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1. Introduction
[bookmark: OLE_LINK1]At last meeting, we discussed the CPAC procedure from NW perspective and made the following agreements [1]:
· 1: Introduce a new inter-node RRC message that includes the full list of CG-Config(s).
· 2: Specify the target PSCell identity (frequency and PCI) from target SN to MN (accepted) outside the corresponding CG-Config in the new inter-node message. FFS if we use the same message for all cases where target PSCell identity is indicated (e.g. from source SN to MN for candidate PSCell)
· 4: Define a separate list of proposed PSCell candidates in CG-Config, including execution conditions (FFS on whether decision on solution 1 or 2 impacts this).
· 6: A list of proposed PSCell candidates is sent from MN to T-SN in the same way as from S-SN to MN. The execution conditions are not sent to T-SN and therefore a separate list is defined for proposed PSCell candidates.

· 4: RAN2 confirms the working assumption taken at RAN2#115 and adopts Solution 2 for SN-initiated CPC. Indicate this to LS in RAN3 and ask them to work on it (included in offline [222] from Ericsson). If they find a problem, we can revisit the decision.
· 3:	The second part of the SN initiated inter-SN CPC procedure is optional (i.e. Proposal 2 is not agreed), and it's up to the MN to determine whether to skip the second step, e.g. in case all suggested PSCell candidates have been accepted. Request RAN3 to work on details (e.g. how does MN tell this to S-SN, etc.)

· 1: RAN2 assumes MN decides whether to skip the second part of Solution 2 procedure. Up to network implementation which criteria are considered by the MN.
· RAN2 thinks MN can skip the second part of procedure in Solution 2 at least when T-SN acknowledges all candidate PSCells. This needs not be captured in specifications.
And RAN2 endorsed the stage-2 running CR [2] for CPAC procedure. In this contribution, we discussed some remaining issues on CPAC procedure from the last meeting and the stage-2 running CR.
2. Discussion
2.1 Inter-node RRC message design
At last meeting, RAN2 introduced a new inter-node RRC message that includes the full list of CG-Config(s), and specified the target PSCell identity (frequency and PCI) from target SN to MN (accepted) outside the corresponding CG-Config in the new inter-node message. However, it is still FFS whether the same message is used for all cases where target PSCell identity is indicated, e.g. from source SN to MN for candidate PSCell. 
Considering that RAN2 has agreed to introduce a separate list of proposed PSCell candidates in CG-Config, including execution conditions, the candidate PSCell identify information can be informed form the source SN to the MN via this new defined list. And one CG-Config containing the source SN configuration can be used for multiple candidate PSCell preparation (at least in case that multiple candidate PSCells are prepared in one target SN, which is taken as a baseline in one SN Change procedure at RAN3), so no need to include a list of CG-Config(s) linked with each candidate PSCell in the inter-node RRC message. 
Proposal 1: RAN2 confirms the new inter-node RRC message that includes the full list of CG-Config(s) is only used from the target SN to the MN, i.e. not used from the source SN to the MN.  
2.2 Remaining issues on stage-2 CPAC procedure
A stage-2 running CR [2] for CPA and MN/SN initiated CPC procedure is endorsed at last meeting. However, there are still some FFS issues left for each procedure. In this section, we discussed some remaining issues which may have RAN2 impact.
Issue 1: On candidate PSCells selection in CPA and MN initiated CPC
In [2], the following Editor’s Notes about candidate PSCells selection are added for CPA and MN initiated CPC procedure:
	Editor’s Note: FFS whether a separate list of proposed PSCells is provided from MN to target SN.
Editor’s Note: FFS whether the target SN can also pick target cells not proposed by the MN.


