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Introduction
RAN3#121 (Aug 2023) on the discussion on the Subsequent CPAC (S-CPAC), with still some issues on the table. We continue to discuss and try to provide solution to progress the work.
	14.4. Others
RAN2 led
To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]

.....
RAN3#121:
RAN3 follows RAN2 and uses the same name “subsequent CPAC” or “S-CPAC” for the selective activation.
The information of other candidate PSCells in other candidate target SNs should be provided in the SN Addition Request message/SN Modification Request message from the MN to the candidate target SNs, if RAN2 agrees.
After CPC execution from the source SN to other SN, the MN should inform the source SN of the CPC execution and start late data forwarding.
- Case 1: if the source SN is configured as a candidate SN for subsequent CPAC, the source SN needs to be informed. 
FFS on which procedure to inform.
- Case 2: if the source SN is not configured as a candidate SN for subsequent CPAC, the source SN is released.
The SN reconfiguration complete message is sent to the selected SN after CPC execution.
How to transfer the data forwarding addresses to the selected SN to start early data forwarding?
How to support reference configuration?
How to support execution conditions?
New indicators in S-NODE MODIFICATION REQUEST message, UE CONTEXT SETUP/MODIFICAION REQUEST message and BEARER CONTEXT SETUP REQUEST message?



Discussion

Notification to source SN after target SN is selected:
For the inter-SN S-CPAC, after CPC execution i.e. after the UE has triggered CPC for a candidate target PSCell and the source received a second RRCReconfigurationComplete message from the UE, in last RAN3#121 meeting, it was decided that:
· if the source SN is not configured as a candidate SN for subsequent CPAC, the source SN is released by the MN initiated SN Release procedure.
· The selected SN after CPC execution is informed by the SN Reconfiguration Complete message.
These sequence are same as current CPAC.
Only new for Rel-18 S-CPAC are:
· the candidate SN(s) other than the selected SN that will be kept without any need of informing.
· if the source SN is configured as a candidate SN for S-CPAC, the source SN needs to be informed, remaining FFS on which procedure to be used.
There are some options to inform the old source SN to keep its SCG configuration, 
Way 1: to use the MN initiated SN Release procedure with indicator to inform the source SN to keep the SCG configuration;
Way 2: to use MN initiated SN Modification Preparation procedure with an indicator to inform the source SN to keep the SCG configuration. With the indicator, the source SN can release e.g. transport layer resource.
Since the SN old source SN is not to be released, then it would be reasonable to use the way 2 i.e. to use MN initiated SN Modification Preparation procedure
Proposal 1: For inter-SN SCG selective activation, if MN decide to keep the old source SN after the CPC execution, the MN initiated SN Modification Preparation procedure is used to inform the old source SN to keep the SCG configuration, with an indicator (to add a Subsequent CPAC Request IE).

Signaling support for data forwarding in S-CPAC 
For the SN Terminated bearer the early data forwarding purpose, in order to provide the data forwarding TNL information of other candidate SN, it has been identified that there are possible several options:
- Option 1: each time the candidate SN is prepared, it is informed about other candidate SN’s data forwarding information.
- Option 2: only when the candidate SN is selected and become serving SN, it is informed about other candidate SN’s data forwarding information.
Option 2 is the way to select because there is no need to update to the candidate SNs whenever there will be new candidate SN(s) to be prepared so can avoid signalling storm.
Then there are some alternatives to inform the new selected SN
-Alt 1: single enhanced Xn-U Address Indication procedure which carries the data forwarding addresses of all other candidate SNs
-Alt 2: multiple Xn-U Address Indication procedures, and each procedure carries data forwarding addresses of one candidate SN
-Alt 3: single SN Reconfiguration Complete procedure which carries the data forwarding addresses of all other candidate SNs
Since the purpose is to avoid signalling storm, then whether Alt. 1 or Alt. 3 will be preparable, the most appropriate one will be Alt. 3 i.e. SN Reconfiguration Complete procedure since the selected SN will be informed by this SN Reconfiguration Complete procedure for both MN initiated CPAC and SN initiated CPAC.
Proposal 2: For the SN Terminated bearer the early data forwarding purpose, the SN Reconfiguration Complete procedure is used to inform to the new selected SN the data forwarding addresses of all the other candidate SN(s).
 
The reference configuration
RAN2#122 has agreed “The reference configuration is provided to all candidates involved in preparation, FFS which node initially generates it. Assume it can be provided in MN initiated and in SN initiated procedures”, this reference configuration while RAN2 is still FFS which node to generate, it has been agreed that this reference configuration will be provided by the MN to all candidate T-SNs. From RAN3 perspective, it can be easily decided to introduce such reference configuration as a RRC container in at least S-NODE ADDITION REQUEST message. It has been raised by companies’ contributions that the Reference Configuration can be a separated inter-node message and therefore it can be a separated new RRC container IE specific for selective activation. While only to add semantic description in the existing M-NG-RAN node to S-NG-RAN node Container IE is also workable, we also think that it would be clear to have new IE for the Reference Configuration specific for S-CPAC. This new IE for Reference Configuration specific for S-CPAC can be placed under the same group of IE for S-CPAC, i.e. to place under the Subsequent CPAC Request IE as in the baseline CR.
Proposal 3: Introduce new RRC Container IE to transfer Reference Configuration specific for S-CPAC in S-NODE ADDITION REQUEST message.



