
In RAN3#121, the working assumption to “Define a new handover report type in the Inter-system HO Report over S1 and NG” was turned into an agreement, and the text proposal R3-234625, introducing Inter-system Mobility Failure for Voice Fallback in the report was agreed. Some details were however left for further study, see excerpt below. 
 Figure 1: Excerpt from R3-234625, introducing “Inter-system Mobility 
Failure for Voice Fallback” in the Inter-system HO Report[image: ]
[Parts omitted]
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When a failure occurs in LTE shortly after a successful handover from NR triggered due to voice fallback, and the UE reconnects to a new cell (belonging to either an E-UTRAN node or an NG-RAN node), an LTE RLF report including a voice fallback indication may be fetched by the new node. This RLF report may be forwarded to the eNB that served the UE before the failure using existing signalling. The Inter-system HO Report with Handover Report Type set to Inter-system Mobility Failure for Voice Fallback (as agreed in RAN3#121) will then be used to transfer information about the failure back to the source NG-RAN node. The purpose of this is for the NG-RAN node to be able to select a better E-UTRAN node for next voice fallback handover if possible.
In the following, we will go through the FFSs in the Inter-system HO Report type Inter-system Mobility Failure for Voice Fallback, keeping the purpose and usage of the report as described above in mind.

FFS1: Re-connect / Re-establishment Cell: Name, IE type and Semantics description.
The cell in which the UE comes back after the RLF may be of interest for the source NG-RAN cell to identify a more suitable target cell for the voice fallback handover next time. In RAN3#121, the IE name, type and semantics description of the cell ID was left for further study.
For the naming of the cell ID, both “Re-connect Cell ID and “Re-establish Cell ID” were discussed. Considering the intra-RAT handover report for E-UTRAN, one can see that the corresponding IE in case of handover to wrong cell is “Re-establishment cell ECGI” [1]. In the intra-RAT handover report for NG-RAN, the corresponding IE is named “Re-establishment Cell CGI” [2]. The semantics description further clarifies that either attempted re-establishment cell or re-connect cell can be captured in the IE. 
[bookmark: _Toc146290610]Observation 1.1: In the existing intra-RAT HO report, the term “Re-establishment cell” is used for the cell the UE comes back to after RLF, and the semantics clarify that this is the cell where UE attempted re-establishment or where the UE successfully re-connected after the failure.
To align with the existing intra-RAT HO report, we suggest that the same approach is used for the IE under discussion, i.e. use the term “Re-establishment Cell” and clarify in the semantics description that this could be the attempted re-establishment cell or the re-connect cell.
Further, looking at other IEs in the Inter-system HO report, it can be seen that for the source cell and target cell, the term “ID” is typically used in the IE name instead of “CGI” or “ECGI”, independent of IE type (NG-RAN CGI or E-UTRA CGI) [2]. This is also the case for the “Source Cell ID” and “Failure Cell ID” included in the Inter-system Mobility Failure for Voice Fallback introduced in RAN3#121.
[bookmark: _Toc146290611]Observation 1.2: In the existing inter-system HO report, the term “ID” is typically used in the IE name instead of “CGI” or “ECGI”.
To align with the existing inter-system HO report, we suggest that the term “ID” is used in the IE name. 
[bookmark: _Ref146279017][bookmark: _Toc146290606]Proposal 1.1: Change the IE name “Reconnect Cell ID” (currently stated as FFS) in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report to “Re-establishment Cell ID”, and include in the Semantics description that this is the cell where UE attempted re-establishment or where the UE successfully re-connected after the failure.
As mentioned above, the purpose of including the Re-establishment Cell ID in the Inter-system Mobility Failure for Voice Fallback report type of the Inter-system HO Report is to help the source node in identifying a more suitable target cell for coming voice fallback handover. It can be concluded that the suitable target cell for voice fallback handover needs to be an E-UTRAN cell (i.e. where voice service is available), hence it is only of interest to know the re-establishment cell in case the UE comes back in E-UTRAN.
[bookmark: _Toc146290612]Observation 1.3: The re-establishment cell after a RLF occurring shortly after a successful handover from NR to LTE triggered due to voice fallback is only of interest if it is an E-UTRAN cell.
We therefore propose to use E-UTRA CGI as the IE type.
[bookmark: _Toc146290607]Proposal 1.2: The “Re-establishment Cell ID” IE type in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report should be set to E-UTRA CGI.