In SN initiated inter-SN CPC, it’s agreed that the source SN provides a separate list of proposed candidate PSCells, including execution conditions, to the MN. And then the MN transfers the list of proposed candidate PSCells to the target SN for the PSCell selection. One of the main intention to define a separate list of proposed candidate cells is to provide the execution condition(s) to the MN upon initiation of SN initiated CPC procedure. And the target SN can also select the PSCells from the candidates which have been prepared with execution condition(s).
Observation 1: In SN initiated inter-SN CPC, the source SN provides a separate list of proposed candidate PSCells, including execution conditions, to the MN. And then the MN transfers the list of proposed candidate PSCells to the candidate SN for the PSCell selection.
However, for MN initiated inter-SN CPC and CPA, we have not clearly discussed whether the MN needs to provide a separate list of candidate PSCells to the target SN or not. According to the previous agreement “Target SN chooses candidate target PSCell for CPC from the list of cells and/or measurements provided by the source SN/MN” made in RAN2#114e meeting [3], the target SN is also allowed to choose the candidate PSCells based on the measurements (i.e. the information in the candidateCellInfoListMN) provided by the MN, as the legacy PSCell addition/change procedure. 
Observation 2: According to the agreement “Target SN chooses candidate target PSCell for CPC from the list of cells and/or measurements provided by the source SN/MN”, the target SN is also allowed to choose candidate PSCells based on measurements provided by the MN in MN initiated CPC and CPA procedure.
Different from SN initiated inter-SN CPC, in which the execution condition(s) is provided upon initiation of the CPC procedure, the MN can generate the corresponding execution condition(s) after knowing the accepted candidate PSCell(s) by the target SN in MN initiated CPC and CPA. So it seems no strong need to indicate a separate list of suggested candidate PSCells to the candidate SN upon initiation of the MN initiated CPC/CPA procedure. The MN can simply send the existing candidate cell information list (i.e. candidateCellInfoListMN) to the target SN for the PSCell selection, similar to the legacy PSCell addition/change procedure. 
Proposal 2: The MN is not required to provide a separate list of proposed candidate PSCell(s) to the target SN in MN initiated inter-SN CPC and CPA. 
Although no separate list of proposed candidate PSCell(s) is provided from the MN to the target SN, the target SN should also select the candidate cells from the list of measurements (i.e. within the measurements in candidateCellInfoListMN). So the target SN can not pick other alternative target cells which have no associated measurements provided by the MN.
Proposal 3: The target SN can not pick other alternative target PSCells which have no associated measurements provided by the MN.
Issue 2: On the second part of procedure in Solution 2 for SN initiated CPC
At last meeting, it’s agreed that the second part of the SN initiated inter-SN CPC procedure is optional, and it's up to the MN to determine whether to skip the second step. However, companies have different understanding on which step is included within the second part. And the following Editor’s Notes are added for SN initiated CPC procedure in [2].
	Editor’s Note: which message used for MN to indicate the candidate PSCells accepted by the target SN to the source SN is FFS; FFS whether Step 4 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
Editor’s Note: FFS which message used for the source SN to provide the SCG measurement configurations for CPC to the MN. FFS Step 5 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.


