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1. Introduction
In the last meeting, RAN3 discussed the CPAC and sent one reply LS [1] to RAN2. RAN3 asked two questions on the inter-node messages.
	· About the inter-node RRC container design
· In case multiple PSCells are prepared in one CPAC procedure, RAN3 would like to ask RAN2 to feedback on the inter-node RRC container design: will one RRC container for one PSCell be used, or one RRC container for multiple PSCells?
· About the SN initiated inter-SN CPC, RAN3 would like to ask RAN2 to feedback on the following two alternatives:
· 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.


In this contribution, we will discuss the inter-node message design from RAN2 point of view.
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2.1 inter-node RRC container
According to the reply LS [1] from RAN3, RAN3 has the WA to support multiple PSCells in one CPAC procedure. 
	RAN3 discussed how to support CPAC and would like to consider following information as relevant for RAN2.
· Relevant RAN3 agreements and working assumptions:
· Target SN to make the decision on the prepared PSCells.
· WA: Prepare multiple PSCells in one CPAC procedure.
· In CPA and MN initiated inter-SN CPC, MN does not send execution condition(s) to the Target SN, Target SN provides the prepared PSCell id(s) and the corresponding RRC container(s) (RRCReconfiguration) to the MN, and then the MN generates and transmits the conditional configuration message to the UE. 
· WA: In SN initiated inter-SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline. 


Based on above RAN3 WAs, different from CHO in CPAC more than one candidate PSCells can be prepared in one CPAC procedure, i.e. the related information for multiple PSCells should be indicated in one SN addition request/request acknowledge message. Thus before discussing detailed inter-node RRC message design for CPAC, we could first look into the existing inter-node RRC messages of CG-ConfigInfo and CG-Config, and check which existing parameters are needed for CPAC, and the corresponding exchange granularity, i.e. per SN or per PSCell. We gives our analysis in the following tables.
Table 1 Existing parameters in CG-ConfigInfo to be reused for CPAC
	Existing parameters in inter-node message
	MN initiated CPA
	MN initiated CPC
	SN initiated CPC

	CG-ConfigInfo
	ue-CapabilityInfo, candidateCellInfoListMN, measResultCellListSFTD-NR, drx-InfoMCG, measConfigMN, mcg-RB-Config, mrdc-AssistanceInfo, ph-InfoMCG, drx-ConfigMCG, fr-InfoListMCG, sftdFrequencyList-NR, servFrequenciesMN-NR, drx-InfoMCG2
	Need. Per candidate SN
	Need. Per candidate SN
	Need. Per candidate SN

	
	candidateCellInfoListSN, sourceConfigSCG, scg-RB-Config, ueAssistanceInformationSourceSCG-r16
	N/A
	Need. Per candidate SN
	Need. Per candidate SN

	
	ScgFailureInfo, measResultReportCGI, alignedDRX-Indication, scgFailureInfo-r16, measResultReportCGI,
	N/A(because the candidate SN configuration has not been executed)

	
	configRestrictInfo
	Need. Per candidate SN could work. 

	
	candidateCellInfoListMN-EUTRA, candidateCellInfoListSN-EUTRA, sourceConfigSCG-EUTRA, scgFailureInfoEUTRA, measResultReportCGI-EUTRA, measResultCellListSFTD-EUTRA, sftdFrequencyList-EUTRA, scgFailureInfoEUTRA-r16, sidelinkUEInformationEUTRA-r16
	N/A(because RAN2 has agreed to only support NR SCG in CPAC)

	
	sidelinkUEInformationNR-r16
	N/A(because it is designed for the interaction between CU/DU, not for MR-DC)



Table 2 Existing parameters in CG-Config to be reused for CPAC
	Parameters in inter-node message
	MN initiated CPA
	MN initiated CPC
	SN initiated CPC

	
	
	Candidate SN->MN
	Source SN->MN
	Candidate SN->MN
	Source SN->MN
	Candidate SN->MN

