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1. Introduction
[bookmark: OLE_LINK1]At RAN2#114-e meeting, we made some agreements on CPAC procedure as follows [1].
· 1: In order to exchange per-PSCell parameter by reusing existing inter-node RRC message for CPAC, a list of CG-Config associated to each candidate PSCell should be sent from candidate SN to MN.
· FFS if a list of CG-ConfigInfo from MN to candidate SN is needed. FFS if a list of CG-Config from source SN to MN is needed.
· Discuss in Stage-3 whether new message is useful or not (based on signalling details)

· 1: 	For SN-initiated CPC, RAN2 confirms the source SN configuration may be updated (by source SN) when UE uses per FR measurement gap and is to be configured with CPC.
· 2: 	The source SN may provide the execution conditions (and/or SN measurement configuration) to the MN upon obtaining the information which cells have been ultimately prepared by the target SN.
· 3: Target SN chooses candidate target PSCell for CPC from the list of cells and/or measurements provided by the source SN/MN

Working assumption (to clarify agreements 1-3 above)
· 1.	Upon SN initiated CPC configuration, S-SN indicates the CPC candidates to MN and for each an execution condition
· 2.	S-SN can provide also measurements to MN/T-SN and this may include cells that are not CPC candidates
· 3.	T-SN can either accept or reject the CPC candidates suggested by S-SN (as in 1) i.e. it cannot come up with any alternative candidates
· 4.	S-SN is informed about which candidates were accepted/ rejected by T-SN
· 5.	S-SN can subsequently update the (measurement) configuration. FFS for execution conditions.
· 6.	S-SN can perform this update after the CPC configuration. FFS whether to support updating during the CPC configuration (i.e. solution 2). FFS whether nested procedure is suppported
In this contribution, we discussed some remaining issues on SN initiated inter-SN CPC procedure. 
2. Discussion
2.1 General procedure for SN initiated inter-SN CPC
At last meeting, we discussed the general procedure for SN initiated inter-SN CPC and made some working assumptions (i.e. to take solution 1 as baseline). But there is no consensus on whether the source SN can update the source SN configuration (e.g. measurement configuration, execution conditions) before sending CPC configuration to the UE. However, it’s agreed that the target SN can not select alternative candidates which are not suggested as candidate PSCells by the source SN, so the main use case to perform source SN update (i.e. to provide execution conditions) before the CPC configuration is blocked. Considering that supporting various solutions (i.e. solution 2) will introduce more work load at RAN2 and RAN3, and the remaining time on R17 CPAC discussion is very limited (i.e. only two meetings left), it seems better to take solution 1 for the SN initiated inter-SN CPC procedure in R17. Namely, the source SN configuration update can be performed only after the CPC configuration. Some enhancements on performing source SN update (e.g. solution 2) can be considered in later releases.
Proposal 1: To confirm the following working assumption for SN initiated inter-SN CPC:
1. Upon SN initiated CPC configuration, S-SN indicates the CPC candidates to MN and for each an execution condition
2. S-SN can provide also measurements to MN/T-SN and this may include cells that are not CPC candidates
3. T-SN can either accept or reject the CPC candidates suggested by S-SN (as in 1) i.e. it cannot come up with any alternative candidates
4. S-SN is informed about which candidates were accepted/ rejected by T-SN
Proposal 2: The source SN can perform the source SN configuration update (e.g. measurement configuration) only after the CPC configuration is sent to the UE.
Regarding the execution condition(s) update, the execution condition(s) is decided by the source SN and provided to the MN upon initiation of SN initiated CPC. And the source SN may want to update the execution condition(s) in some cases, e.g. according to the accepted candidate PSCells or the latest measurements from the UE. So it’s feasible for the source SN to trigger the SN modification procedure to provide the updated execution condition(s) to the MN after CPC configuration. And then the MN can transfer the updated execution condition(s) to the UE, as the conditionalReconfiguration update in CHO.   
Proposal 3: The source SN can perform the execution condition(s) update only after the CPC configuration is sent to the UE.
According to the working assumption, the source SN should be informed about which candidates were accepted/ rejected by the target SN. Then the source SN can update the source configuration (e.g. measurement gap configuration) based on the accepted/rejected candidate cells by the target SN. Regarding when to inform the source SN, there are two options on the table:
· Option 1: the MN provides the accepted/rejected candidate cells to the source SN upon receiving SN Addition Request Acknowledge message for CPC from the target SN.  
· Option 2: the MN provides the accepted/rejected candidate cells to the source SN after reception of RRC reconfiguration complete message from the UE.
