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Introduction
At last meeting, RAN2 discussed the stage-2 signalling procedure for subsequent CPAC and made the following agreement [1]. 
	· P1a: Upon SCG release, RAN2 confirms that the UE shall release the subsequent CPAC configuration within SCG VarConditionalReconfig autonomously. 
· P1b: Upon SCG release, it’s up to the NW decision to maintain or release the subsequent CPAC configuration within MCG VarConditionalReconfig.
· P2: Upon intra-MN PCell change, it’s up to the NW decision to maintain/modify/release the subsequent CPAC configuration.
· P3: If there are maintained subsequent CPAC configurations with CPA execution conditions after SCG release, the maintained configurations can be used for the subsequent CPA execution.
· P4: The coexistence of subsequent CPAC and SCG deactivation is not supported in Rel-18, i.e. follow the same principle as legacy CPAC.
· P5: The candidate and reference configuration for subsequent CPAC can include both MCG and SCG part configurations. It can be up to the NW implementation whether to include the MCG part.
· P6: The MN generates the MCG part of the reference configuration (if any), while the SN (source or candidate) generates the SCG part of the reference configuration.
· P8: The MN is responsible for the reference configuration generation for MN/SN initiated inter-SN SCPAC.
· P10: The MN can request an SCG reference configuration from any of the involved SNs.
· P11: Candidate SN prepares the execution conditions for subsequent CPC when the candidate SN prepares the candidate SCG configuration(s) for candidate PSCell(s).
· P12: For SN initiated inter-SN subsequent CPAC, in SN Change Required message, the source SN includes the following information to the MN:
- A list of candidate SNs (can also include source SN) for the initial and subsequent CPC, and for each candidate SN in the list, a list of PSCells suggested to be prepared by the candidate SN.
- Execution conditions associated with each suggested PSCell of the initial CPC.
· P14: In SN Addition Request Acknowledge message, the candidate SN includes the following information to the MN:
1) List of prepared candidate PSCells and associated candidate SCG configurations, which include the candidate SCG measurement configurations, i.e. as legacy;
2) For each cell in 1), a list of proposed candidate PSCells for the subsequent CPC (e.g., the neighbour PSCells), and associated execution conditions (events A3/A5, based on the candidate SCG measurement configurations).
Note: The proposed candidate PSCells are selected from the recommended cell list provided by the MN, as the legacy.
· P15: The MN checks whether the proposed candidate PSCells for subsequent CPC have been prepared by other candidate SNs, and the MN may initiate an SN Modification procedure to the candidate SN, e.g. when not all proposed candidate PSCells for subsequent CPC have been prepared.
· P16a: In SN Modification Request message, the MN includes the following information to the candidate SN:
	Candidate PSCells for subsequent CPC that have been prepared by other candidate SNs.
· P16b: In SN Modification Request Acknowledge message, the candidate SN includes the following information to the MN:
Updated candidate SCG configurations and/or the execution conditions for subsequent CPC, if needed. The detailed signaling is similar to that in SN Addition Request Acknowledge message.
· P17: RAN2 assumes that the coexistence of subsequent CPAC and legacy CPAC is supported. [Check with RAN3]
· P18: RAN2 assumes that the existing signalling flow charts and procedural texts for Rel-17 CPA/CPC procedures can be reused for subsequent CPAC procedure with some modifications. [Check with RAN3]
· For one UE, for CPC only either MN format or SN format (only intra-SN case is possible) is used
· MN format is supported for intra-SN (in addition to SN format) 

13a, 13b agreed as starting point. Can discuss further in the CR work
· P13a: For MN initiated inter-SN subsequent CPAC, in SN Addition Request message, the MN includes the following information to each candidate SN:
- A list of candidate SNs, and for each candidate SN in the list, a list of cells recommended by MN (assume format as legacy)
· P13b: For SN initiated inter-SN subsequent CPAC, in SN Addition Request message, the MN includes the following information to each candidate SN:
A list of candidate SNs, and for each candidate SN in the list, a list of PSCells suggested to be prepared by the candidate SN.
· Postpone 13c  