	CG-Config
	scg-CellGroupConfig
	Need. Per candidate pSCell
	Need. Per candidate SN
	Need. Per candidate pSCell
	Need. Per candidate SN
	Need. Per candidate pSCell

	
	scg-RB-Config
	Need. Per candidate SN
	Need. Per candidate SN
	Need. Per candidate SN
	Need. Per candidate SN
	Need. Per candidate SN

	
	configRestrictModReq, measConfigSN, reportCGI-RequestNR
	N/A(because the candidate SN configuration has not been executed)

	
	drx-InfoSCG, drx-ConfigSCG, drx-InfoSCG2
	Need. Per candidate SN
	N/A
	Need. Per candidate SN
	N/A
	Need. Per candidate SN

	
	candidateCellInfoListSN, candidateServingFreqListNR, ueAssistanceInformationSCG-r16
	N/A
	Need. Per candidate SN
	N/A
	Need. Per candidate SN
	N/A

	
	selectedBandCombination, fr-InfoListSCG, scellFrequenciesSN-NR, selectedToffset-r16, ph-InfoSCG
	Need. Per candidate PSCell
	N/A
	Need. Per candidate PSCell
	N/A
	Need. Per candidate PSCell

	
	pSCellFrequency
	N/A(The MN can know the PSCellFrequency according to the candidate PSCell ID)

	
	pSCellFrequencyEUTRA,scg-CellGroupConfigEUTRA
candidateCellInfoListSN-EUTRA
candidateServingFreqListEUTRA
reportCGI-RequestEUTRA, needForGaps, scellFrequenciesSN-EUTRA
	N/A(because RAN2 has agreed to only support NR SCG in CPAC)


According to the above analysis, we think the highlight parameters in the CG-Config/ CG-ConfigInfo should be sent per candidate PSCell. 
The existing parameters in CG-ConfigInfo sent from MN to candidate target SN to be reused for CPAC are all per-SN. 
The existing parameters in CG-Config sent from source SN to MN to be reused for CPC are all per-SN.
Some existing parameters in the CG-Config sent from candidate target SN to MN should be per candidate PSCell.
One way to provide the per-PSCell parameters is to add a new list to include the parameters for each cell on top of the existing parameters in the CG-Config. However, RAN2 needs to discuss and pick up which parameters one by one, this may be time-consuming. In addition, if new parameters added for MR-DC in future, RAN2 also needs to check if it should be added in the CPAC specific list. Another simpler way is to take the full existing inter-node RRC message (e.g. CG-Config) as for each candidate PSCell, and just let MN and SN exchange a list of CG-Config for CPAC. We think both ways work, but we may slightly prefer the latter one for simplicity. 
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 is needed from MN to candidate SN as well, and if a list of CG-Config from source SN to MN.
In our understanding, there are two options to enable the transmission of these parameters per candidate PSCell:
Option 1: specify new inter-node message for the CPAC. These new inter-node messages include the list of CG-Config
Option 2: reuse the existing CG-Config message. RAN3 adds the list of RRC containers with each containing one CG-Config for the CPAC.
We feel it would be better to address this issue within RAN2 and avoid unnecessary RAN3 involvement. Thus we prefer option1 slightly.

RAN2 to specify a new inter-node message to include a list of CG-Config with each associated to one candidate PSCell for CPAC.
If proposal 1 and 2 are agreed, RAN2 to inform RAN3 that one inter-node RRC container is to be needed for CPAC. 
2.2 execution condition interaction in SN initiated inter-SN CPC
RAN3 also asked the following question on the execution condition in SN initiated inter-SN CPC.
	· About the SN initiated inter-SN CPC, RAN3 would like to ask RAN2 to feedback on the following two alternatives:
· 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.