Since the unnecessary measurement gap has some impact on the UE performance, it’s beneficial to provide the updated measurement gap configuration (i.e. to remove the useless measurement gap) to the UE after the CPC configuration as soon as possible. So it is slightly preferred to inform the source SN upon reception of acknowledge for CPC from the target SN (i.e. option 1). And then the source SN can decide to update the measurement configuration upon reception of the accepted/rejected candidate cells, i.e. before reception of the RRC reconfiguration complete message from the UE. The MN is also not required to delay the transmission of CPC configuration to the UE until receiving the updated source SN configuration. So a nested procedure can be considered to allow fast SN configuration update but has no impact on the CPC configuration procedure. Anyway it can be up to the flexible NW implementation when to perform the source SN configuration update.
Proposal 4: The MN provides the accepted/rejected candidate cells to the source SN upon receiving SN Addition Request Acknowledge message for CPC from the target SN.
Proposal 5: The source SN can update the source SN configuration upon reception of the accepted/rejected candidate cells, e.g. before reception of the RRC reconfiguration complete message from the UE.
Besides, we discussed how to associate the execution condition(s) with the candidate PSCell configuration at last meeting, based on RAN3 LS in [2]. But no consensus was reached. There are two alternatives listed in the LS:
· Alternative 1: MN performs the association between the execution condition received from the source SN and the RRC configuration of the candidate PSCell received from the candidate SN. 
· Alternative 2: MN forwards the execution condition received from the source SN to the candidate SN. The candidate SN sends the execution condition and the RRC configuration of the candidate PSCell to the MN.
Since the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN) in MN initiated inter-SN CPC and CPA, the MN shall not send the execution condition(s) to the target SN in the SN addition procedure. Besides, it’s agreed that the final RRC message including conditional reconfiguration configuration is in MN-format in case both CPA and MN/SN initiated inter-SN CPC, so a unified solution can be considered for SN addition procedure towards the target SN in cases of CPA, MN initiated and SN initiated inter-SN CPC. 
Observation 1: In MN initiated inter-SN CPC and CPA, the MN is not required to send the execution condition(s) to the target SN via the SN addition procedure. And an unified SN addition procedure can be used for both MN initiated CPA/CPC and SN initiated CPC.
Accordingly, the MN is also not required to indicate the execution condition(s) to the target SN in SN initiated inter-SN CPC, similar to that in case of CPA and MN initiated inter-SN CPC.
Proposal 6: The MN is also not required to indicate the execution condition(s) to the target SN in SN initiated inter-SN CPC.
The target SN provides the prepared PSCell ID(s) and the corresponding RRC container(s) (i.e. RRCReconfiguration) to the MN via SN addition procedure. And the execution condition(s) is provided to the MN per candidate PSCell upon initiation of CPC. Thus, it’s easier for the MN to perform the association between execution condition and candidate PSCell configuration (i.e. Alternative 1). Although some companies argued Alternative 2 can help the candidate PSCell selection since the target SN can know the corresponding execution condition for each candidate PSCell (e.g. the target SN can select the candidate PSCell whose execution condition threshold is higher to ensure the cell quality is good enough when triggering the CPC execution), there is no direct relationship between candidate cell selection and the execution condition set by the source SN. And the source SN is feasible to modify the execution condition after the CPC configuration. So Alternative 1 is preferred for simplicity.
Proposal 7: In SN initiated inter-SN CPC, the MN performs the association between the execution condition received from the source SN and the RRC configuration of the candidate PSCell received from the candidate SN. 
Based on the proposals above, a example of flow chart for SN initiated inter-SN CPC procedure is shown as follows:
[image: ]
Fig. 1 SN initiated inter-SN CPC
2.2 Inter-node RRC message design
Regarding the inter-node RRC message design, it’s agreed that a list of CG-Config associated to each candidate PSCell should be sent from candidate SN to MN for CPAC. But it’s still FFS if a list of CG-ConfigInfo from MN to candidate SN and a list of CG-Config from source SN to MN are needed.
The existing parameters in CGConfig-Info message sent from MN to candidate SN are usually used to coordinate the candidate PSCell configuration and provide the candidate cell information, which can be provided per candidate SN for CPAC. And the candidate SN is given in one SN addition procedure, so we can simply reuse one CG-ConfigInfo from MN to candidate SN for CPAC.
Proposal 8: One CG-ConfigInfo from MN to candidate SN is used for CPAC.
The majority of existing parameters in CG-Config sent from the source SN to the MN to be reused for SN initiated CPC is also provided per candidate SN. So one CG-Config from source SN to MN can be provided per candidate SN. And RAN3 made the working assumption that “In case of SN initiated inter-SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline”. It’s assumed only one candidate SN is suggested in one SN initiated CPC procedure. Thus, one CG-Config from source SN to MN provided per candidate SN can be taken as a baseline. However, if multiple candidate SNs prepared in one CPC procedure is possible, the source SN may want to suggest different candidate PSCells for different candidate SNs. Then a list of CG-Config message may be considered to provide the candidate cell information (e.g. the candidate PSCell identifier list, the execution condition list, or candidateCellInfoListSN) separately for each candidate SN.