In post-meeting email discussion [Post123bis][557][feMob] 37340 CR (ZTE), we updated the 37.340 running CR [2] to reflect RAN2 agreements on stage-2 signalling procedure for subsequent CPAC. But there are still some opens issues that have not been discussed or addressed so far, as below:
	· FFS whether and how to include the candidate PSCell(s) that have been prepared by other candidate SN(s) into the SN Addition Request message.
· FFS how to configure intra-SN subsequent CPAC in MN format and which procedure is to be used, e.g. MN initiated SN modification procedure, SN initiated SN modification with MN involvement procedure, or SN initiated SN change procedure.


In this contribution, we discussed open issues for subsequent CPAC procedure and provided TPs to address the open issues.
Discussions 
Issue#1: Whether and how to include the candidate PSCell(s) that have been prepared by other candidate SN(s) into the SN Addition Request message
Most of signalling steps for subsequent CPAC have been decided at the RAN2#123bis online discussion, but there is a leftover issue postponed to the next meeting:
	· Postpone 13c: Discuss whether and how to include the candidate PSCell(s) that have been prepared by other candidate SN(s) into the SN Addition Request message.


Regrading the information to be included in the SN Addition Request message to the candidate SN, RAN2 has reached the following agreements:
	· P13a: For MN initiated inter-SN subsequent CPAC, in SN Addition Request message, the MN includes the following information to each candidate SN:
- A list of candidate SNs, and for each candidate SN in the list, a list of cells recommended by MN (assume format as legacy)
· P13b: For SN initiated inter-SN subsequent CPAC, in SN Addition Request message, the MN includes the following information to each candidate SN:
A list of candidate SNs, and for each candidate SN in the list, a list of PSCells suggested to be prepared by the candidate SN.


Currently, the MN can include the candidate SN(s), and for each candidate SN, a list of cells recommended to be prepared by the candidate SN, into the SN Addition Request message to each candidate SN for the preparation of subsequent CPAC. The MN may request to prepare multiple candidate SNs in sequence. So the MN may have known the candidate PSCell(s) prepared by other candidate SN(s) before sending the SN Addition Request to the last requested candidate SN. 
During the subsequent CPAC preparation procedure towards multiple candidate SNs, the MN may have known the candidate PSCell(s) prepared by other candidate SN(s) before sending the SN Addition Request to a candidate SN, e.g. the last one. 
In this case, the MN can inform the prepared candidate PSCells to the candidate SN to help the candidate SN prepare the execution conditions for the following execution of subsequent CPAC more accurately, i.e. only for the prepared candidate PSCells. In the email discussion [Post123][054][feMob] [3], most companies proposed that the information of prepared candidate PSCells can be implemented by the recommend cell list. For example, there are 2 candidate SNs (SN#1 and SN#2) to be prepared. If the MN has got the response from SN#1 and known the PSCell#1 and PSCell#2 have been prepared by the SN#1, when the MN sends the SN Addition Request to the SN#2, the MN can just include PSCell#1 and PSCell#2 into the recommend cell list of SN#1. Anyway it can be up to the NW implementation to indicate the candidate PSCell(s) that have been prepared by other candidate SN(s) in the SN Addition Request message. A NOTE can be added in the current 37.340 running CR to capture this implementation. A proposed TP is shown as follows:
	NOTE X:	In case of subsequent CPAC, if the MN has received the SN Addition Request Acknowledge message(s) from other candidate SN(s) and known the prepared PSCell(s) by other candidate SN(s), the MN can include only the prepared PSCell(s) of other candidate SN(s) into the associated recommend cells list to the candidate SN in step 1.