FFS2: Presence of UE RLF Report Container
The presence of the UE RLF Report Container in the in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report was also discussed in RAN3#121, and left for further study. It should be noted that all the necessary information for the source node to change the voice fallback handover settings is already available from the handover report type (which will be set to “Inter-system Mobility Failure for Voice Fallback”), Failure Cell ID and Re-establishment Cell ID. The UE RLF Report Container could provide additional information such as neighbour cell measurements, but given that the RLF occurred shortly after handover from NR the measurement time was short and number of measurements is probably few, so the gains from this is limited. Since the necessary information is already available also without the UE RLF Report Container, we think that the IE could be provided optionally, which is also the case in other failure types.
[bookmark: _Toc146290613]Observation 1.4: The necessary information to improve the voice fallback handover settings is already available from the handover report type, Failure Cell ID and Re-establishment Cell ID in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report. 
[bookmark: _Ref146279028][bookmark: _Toc146290608]Proposal 1.3: The UE RLF Report Container should be optionally included in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report.
In Annex A, a TP implementing Proposal 1 to Proposal 3 is included.
[bookmark: _Toc146290609]Proposal 1.4: Agree on the TP for 38.413 included in Annex A.

2.2 Fast MCG recovery
[bookmark: _Toc527283432][bookmark: _Toc527283649][bookmark: _Toc527283678][bookmark: _Toc527283742][bookmark: _Toc527283746][bookmark: _Toc527283908][bookmark: _Toc527283925][bookmark: _Hlk16664956]During RAN3#119, it was agreed to add “SCG was deactivated or other cases that SCG is not available” as a possible fast MCG recovery failure cause. This agreement was sent to RAN2 where it was discussed. Then during previous RAN2 meeting, the following agreements were taken:


Agreements:
1	UE reports the elapsed T316 between the transmission of MCGFailureInformation and receiving RRC reconfiguration or RRC release message.
2	No T316 related triggering threshold is introduced.
3	Reuse existing RLF report to capture fast MCG recovery related information.

The information that SCG was deactivated at the time of failure would also be useful in the SN, for example to not deactivate SCG in some cases, so that MCG Failure can be attempted in case of RLF in MCG. One possible way to achieve this goal would be to forward the RLF report to the SN. But most of the information contained in the RLF Report will not be useful for the SN. Therefore, and to avoid signalling useless information, it is proposed to send only the SCG Status (i.e. SCG was deactivated or other cases that SCG is not available) to the SN in case SCG status was part of the problem leading to the failure.
Proposal 2.1: SCG status is needed in SN in case of fast MCG recovery failure due to SCG being deactivated or not available.

2.3 MRO for CPAC
During RAN3#121 the following was agreed:
The MN performs the initial analysis when SCGFailureInformation is received from the UE e.g. whether it is CPA or CPC, if CPC whether it is MN initiated or SN initiated.
But 2 options remain on the table for CPA/MN initiated CPC, as well as for SN-initiated CPC.
For CPA or MN initiated CPC:
Option 1: 
· if the suitable PSCell is one of the candidate PSCells provided by the MN, but not one of the candidate PSCells selected by the (candidate) target SN, MN informs the (candidate) target SN that wrong candidate target PSCell was selected by the (candidate) target SN via SCG Failure Information Report message. 
· Otherwise, the MN makes the optimization
Option 2:
· MN always send the SCG Failure Information Report message to the last serving SN.
· The last serving SN feedback if the problem is not brought by itself.
· the MN makes the optimization

For SN initiated CPC
Option 1:
· The MN sends SCG failure information report message to source SN, and source SN performs root cause analysis
· if the suitable PSCell is one of the candidate PSCells provided by the source SN, but not one of the candidate PSCells selected by the (candidate) target SN, the source SN sends message to the MN, then the MN sends message to the (candidate) target SN.
· Otherwise, the source SN makes the optimization
Option 2: the same as the option 2 for MN initiated CPC.