Proposal 9: Baseline is one CG-Config from source SN to MN is provided per candidate SN. FFS whether a list of CG-Config from source SN to MN is needed if multiple candidate SNs can be prepared via one SN initiated inter-SN CPC procedure.
In SN initiated inter-SN CPC, the source SN generates the execution condition(s) and provides the execution condition(s) to the MN per candidate PSCell. And most companies agreed that the MN does not need to comprehend the execution condition set by the source SN in the email discussion [3]. Thus, a list of execution conditions can be included within the CG-Config message sent from the source SN to the MN, as providing the candidate cell information list to the MN. And each execution condition(s) can be encapsulated as a transparent container and linked with the frequency+PCI for the candidate PSCell. 
Observation 2: In SN initiated inter-SN CPC, the MN is not required to comprehend the execution condition(s) set by the source SN.
Proposal 10: In SN initiated inter-SN CPC, a list of execution conditions can be included in CG-Config message sent to the MN. And each execution condition(s) is set per frequency+PCI and encapsulated as a transparent container.
In SN initiated inter-SN CPC, except for the existing parameters included in CG-Config message, a list of suggested CPC candidate cells and corresponding execution conditions shall be provided from the source SN to the MN. Besides, the measurements related to the candidate SN (i.e. candidateCellInfoListSN) shall be provided to the MN, which may also include the measurements for cells that are not CPC candidates. Based on the discussion above, the MN is not required to indicate the execution condition(s) to the target SN in SN initiated inter-SN CPC. So the MN just needs to transfer the suggested CPC candidate cells and measurements to the target SN when requesting SN addition for CPC. Regarding how to indicate the suggested candidate PSCells to the MN and then transfer them to the target SN, there are two alternatives that can be considered:
· Alt. 1: introduce a new list for candidate cell identifier, e.g. including frequency+PCI
· Alt. 2: add an indicator in the measurements list (i.e. candidateCellInfoListSN) to indicate whether the related cell is a CPC candidate cell or not
The Alt. 1 is a clean solution to indicate the suggested candidate PSCells, but it may need to define redundant cell information lists for the candidate cell identifier and the execution condition, separately. In Alt. 2, the measurements (i.e. candidateCellInfoListSN) to be provided to the MN and the target SN has been organized per frequency in the current signalling structure, and it can also be indicated per cell (i.e. frequency+PCI). It’s assumed that the measurements related to the candidate PSCells suggested by the source SN shall always be provided to the MN and the target SN. Thus a simpler solution is to indicate the suggested candidate cell in the existing measurements information list. For example, add an indicator under the IE MeasResultNR within the IE candidateCellInfoListSN to indicate whether the related cell is a CPC candidate or not. And it has some benefit to reduce the signnaling overhead by avoiding the redundant candidate cell identifier list.
Proposal 11: RAN2 discusses how to indicate the suggested candidate PSCells to the MN and the target SN:
· Alt. 1: introduce a new list for candidate cell identifier, e.g. including frequency+PCI;
· Alt. 2: add an indicator in the measurements list (i.e. candidateCellInfoListSN) to indicate whether the related cell is a CPC candidate cell or not.
Some examples of ASN.1 structure for providing suggested candidate PSCells information within CG-Config message are shown in the Annex. 
3. Conclusion and proposals
In this contribution, we discussed some remaining issues on SN initiated inter-SN CPC with the following observations and proposals:
General procedure for SN initiated inter-SN CPC
Proposal 1: To confirm the following working assumption for SN initiated inter-SN CPC:
1. Upon SN initiated CPC configuration, S-SN indicates the CPC candidates to MN and for each an execution condition
2. S-SN can provide also measurements to MN/T-SN and this may include cells that are not CPC candidates
3. T-SN can either accept or reject the CPC candidates suggested by S-SN (as in 1) i.e. it cannot come up with any alternative candidates
4. S-SN is informed about which candidates were accepted/ rejected by T-SN
Proposal 2: The source SN can perform the source SN configuration update (e.g. measurement configuration) only after the CPC configuration is sent to the UE.
Proposal 3: The source SN can perform the execution condition(s) update only after the CPC configuration is sent to the UE.
Proposal 4: The MN provides the accepted/rejected candidate cells to the source SN upon receiving SN Addition Request Acknowledge message for CPC from the target SN.
Proposal 5: The source SN can update the source SN configuration upon reception of the accepted/rejected candidate cells, e.g. before reception of the RRC reconfiguration complete message from the UE.
Observation 1: In MN initiated inter-SN CPC and CPA, the MN is not required to send the execution condition(s) to the target SN via the SN addition procedure. And an unified SN addition procedure can be used for both MN initiated CPA/CPC and SN initiated CPC.
Proposal 6: The MN is also not required to indicate the execution condition(s) to the target SN in SN initiated inter-SN CPC.
Proposal 7: In SN initiated inter-SN CPC, the MN performs the association between the execution condition received from the source SN and the RRC configuration of the candidate PSCell received from the candidate SN. 