It can be up to the NW implementation to indicate the candidate PSCell(s) that have been prepared by other candidate SN(s) in the SN Addition Request message if the MN has received the response from other candidate SN(s), e.g. including only the prepared PSCell(s) by other candidate SN(s) in the associated recommend cell list. A NOTE can be added in the 37.340 running CR.
Issue#2: How to configure intra-SN subsequent CPAC in MN format and which procedure is to be used
At last meeting, RAN2 agreed that the MN format can be used to configure intra-SN subsequent CPAC as well. And only one format can be used to provide CPC candidate cells for one UE, as below:
	· For one UE, for CPC only either MN format or SN format (only intra-SN case is possible) is used
· MN format is supported for intra-SN (in addition to SN format) 


It means that the MN format must be used to configure subsequent CPAC if both intra-SN and inter-SN CPC candidate cells are configured. If there are only intra-SN CPC candidate cells, it can be up to the NW implementation which format to be used. However, it’s unclear which node (i.e. the MN or the source SN) to decide which format to be used to configure the intra-SN subsequent CPAC. Currently, the inter-SN CPC candidate cells can be configured via the MN or SN initiated procedure. For SN initiate inter-SN CPC, it’s straightforward that the source SN knows that there are inter-SN CPC candidate cells configured. For MN initiated inter-SN CPC procedure, the MN will inform the source SN when the inter-SN CPC is configured, i.e. via Xn-U Address Indication procedure. Thus, the source SN can know whether there are configured inter-SN CPC candidate cells or not. 
For MN initiated inter-SN CPC procedure, the MN will inform the source SN when the inter-SN CPC is configured, i.e. via Xn-U Address Indication procedure, so the source SN can know whether there are configured inter-SN CPC candidate cells or not. 
Besides, the legacy intra-SN PSCell change is only triggered by the source SN, e.g. based on the SCG measurement results, so it’s natural to let the source SN initiate the intra-SN subsequent CPAC even if it’s configured via MN format. Thus, we think it can be up to the source SN to decide which format is used to configure intra-SN subsequent CPAC. Accordingly, the SN initiated SN modification with MN involvement procedure can be used to configure subsequent CPAC in MN format.
It’s up to the source SN to decide which format is used to configure intra-SN subsequent CPAC.
The SN initiated SN modification with MN involvement procedure can be used to configure intra-SN subsequent CPAC in MN format.
For intra-SN CPC without MN involvement, the source SN includes the candidate PSCell configurations and associated execution conditions into the SN RRCReconfiguration message. If SRB3 is not configured, the SN transfers the SN RRCReconfiguration message to the UE via the MN transparently, i.e. including the RRCReconfiguration message into the container. The MN has no idea whether the purpose of received RRC message, e.g. for intra-SN CPC or normal SCG reconfiguration. 
For intra-SN CPC without MN involvement, the candidate PSCell configurations and associated execution conditions are included in the SN RRCReconfiguration message, which is transparent to the MN.
However, for intra-SN subsequent CPAC in MN format, the MN needs to put the received candidate SCG configuration into the MN RRCReconfiguration message to generate the final candidate configuration of candidate PSCell, i.e. similar to inter-SN CPC. Besides, the execution conditions generated by the source SN should be put in the final MN RRCReconfiguration message, instead of the SN RRCReconfiguration message, i.e. as SN initiated inter-SN CPC. 
For intra-SN subsequent CPAC in MN format, the MN needs to generate the candidate PSCell configuration by MN RRCReconfiguration message. And the execution conditions shall be included into the final MN RRCReconfiguration message, i.e. similar to SN initiated inter-SN CPC.
In order to request the MN to generate the MN RRCReconfiguration message for intra-SN subsequent CPAC configuration, the source SN needs to send an indication to the MN, i.e. via SN Modification Required message. The detailed indicator can be up to RAN3 decision.
For intra-SN subsequent CPAC in MN format, the source SN sends an indication to the MN to indicate the MN to generate the MN RRCReconfiguration message for intra-SN subsequent CPAC configuration. (The detailed indicator is up to RAN3 decision)
Besides, the source SN needs to send the prepared PSCell ID(s), the candidate SCG configuration(s) and associated execution condition(s) to the MN explicitly, to make the the MN generate the final MN RRCReconfiguration message with intra-SN subsequent CPAC configuration.
Currently, the candidate SCG configurations of prepared candidate PSCells are transferred to the MN via CG-CandidateList message. Thus, a simple way is to include the execution condition associated with the candidate PSCell in this message as well. An example of the signalling structure is shown as follows:
CG-CandidateList-r18-IEs ::=        SEQUENCE {
    cg-CandidateToAddModList-r18   SEQUENCE (SIZE (1..maxNrofCondCells-r16)) OF CG-CandidateInfo-r18    OPTIONAL,
    cg-CandidateToReleaseList-r18   SEQUENCE (SIZE (1..maxNrofCondCells-r16)) OF CG-CandidateInfoId-r18  OPTIONAL,
    nonCriticalExtension            SEQUENCE {}                                                          OPTIONAL
}