First of all, from a RAN2 point-of-view, only a UE can determine whether a cell is suitable or not, by comparing the measurement with the IDLE mode cell re-selection parameters. Therefore, for this discussion, it is preferable to use a different wording e.g. “appropriate cell”.
Identifying that the MN proposed an appropriate cell at CPC preparation, which was not the selected by the SN in the response, is interesting from an SN CPAC configuration point-of-view. But this could be achievable with much less specifications impact, and without changing the mechanism that was put in place for normal PSCell change in rel-17. The source SN could identify an appropriate cell by looking at the neighbour cells measurements contained in SCGFailureInformation (i.e. MeasResultSCG-Failure). If an implementation wants to perform this optimization, it only needs to keep the proposed candidates list in the UE Context. Also, there might be other parameters in admission control such as load issue, or UE capability issue in terms of band combinations in DC, etc… which lead to the “non-selection” of this cell as PSCell candidate. Therefore, the MN is not the suitable node to perform this analysis.
The rel-17 mechanism as proposed in options 2 can then be reused:
· MN always send the SCG Failure Information Report message to the last serving SN.
· The last serving SN feedback if the problem is not brought by itself.
· The MN (for MN-initiated CPC) or the source SN (for SN-initiated CPC) makes the optimization.
Proposal 3.1: For SCG Failure when UE has been configured with CPAC, the rel-17 forwarding mechanism and optimization principles defined for SCG Failure optimization are reused.
3	Conclusion
On MRO for IRAT Handover due to Voice Fallback
Observation 1.1: In the existing intra-RAT HO report, the term “Re-establishment cell” is used for the cell the UE comes back to after RLF, and the semantics clarify that this is the cell where UE attempted re-establishment or where the UE successfully re-connected after the failure.
Observation 1.2: In the existing inter-system HO report, the term “ID” is typically used in the IE name instead of “CGI” or “ECGI”.
Proposal 1.1: Change the IE name “Reconnect Cell ID” (currently stated as FFS) in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report to “Re-establishment Cell ID”, and include in the Semantics description that this is the cell where UE attempted re-establishment or where the UE successfully re-connected after the failure.
Observation 1.3: The re-establishment cell after a RLF occurring shortly after a successful handover from NR to LTE triggered due to voice fallback is only of interest if it is an E-UTRAN cell.
Proposal 1.2: The “Re-establishment Cell ID” IE type in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report should be set to E-UTRA CGI.
Observation 1.4: The necessary information to improve the voice fallback handover settings is already available from the handover report type, Failure Cell ID and Re-establishment Cell ID in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report. 
Proposal 1.3: The UE RLF Report Container should be optionally included in the Inter-system Mobility Failure for Voice Fallback of the Inter-system HO Report.
Proposal 1.4: Agree on the TP for 38.413 included in Annex A.

On Fast MCG Recovery:
Proposal 2.1: SCG status is needed in SN in case of fast MCG recovery failure due to SCG being deactivated or not available.

On MRO for CPAC:
Proposal 3.1: For SCG Failure when UE has been configured with CPAC, the rel-17 forwarding mechanism and optimization principles defined for SCG Failure optimization are reused.
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[bookmark: _Toc45652516][bookmark: _Toc45658948][bookmark: _Toc45720768][bookmark: _Toc45798646][bookmark: _Toc45898035][bookmark: _Toc51746240][bookmark: _Toc64446504][bookmark: _Toc73982374][bookmark: _Toc88652464][bookmark: _Toc97891508][bookmark: _Toc99123690][bookmark: _Toc99662496][bookmark: _Toc105152574][bookmark: _Toc105174380][bookmark: _Toc106109378][bookmark: _Toc107409836][bookmark: _Toc112757025][bookmark: _Toc120537520][bookmark: _Hlk146188359]<<<<<<<<<<<<<<<<<<<< 1st Change >>>>>>>>>>>>>>>>>>>>
9.3.3.40	Inter-system HO Report 
This IE contains the inter-system HO report to be transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Handover Report Type
	M
	
	
	
	
	

	>Too early Inter-system HO 
	
	
	
	
	-
	

	>>Source Cell ID
	M
	
	E-UTRA CGI
9.3.1.9
	CGI of the source cell for the HO. 
	