According to the discussion from last meeting, there are two understanding on skip of the second part:
a) MN not waiting for S-SN -> MN response  
b) both messages (i.e. MN-> S-SN and S->MN) being left out
For a), only S-SN -> MN response is skipped, i.e. the MN shall always inform the source SN about the accepted candidate PSCell(s) after receiving the SN addition request ACK message from the target SN and before sending CPC configuration to the UE. For b), the MN shall not inform the SN about the accepted candidate PSCell(s) before sending CPC configuration to the UE if the MN decides no source SN configuration update is required. However, except for the purpose of source SN configuration update, the source SN is also required to know the accepted candidate PSCell(s) for some subsequent operation, e.g. data forwarding, CPC modification. So the source SN should always be informed about the accepted candidate PSCell(s), e.g. before sending CPC configuration to the UE or after that.
Observation 3: The source SN should be informed about the accepted candidate PSCell(s) regardless of whether the source SN configuration update is required, e.g. for data forwarding, CPC modification.
We think it’s simpler to have the unified step on informing the accepted candidate PSCells to the source SN in both cases, i.e. with/without the second part. So we prefer the understanding a). Namely, informing the accepted candidate PSCells from the MN to the source SN (i.e. step 4) is mandatory before sending the CPC configuration to the UE. But the response/message from the source SN to the MN (i.e. step 5) is optional. And it can be up to the MN decides whether to wait for the response/message from the source SN for SN configuration update. For example, the MN does not need to wait the response in case all suggested PSCell candidates have been accepted by the target SN.
Proposal 4: RAN2 confirms the skip of the second part refers to “MN not waiting for S-SN -> MN response”. It means informing the accepted candidate PSCells from the MN to the source SN (i.e. step 4) is mandatory before sending the CPC configuration to the UE. But the response/message from the source SN to the MN (i.e. step 5) is optional.
Considering the understanding on the second part has some impact on the RAN3 signalling design, e.g. on deciding which messages are used in step 4 and step 5, a LS should be sent to RAN3 about the RAN2 understanding.
Proposal 5: RAN2 sends a LS to RAN3 to inform them about the RAN2 understanding on the skip of the second part, and ask them to decide which messages are used in step 4 and step 5. 
The corresponding TPs for P2, P3 and P4 can be found in the Annex.
3. Conclusion and proposals
In this contribution, we discussed some remaining issues on CPAC procedure with the following observations and proposals:
Proposal 1: RAN2 confirms the new inter-node RRC message that includes the full list of CG-Config(s) is only used from the target SN to the MN, i.e. not used from the source SN to the MN.  
Observation 1: In SN initiated inter-SN CPC, the source SN provides a separate list of proposed candidate PSCells, including execution conditions, to the MN. And then the MN transfers the list of proposed candidate PSCells to the candidate SN for the PSCell selection.
Observation 2: According to the agreement “Target SN chooses candidate target PSCell for CPC from the list of cells and/or measurements provided by the source SN/MN”, the target SN is also allowed to choose candidate PSCells based on measurements provided by the MN in MN initiated CPC and CPA procedure.
Proposal 2: The MN is not required to provide a separate list of proposed candidate PSCell(s) to the target SN in MN initiated inter-SN CPC and CPA. 
Proposal 3: The target SN can not pick other alternative target PSCells which have no associated measurements provided by the MN.
Observation 3: The source SN should be informed about the accepted candidate PSCell(s) regardless of whether the source SN configuration update is required, e.g. for data forwarding, CPC modification.
Proposal 4: RAN2 confirms the skip of the second part refers to “MN not waiting for S-SN -> MN response”. It means informing the accepted candidate PSCells from the MN to the source SN (i.e. step 4) is mandatory before sending the CPC configuration to the UE. But the response/message from the source SN to the MN (i.e. step 5) is optional.
Proposal 5: RAN2 sends a LS to RAN3 to inform them about the RAN2 understanding on the skip of the second part, and ask them to decide which messages are used in step 4 and step 5. 
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10.2	Secondary Node Addition
[bookmark: _Toc60787204]10.2.1	EN-DC
*// skip unrelated part //*
Conditional PSCell Addition (CPA) 
Figure 10.2.1-2 shows the Conditional Secondary Node Addition procedure.


Figure 10.2.1-2: Conditional Secondary Node Addition procedure
1.	The MN decides to configure CPA for the UE and requests the candidate SN to allocate resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to bearer type) and the list of PSCells that may be prepared by the MN. In addition, for the bearers requiring SCG radio resources, the MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for the SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. In case of bearer options that require X2-U resources between the MN and the SN, the MN provides X2-U TNL address information for the respective E-RAB, X2-U DL TNL address information for SN terminated bearers, X2-U UL TNL address information for MN terminated bearers. In case of SN terminated split bearers the MN provides the maximum QoS level that it can support. The SN may reject the request.
NOTE 6:	For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MNs decision is reflected in step 1 by the E-RAB parameters signalled to the SN, which may differ from E-RAB parameters received over S1.
NOTE 7:	For a specific E-RAB, the MN may request the direct establishment of an SCG or a split bearer, i.e., without first having to establish an MCG bearer. It is also allowed that all E-RABs can be configured as SN terminated bearers, i.e. there is no E-RAB established as an MN terminated bearer.
Editor’s Note: FFS whether a separate list of proposed PSCells is provided from MN to target SN.
2.	If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. For bearers requiring SCG radio resources, the SN performs Random Access at the CPA execution so that synchronisation of the SN radio resource configuration can be performed. Within the list of PSCellsmeasurements indicated by the MN, the SN decides the list of  PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration***) contained in the SgNB Addition Request Acknowledge message. In case of bearer options that require X2-U resources between the MN and the SN, the SN provides X2-U TNL address information for the respective E-RAB, X2-U UL TNL address information for SN terminated bearers, X2-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the S1-U DL TNL address information for the respective E-RAB and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.
NOTE 8:	For the SN terminated split bearer option, the SN may either decide to request resources from the MN of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MN and the SN together, or even more. The SNs decision is reflected in step 2 by the E-RAB parameters signalled to the MN, which may differ from E-RAB parameters received in step 1. The QoS level requested from the MN shall not exceed the level that the MN offered when setting up the split bearer in step 1.
Editor’s Note: FFS whether a separate list of proposed PSCells is provided from MN to target SN.
Editor’s Note: FFS whether the target SN can also pick target cells not proposed by the MN.
*// skip unrelated part //*
NEXT CHANGE
[bookmark: _Toc60787205]10.2.2	MR-DC with 5GC
*// skip unrelated part //*
MN initiated Conditional PSCell Addition (CPA) 
Figure 10.2.2-2 shows the Conditional SN Addition procedure.