CG-CandidateInfo-r18 ::=            SEQUENCE {
    cg-CandidateInfoId-r18              CG-CandidateInfoId-r18,
candidateCG-Config-r18             OCTET STRING (CONTAINING CG-Config),
condExecutionCondSCG-r18  OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17)               OPTIONAL
}

CG-CandidateInfoId-r18::=           SEQUENCE {
    ssbFrequency-r18                    ARFCN-ValueNR,
physCellId-r18                      PhysCellId
}
The source SN sends the prepared PSCell ID(s), the candidate SCG configuration(s) and associated execution condition(s) to the MN, e.g. via CG-CandidateList message, to let the MN generate the final MN RRCReconfiguration message for intra-SN subsequent CPAC configuration.
Based on the modification of legacy SN initiated SN Modification with MN involvement in section 10.3.2 in TS 37.340 [3], an example of the signalling procedure for intra-SN subsequent CPAC in MN format, i.e. intra-SN subsequent CPAC with MN involvement procedure, is shown as follows:


Figure 1: Conditional SN Modification procedure - SN initiated with MN involvement
According to the flow chart above, a TP to reflect the above proposals for intra-SN subsequent CPAC is provided in the Annex. 
RAN2 to approve the TP for intra-SN subsequent CPAC with MN involvement procedure in the Annex.
Conclusion and Proposals
In this contribution, we discussed remaining issues on stage-2 subsequent CPAC procedure with the following observations and proposals:
Observation 1: During the subsequent CPAC preparation procedure towards multiple candidate SNs, the MN may have known the candidate PSCell(s) prepared by other candidate SN(s) before sending the SN Addition Request to a candidate SN, e.g. the last one.
Observation 2: For MN initiated inter-SN CPC procedure, the MN will inform the source SN when the inter-SN CPC is configured, i.e. via Xn-U Address Indication procedure, so the source SN can know whether there are configured inter-SN CPC candidate cells or not.
Observation 3: For intra-SN CPC without MN involvement, the candidate PSCell configurations and associated execution conditions are included in the SN RRCReconfiguration message, which is transparent to the MN.
Observation 4: For intra-SN subsequent CPAC in MN format, the MN needs to generate the candidate PSCell configuration by MN RRCReconfiguration message. And the execution conditions shall be included into the final MN RRCReconfiguration message, i.e. similar to SN initiated inter-SN CPC.