Inter-node RRC message design
Proposal 8: One CG-ConfigInfo from MN to candidate SN is used for CPAC.
Proposal 9: Baseline is one CG-Config from source SN to MN is provided per candidate SN. FFS whether a list of CG-Config from source SN to MN is needed if multiple candidate SNs can be prepared via one SN initiated inter-SN CPC procedure.
Observation 2: In SN initiated inter-SN CPC, the MN is not required to comprehend the execution condition(s) set by the source SN.
Proposal 10: In SN initiated inter-SN CPC, a list of execution conditions can be included in CG-Config message sent to the MN. And each execution condition(s) is set per frequency+PCI and encapsulated as a transparent container.
Proposal 11: RAN2 discusses how to indicate the suggested candidate PSCells to the MN and the target SN:
· Alt. 1: introduce a new list for candidate cell identifier, e.g. including frequency+PCI;
· Alt. 2: add an indicator in the measurements list (i.e. candidateCellInfoListSN) to indicate whether the related cell is a CPC candidate cell or not.
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Annex
· Alt. 1: introduce a new list for candidate cell identifier, e.g. including frequency+PCI
CG-Config-IEs ::=                   SEQUENCE {
[…]
candidateCellInfoListSN             OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,
[[
candidateCellListCPC-r17        CandidateCellList-CPC						OPTIONAL,
]]
CandidateCellList-CPC ::=                    SEQUENCE (SIZE (1..FFS)) OF CandidateCellInfo

CandidateCellInfo ::=                   SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                           OPTIONAL,    
    candidateCellList		            SEQUENCE (SIZE (1..FFS)) OF PhysCellId OPTIONAL,
}

· Alt. 2: add an indicator in the measurements list (i.e. candidateCellInfoListSN) to indicate whether the related cell is a CPC candidate cell or not.
CG-Config-IEs ::=                   SEQUENCE {
[…]
    candidateCellInfoListSN             OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,
[…]
}

[bookmark: _Toc60777269][bookmark: _Toc68015209][…] 
-- ASN1START
-- TAG-MEASRESULT2NR-START

MeasResult2NR ::=                   SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                           OPTIONAL,
    refFreqCSI-RS                       ARFCN-ValueNR                           OPTIONAL,
    measResultServingCell               MeasResultNR                            OPTIONAL,
    measResultNeighCellListNR           MeasResultListNR                        OPTIONAL,

]
    ...
}
[…] 
MeasResultListNR ::=                    SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=                        SEQUENCE {
    physCellId                              PhysCellId                                                                  OPTIONAL,
[…]
[[
	cpcCandidate-r17              ENUMERATED {true}              OPTIONAL,
]],
}
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