Figure 10.2.2-2: Conditional Secondary Node Addition procedure
1.	The MN decides to configure CPA for the UE. The MN requests the target candidate SN to allocate resources for one or more specific PDU Sessions/QoS Flows, indicating QoS Flows characteristics (QoS Flow Level QoS parameters, PDU session level TNL address information, and PDU session level Network Slice info) and indicates the list of PSCells that may be prepared by the T-SN. In addition, for bearers requiring SCG radio resources, the MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for the SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. In NGEN-DC and NR-DC, the MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision.
	For MN terminated bearer options that require Xn-U resources between the MN and the SN, the MN provides Xn-U UL TNL address information. For SN terminated bearers, the MN provides a list of available DRB IDs. The S-NG-RAN node shall store this information and use it when establishing SN terminated bearers. The SN may reject the request.
	For SN terminated bearer options that require Xn-U resources between the MN and the SN, the MN provides in step 1 a list of QoS flows per PDU Sessions for which SCG resources are requested to be setup upon which the SN decides how to map QoS flows to DRB.
NOTE 6:	For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective QoS Flow is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MN decision is reflected in step 1 by the QoS Flow parameters signalled to the SN, which may differ from QoS Flow parameters received over NG.
NOTE 7:	For a specific QoS flow, the MN may request the direct establishment of SCG and/or split bearers, i.e. without first having to establish MCG bearers. It is also allowed that all QoS flows can be mapped to SN terminated bearers, i.e. there is no QoS flow mapped to an MN terminated bearer. 
2.	If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer type options, respective transport network resources. For bearers requiring SCG radio resources the SN triggers UE Random Access so that synchronisation of the SN radio resource configuration can be performed. Within the list of PSCellsmeasurements indicated by the MN, the SN decides the list of PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration***), contained in the SN Addition Request Acknowledge message. In case of bearer options that require Xn-U resources between the MN and the SN, the SN provides Xn-U TNL address information for the respective DRB, Xn-U UL TNL address information for SN terminated bearers, Xn-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the NG-U DL TNL address information for the respective PDU Session and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.
*// skip unrelated part //*
NEXT CHANGE
[bookmark: _Toc60787212]10.5	Secondary Node Change (MN/SN initiated)
[bookmark: _Toc46492820][bookmark: _Toc76648169][bookmark: _Toc52568346][bookmark: _Toc29248367][bookmark: _Toc37200954]10.5.1	EN-DC
*// skip unrelated part //*
MN initiated conditional SN Change 


Figure 10.5.1-3: Conditional SN Change – MN initiated
Figure 10.5.1-3 shows an example signalling flow for the MN initiated Conditional Secondary Node Change:
1/2.	The MN initiates the conditional SN change by requesting the target candidate SN to allocate resources for the UE by means of the SgNB Addition procedure. The MN may include measurement results related to the target SN and indicates the list of PSCells that may be prepared by the T-SN. Within the list of PSCellsmeasurements indicated by the MN, the SN decides the list of  n PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration***) contained in the SgNB Addition Request Acknowledge message. If forwarding is needed, the target SN provides forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration.
NOTE 5:	The MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration before step 1.
Editor’s Note: FFS whether a separate list of proposed PSCells is provided from MN to target SN.
*// skip unrelated part //*
NEXT CHANGE
SN initiated conditional inter-SN Change