Proposal 1: It can be up to the NW implementation to indicate the candidate PSCell(s) that have been prepared by other candidate SN(s) in the SN Addition Request message if the MN has received the response from other candidate SN(s), e.g. including only the prepared PSCell(s) by other candidate SN(s) in the associated recommend cell list. A NOTE can be added in the 37.340 running CR.
Proposal 2: It’s up to the source SN to decide which format is used to configure intra-SN subsequent CPAC.
Proposal 3: The SN initiated SN modification with MN involvement procedure can be used to configure intra-SN subsequent CPAC in MN format.
Proposal 4: For intra-SN subsequent CPAC in MN format, the source SN sends an indication to the MN to indicate the MN to generate the MN RRCReconfiguration message for intra-SN subsequent CPAC configuration. (The detailed indicator is up to RAN3 decision)
Proposal 5: The source SN sends the prepared PSCell ID(s), the candidate SCG configuration(s) and associated execution condition(s) to the MN, e.g. via CG-CandidateList message, to let the MN generate the final MN RRCReconfiguration message for intra-SN subsequent CPAC configuration.
Proposal 6: RAN2 to approve the TP for intra-SN subsequent CPAC with MN involvement procedure in the Annex.
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SN initiated SN Modification with MN involvement


Figure 10.3.2-2: SN Modification procedure - SN initiated with MN involvement
The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the modification/release of the user plane resource configuration, to trigger the release of SCG resources (e.g., release SCG lower layer resources but keep SN), and to trigger PSCell changes (e.g. when a new security key is required or when the MN needs to perform PDCP data recovery) or to configure intra-SN subsequent CPAC with MN involvement. The MN cannot reject the release request of PDU session/QoS flows and the release request of SCG resources. The SN also uses the procedure to request the MN to provide more DRB IDs to be used for SN terminated bearers or to return DRB IDs used for SN terminated bearers that are not needed any longer. The SN also uses this procedure to activate or deactivate the SCG. Figure 10.3.2-2 shows an example signalling flow for SN initiated SN Modification procedure.
1.	The SN sends the SN Modification Required message including an SN RRC reconfiguration message, which may contain user plane resource configuration related context, other UE context related information and the new radio resource configuration of SCG. The SN may request the SCG to be activated or deactivated. In case of change of security key, the PDCP Change Indication indicates that an SN security key update is required. In case the MN needs to perform PDCP data recovery, the PDCP Change Indication indicates that PDCP data recovery is required.
	The SN can decide whether the change of security key is required.
NOTE 3a:	In case that a MN initiated conditional reconfiguration (e.g. CHO, MN initiated inter-SN CPC or MN initiated inter-SN subsequent CPAC) is prepared, and if any execution of a prepared SN initiated intra-SN CPC or SN initiated intra-SN subsequent CPAC procedure or reconfiguration of the SCG, the SN notifies to the MN via the SN Modification Required message. In this case, the steps 2 and 3 are skipped.
NOTE 3b:	In case of SN initiated inter-SN CPC or SN initiated inter-SN subsequent CPAC and in case that a candidate SN triggered the SN Initiated SN Modification procedure to include some prepared PSCells (within the candidate cells suggested by the source SN in SN initiated inter-SN CPC or SN initiated inter-SN subsequent CPAC) or to remove some prepared PSCells, the MN may decide to trigger the step 2 towards the source SN.
2/3.	The MN initiated SN Modification procedure may be triggered by SN Modification Required message, e.g. when an SN security key change needs to be applied.
NOTE 3:	For SN terminated bearers to be setup for which PDCP duplication with CA is configured in NR MCG side, the SN allocates up to 4 separate Xn-U bearers and the MN provides a logical channel ID for primary or split secondary path to the SN via the nested MN-initiated SN modification procedure.
4.	The MN sends the MN RRC reconfiguration message to the UE including the SN RRC reconfiguration message with the new SCG radio resource configuration.
5.	The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including an SN RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.
6.	Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Modification Confirm message including the SN RRC response message, if received from the UE.
7.	If instructed, the UE performs synchronisation towards the PSCell configured by the SN as described in SN Addition procedure. Otherwise, the UE may perform UL transmission directly after having applied the new configuration.
8.	If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the SN Status Transfer takes place between the MN and the SN (Figure 10.3.2-2 depicts the case where a bearer context is transferred from the SN to the MN).
9.	If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-2 depicts the case where a user plane resource configuration related context is transferred from the SN to the MN).
10.	The SN sends the Secondary RAT Data Usage Report message to the MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE 4:	The order the SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
11.	If applicable, a PDU Session path update procedure is performed.
SN initiated conditional SN Modification with MN involvement
This procedure is not supported for NE-DC and NGEN-DC.