	

	>>Failure Cell ID
	M
	
	NG-RAN CGI 9.3.1.73
	CGI of the target cell for the HO.
	
	

	>>UE RLF Report Container
	O
	
	9.3.3.41
	
	
	

	>Inter-system Unnecessary HO
	
	
	
	
	-
	

	>>Source Cell CGI
	M
	
	NG-RAN CGI 9.3.1.73
	Source NR cell in NG-RAN
	
	

	>>Target Cell CGI
	M
	
	E-UTRA CGI
9.3.1.9
	Target cell in E-UTRAN
	
	

	>>Early IRAT HO
	M
	
	ENUMERATED (true, false, ...)
	Is set to “true” if the measurement period expired due to an inter-RAT handover towards NR executed within the configured measurement duration and otherwise set to “false”
	
	

	>>Candidate Cell List
	
	1
	
	
	
	

	>>>Candidate Cell Item
	
	1..<maxnoofCandidateCells>
	
	
	
	

	>>>>CHOICE Candidate Cell Type
	M
	
	
	
	
	

	>>>>>Candidate CGI
	
	
	
	
	
	

	>>>>>>Candidate Cell ID
	M
	
	NR CGI
9.3.1.7
	This IE contains an NR CGI.
	
	

	>>>>>Candidate PCI
	
	
	
	
	
	

	>>>>>>Candidate PCI
	M
	
	INTEGER (0..1007, …)
	This IE includes the NR Physical Cell Identifier of detected cells not included in the Candidate Cell List IE and for which an NR CGI could not be derived.
	
	

	>>>>>>Candidate NR ARFCN
	M
	
	INTEGER (0.. maxNARFCNA)
	RF Reference Frequency as defined in TS 38.104 [39], section 5.4.2.1. The frequency provided in this IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the carrier. Its lowest subcarrier is also known as Point A.
	
	

	> Inter-system Mobility Failure for Voice Fallback 
	
	
	
	
	YES
	ignore

	>>Source Cell ID
	M
	
	NG-RAN CGI 9.3.1.73
	CGI of the source cell for HO
	
	

	>>Failure Cell ID
	M
	
	E-UTRA CGI
9.3.1.9
	CGI of the failure cell for HO
	
	

	>>Re-establishment Re-connect Cell ID 
(FFS on the name)
	O

	
	E-UTRA CGI
9.3.1.9FFS
	E-UTRA CGI of the cell where UE attempted re-establishment or where the UE successfully re-connected after the failure.FFS 
	
	

	>>UE RLF Report Container
	O
(FFS on the presence)
	
	9.3.3.41
	
	
	



	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of candidate cells. Value is 32

	maxNARFCN
	Maximum value of NR carrier frequency, defined in TS 38.331 [18]




<<<<<<<<<<<<<<<<<<<< Next  Change >>>>>>>>>>>>>>>>>>>>

7

2


IntersystemMobilityFailureforVoiceFallback ::= SEQUENCE {
	sourcecellID			NGRAN-CGI,
	targetcellID			EUTRA-CGI,
	reestablishmentreconnectCellID	EUTRA-CGI                      OPTIONAL,(FFS on name and type)
uERLFReportContainer	UERLFReportContainer		OPTIONAL,(FFS on presence)
	iE-Extensions			ProtocolExtensionContainer { { IntersystemMobilityFailureforVoiceFallback-ExtIEs} }			OPTIONAL,
	...
}

IntersystemMobilityFailureforVoiceFallback-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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