Figure 10.5.1-4: Conditional SN Change – SN initiated
Figure 10.5.1-4 shows an example signalling flow for the Conditional Secondary Node Change initiated by the SN:
1.	The source SN initiates the conditional SN change procedure by sending SgNB Change Required message which contains a CPC initiation indication. The message also contains target SN ID information and may include the SCG configuration (to support delta configuration), and contains the measurement results related to the target candidate SN. The message also includes a list of proposed PSCell candidates recommended by the source SN, including execution conditions, and may also include the SCG measurement configurations for CPC (e.g. measId(s) to be used for CPC). 
2/3.	The MN requests the target candidate SN to allocate resources for the UE by means of the SgNB Addition procedure, including a CPC initiation indication, and the measurements results related to the target candidate SN and indicates the list of proposed PSCell candidates received from the source SN, but not including execution conditions. Within the list of PSCells, the SN decides the list of  PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration****) contained in the SgNB Addition Request Acknowledge message. If forwarding is needed, the target SN provides forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration, and the list of prepared PSCell IDs to the MN. The target SN can either accept or reject each of the candidate cells suggested by the source -SN, i.e. it cannot come up with any alternative candidates.
4. The MN may indicates the candidate PSCells accepted by the target SN to the source SN, if needed, e.g., when T-SN does not acknowledge all candidate PSCells.
Editor’s Note: which message used for MN to indicate the candidate PSCells accepted by the target SN to the source SN is FFS; FFS whether Step 4 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
5. The source SN may provide updated measurement configurations for CPC to the MN.
Editor’s Note: FFS which message used for the source SN to provide the SCG measurement configurations for CPC to the MN. FFS Step 5 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
*// skip unrelated part //*
NEXT CHANGE
[bookmark: _Toc46492821][bookmark: _Toc29248368][bookmark: _Toc76648170][bookmark: _Toc37200955][bookmark: _Toc52568347]10.5.2	MR-DC with 5GC
*// skip unrelated part //*
MN initiated conditional SN Change
The Conditional Secondary Node Change procedure is initiated by the MN to configure the CPC configuration and CPC execution. 


Figure 10.5.2-3: Conditional SN change procedure - MN initiated
Figure 10.5.2-3 shows an example signalling flow for the conditional SN Change initiated by the MN:
1/2.	The MN initiates the conditional SN change by requesting the target candidate SN to allocate resources for the UE by means of the SN Addition procedure. The MN may include measurement results related to the target SN and indicates the list of PSCells that may be prepared by the MN. Within the list of PSCellsmeasurements indicated by the MN, the SN decides the list of  PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration***). If data forwarding is needed, the target SN provides data forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration.
NOTE 4:	The MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information before step 1.
*// skip unrelated part //*
NEXT CHANGE
SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used to configure CPC configuration.


Figure 10.5.2-4: Conditional SN change procedure - SN initiated
Figure 10.5.2-4 shows an example signalling flow for the conditional SN Change initiated by the SN:
1. The source SN initiates the conditional SN change procedure by sending the SN Change Required message, which a CPC initiation indication.The message also contains a candidate target node ID and may include the SCG configuration (to support delta configuration) , and contains the measurements results which may include cells that are not CPC candidates. The message also includes a list of proposed PSCell candidates recommended by the source SN, including execution conditions, and may also include the SCG measurement configurations for CPC (e.g. measId(s)to be used for CPC). 
2/3.	The MN requests the target SN to allocate resources for the UE by means of the SN Addition procedure, including a CPC initiation indication, and the measurements results which may include cells that are not CPC candidates received from the source SN to the target SN, and indicates the list of proposed PSCell candidates received from the source SN, but not including execution conditions. Within the list of PSCells, the SN decides the list of  PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration****) contained in the SgNB Addition Request Acknowledge message. If data forwarding is needed, the target SN provides data forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration, and the list of prepared PSCell IDs to the MN. The target-SN can either accept or reject each of the candidate cells suggested by the Source-SN, i.e., it cannot come up with any alternative candidates.
4. The MN may indicates the candidate PSCells accepted by the target SN to the source SN, if needed,, e.g., when T-SN does not acknowledge all candidate PSCells,.
Editor’s Note: which message used for MN to indicate the candidate PSCells accepted by the target SN to the source SN; step 4 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
5. The source SN may provide the updated measurement configurations to the MN.
Editor’s Note: which message used for source SN to provide the updated measurement configurations to the MN. FFS Step 5 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
[bookmark: _GoBack]*// skip unrelated part //*
CHANGE END
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