Figure 10.3.2-x: Conditional SN Modification procedure - SN initiated with MN involvement
The SN initiated conditional SN modification without MN involvement procedure is used for intra-SN subsequent CPAC with MN involvement configuration and execution.
Figure 10.3.2-x shows an example signalling flow for SN initiated conditional SN Modification with MN involvement procedure.
1.	The SN initiates the conditional SN modification procedure by sending the SN Modification Required message, which contains an intra-SN subsequent initiation indication [pending to RAN3]. The message includes a list of PSCell(s) to prepare, and for each prepared PSCell, the SN decides SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRCReconfiguration** message contained in the SN Modification Required message. The SN may include an indication of that the SCG radio resource configuration is a complete or delta RRC configuration with respect to the reference SCG configuration.
	The SN can decide whether the change of security key is required.
2/3.	The MN initiated SN Modification procedure may be triggered by SN Modification Required message, e.g. when an SN security key change needs to be applied.
NOTE X:	For SN terminated bearers to be setup for which PDCP duplication with CA is configured in NR MCG side, the SN allocates up to 4 separate Xn-U bearers and the MN provides a logical channel ID for primary or split secondary path to the SN via the nested MN-initiated SN modification procedure.
4.	The MN sends to the UE an RRCReconfiguration message including the subsequent CPAC configuration, i.e. a list of RRCReconfiguration* messages and associated execution conditions, in which each RRCReconfiguration* message contains the SCG configuration in the RRCReconfiguration** message received from the SN in step 1 and possibly an MCG configuration. Besides, the RRCReconfiguration message can also include an updated MCG configuration, as well as the NR RRCReconfiguration*** message generated by the source SN, e.g., to configure the required conditional measurements. The RRCReconfiguration message also includes execution conditions for the following execution of the subsequent CPAC, and may also include a reference configuration and a security update configuration. 
5.	The UE applies the RRCReconfiguration message received in step 4, stores the subsequent CPAC configuration and replies to the MN with an RRCReconfigurationComplete message, which can include an NR RRCReconfigurationComplete*** message. In case the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message, it performs the reconfiguration failure procedure.
6.	If an SN RRC response message is included, the MN informs the source SN with the SN RRCReconfigurationComplete*** message via SN Modification Confirm message. The MN sends the SN Modification Confirm message towards the source SN to indicate that subsequent CPAC is prepared.
7.	The UE starts evaluating the execution conditions. If the execution condition of one candidate PSCell is satisfied, the UE applies RRCReconfiguration* message corresponding to the selected candidate PSCell, and sends an RRCReconfigurationComplete* message, including an RRCReconfigurationComplete** message for the selected candidate PSCell, and information enabling the MN to identify the selected candidate PSCell. The MN RRCReconfigurationComplete* message may also include the selected sk-Counter value of the SN of the selected candidate PSCell. The UE keeps the configured subsequent CPAC configuration and evaluates the execution conditions of other candidate PSCells after completion of the subsequent CPAC execution.
8.	If the RRC connection reconfiguration procedure was successful, the MN informs the SN of the selected candidate PSCell via SN Reconfiguration Complete message, including the SN RRCReconfigurationComplete** message.
9.	The UE synchronizes to the PSCell indicated in the RRCReconfiguration* message applied in step 7.
10.	If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the SN Status Transfer takes place between the MN and the SN (Figure 10.3.2-x depicts the case where a bearer context is transferred from the SN to the MN).
11.	If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-x depicts the case where a user plane resource configuration related context is transferred from the SN to the MN).
12.	The SN sends the Secondary RAT Data Usage Report message to the MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE x:	The order the SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
13.	If applicable, a PDU Session path update procedure is performed.
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