In R15&R16, the target SN can decide the PSCell based on the current measurement results of the UE. The UE accesses to the PSCell after receiving the configuration of the PSCell. In most cases, the signal quality in measurement results received by the target SN from the source SN is nearly the same to the signal quality when the UE access to the PSCell. Therefore, the target SN can select the suitable PSCell that has the best measurement results to ensure the success of the access. In addition, the target SN may have different selection criteria for different frequencies. For example, FR2 has the higher requirement for the signal quality than the FR1. The target SN may not select one FR2 Cell as the PSCell even if the signal quality of the FR2 cell is better than the signal quality of all FR1 cells. The target SN will only select the FR2 Cell as the PSCell only if the signal quality of the FR2 cell is good enough.
In legacy MR-DC, the target SN can select the suitable PSCell based on the signal quality, e.g. select the PSCell that has the best measurement result to ensure the success of the access of PSCell.
In CPAC, RAN3 has agreed that it is the candidate SN to make the decision on the prepared PSCells. In the CPAC, the UE will not immediately access to the candidate PSCell after receiving the configuration of candidate PSCell. The signal quality in the measurement results received by the candidate SN in the SN addition request is very different from the signal quality when the UE access to the candidate PSCell so the candidate SN cannot select the suitable PSCell based on the measurement result received from the source SN. 
In the last meetings, RAN2 has agreed to use the A3/A5 as the execution condition for conditional PSCell change. RAN2 also has agreed that it is the source SN to decide the execution condition. In addition, we think the source SN need to forward the whole SN RRC configuration to the candidate SN in order to perform the delta configuration. This means that the candidate SN can know the entire measurement configuration in the UE. If the candidate SN can know the execution condition of each candidate PSCell, the candidate SN can choose one suitable candidate PSCell based on the execution condition of each candidate PSCell and the measurement configuration of each execution condition.
 In SN initiated inter-SN CPC, the candidate SN can select the suitable PSCell based on the execution condition.
Therefore, we prefer that the source SN can forward the execution condition of each candidate PSCell to the candidate SN via the MN.
Besides, in alternative 1, the MN needs to save the execution condition of each candidate PSCell after receiving them from the source SN and to lookup the execution condition for each candidate PSCell after receiving the candidate PSCell ID from the candidate SN. In Alternative 2, the MN only needs to forward the execution conditions to the candidate SN. When the MN receives the responds from the candidate SN, it does not need to perform the association. It does not increase the complexity of the MN. After deciding the candidate PSCell, the SN only need to send the RRC reconfiguration of this candidate PSCell and the execution condition of this candidate PSCell to the MN. It does not increase the complexity of the SN.  
Alternative 1 requires the MN to save the execution condition and perform the association between the execution conditions received from the source SN and the RRC configuration of the candidate PSCell. It increases the complexity of the MN
In the last meeting, one argument against the alternative 2 is that alternative 2 needs more signalling between MN and candidate SN(s). In our understanding, alternative 2 does not increase the number of the signalling, it only increase very little content (i.e. the execution condition of each candidate PSCell) in the signalling. It has very little impact on the X2/Xn overhead.
Another argument against the alternative 2 is that the alternative 2 is conflicted with the following agreements in the previous meeting.
Proposal 1: Option 1 should be used for the generation of conditional reconfiguration for SN initiated inter-SN conditional PSCell change. 
Option 1:	The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 
In our understanding, the above agreement only say that the source SN generates the execution condition(s) and the MN sends the execution condition(s) to the UE. The alternative 2 does not change the execution condition(s). Therefore, it is not in conflict with the following agreements.
Alternative 2 only slightly increases contents in the inter-node message.
Use the 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
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Based on the discussion in this paper, we have the following observations and proposals:
1. The existing parameters in CG-ConfigInfo sent from MN to candidate target SN to be reused for CPAC are all per-SN.
1. The existing parameters in CG-Config sent from source SN to MN to be reused for CPC are all per-SN.
1. 	Some existing parameters in the CG-Config sent from candidate target SN to MN should be per candidate PSCell.
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 is needed from MN to candidate SN as well, and if a list of CG-Config from source SN to MN.
1. RAN2 to specify a new inter-node message to include a list of CG-Config with each associated to one candidate PSCell for CPAC.
1. If proposal 1 and 2 are agreed, RAN2 to inform RAN3 that one inter-node RRC container is to be needed for CPAC. 
1. In legacy MR-DC, the target SN can select the suitable PSCell based on the signal quality, e.g. select the PSCell that has the best measurement result to ensure the success of the access of PSCell.
1. In SN initiated inter-SN CPC, the candidate SN can select the suitable PSCell based on the execution condition.
1. Alternative 1 requires the MN to save the execution condition and perform the association between the execution conditions received from the source SN and the RRC configuration of the candidate PSCell. It increases the complexity of the MN
1. [bookmark: _GoBack]Alternative 2 only slightly increases contents in the inter-node message.
Use the 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
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1. Overall Description:
RAN2 thanks RAN3 for the Reply LS R3-211338 on Conditional PSCell Addition/Change agreements.
RAN2 has discussed the inter-node message design in CPAC and has the following agreements. 
· One inter-node RRC container for multiple PSCells is to be specifed for CPAC in RAN2, including a list of legacy inter-node RRC message (e.g. CG-Config) associated to one candidate PSCell.
· For the SN initiated inter-SN CPC, support the 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


2. Actions:
To RAN3:
ACTION: RAN2 respectfully asks RAN3 to take the above information into account.


3. Date of Next TSG WG RAN2 Meetings:
TSG-RAN WG2 Meeting #114-e                          19-27 May, 2021    		E-meeting
TSG-RAN WG2 Meeting #115                            23-27 Aug, 2021                         TBD
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