Proposals
Proposal 1: For inter-SN SCG selective activation, if MN decide to keep the old source SN after the CPC execution, the MN initiated SN Modification Preparation procedure is used to inform the old source SN to keep the SCG configuration, with an indicator (to add a Subsequent CPAC Request IE).
Proposal 2: For the SN Terminated bearer the early data forwarding purpose, the SN Reconfiguration Complete procedure is used to inform to the new selected SN the data forwarding addresses of all the other candidate SN(s).
Proposal 3: Introduce new RRC Container IE to transfer Reference Configuration specific for S-CPAC in S-NODE ADDITION REQUEST message.
Proposal 4: propose to capture the proposed TP as in companion Contribution.
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ANNEX: TS 37.340v17.5.0 signalling of Conditional SN change procedure - MN initiated
MN initiated conditional SN Change
The Conditional Secondary Node Change procedure is initiated by the MN for inter-SN CPC configuration and inter-SN 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:
[bookmark: _Hlk101282558]1/2.	The MN initiates the conditional SN change by requesting the candidate SN(s) to allocate resources for the UE by means of the SN Addition procedure, indicating that the request is for CPAC. The MN also provides the candidate cells recommended by MN via the latest measurement results for the candidate SN(s) to choose and configure the SCG cell(s), provides the upper limit for the number of PSCells that can be prepared by the candidate SN. Within the list of cells as indicated within the measurement results indicated by the MN, the candidate SN decides the list of PSCell(s) to prepare (considering the maximum number indicated by the MN) and, for each prepared PSCell, the candidate SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRCReconfiguration** message contained in the SN Addition Request Acknowledge message with the prepared PSCell ID(s). If data forwarding is needed, the candidate SN provides data forwarding addresses to the MN. The candidate SN includes the indication of the full or delta RRC configuration. The candidate SN can either accept or reject each of the candidate cells listed within the measurement results indicated by the MN, i.e. it cannot configure any alternative candidates.
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.
2a.	For SN terminated bearers using MCG resources, the MN provides Xn-U DL TNL address information in the Xn-U Address Indication message to the candidate SN(s).
3.	The MN sends to the UE an RRCReconfiguration message including the CPC 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 candidate SN in step 2 and possibly an MCG configuration. Besides, the RRCReconfiguration message can also include an updated MCG configuration, e.g., to configure the required conditional measurements.
4.	The UE applies the RRCReconfiguration message received in step 3, stores the CPC configuration and replies to the MN with an 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.
4a.	Upon receiving the MN RRCReconfigurationComplete message from the UE, the MN informs the source SN that the CPC has been configured via Xn-U Address Indication procedure, the source SN, if applicable, together with the Early Status Transfer procedure, starts early data forwarding. The PDCP SDU forwarding may take place during early data forwarding.
NOTE 4a:	Separate Xn-U Address Indication procedures may be invoked to provide different forwarding addresses of the prepared candidate target SNs. In this case, it is up to the MN and the source SN implementations to make sure that the EARLY STATUS TRANSFER message(s) from the source SN, if any, is forwarded to the right target destination. The Xn-U Address Indication procedure may further be invoked to indicate to the source SN to stop already initiated early data forwarding for some SN-terminated bearers if they are no longer subject to data forwarding due to the modification or cancellation of the prepared conditional SN change procedures.
NOTE 4b:	For the early transmission of MN terminated split/SCG bearers, the MN forwads the PDCP PDU to the candidate SN(s).
5.	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 MN RRCReconfigurationComplete* message, including an NR RRCReconfigurationComplete** message for the selected candidate PSCell, and information enabling the MN to identify the SN of the selected candidate PSCell.
6a-6c.	The MN triggers the MN initiated SN Release procedure to inform the source SN to stop providing user data to the UE, and if applicable, triggers the Xn-U Address Indication procedure to inform the source SN the address of the SN of the selected candidate PSCell, to start late data forwarding.
7a-7c.	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. The MN sends the SN Release Request message(s) to cancel CPC in the other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
8.	The UE synchronizes to the PSCell indicated in the RRCReconfiguration* message applied in step 5.
9a-9b.	If PDCP termination point is changed for bearers using RLC AM, the source SN sends the message, which the MN sends then to the SN of the selected candidate PSCell, if needed.
10.	If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the early data forwarding address in step 4a.
11.	The source 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 5:	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.
12-16.	If applicable, a PDU Session path update procedure is triggered by the MN.
17.	Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.


ANNEX: RAN2#122 has the agreement:
	For SN-initiated SCG selective activation, candidate SN generates execution conditions for subsequent CPC.
FFS if it shall be possible to do something like MN-initiated CPA/CPC where Candidate SN generate execution conditions for subsequent CPC
The UE shall skip the condition evaluation for a candidate which is a current PScell.
The reference configuration is provided to all candidates involved in preparation, FFS which node initially generates it. Assume it can be provided in MN initiated and in SN initiated procedures.  
Will not spend specific efforts for supporting nested configurations for candidate cell configuration.
Rapporteur take initiative on naming offline

Terminology is “Subsequent CPAC”




ANNEX: RAN2#123 has the agreement:
	For subsequent CPAC it is useful to support use of A3 A5
A3 A5 is supported with SN-initiated subsequent CPAC
Proposal 1: For MN-initiated subsequent CPAC,  MN initially triggers the candidate cell preparation of subsequent CPAC procedure, i.e. MN triggers the procedure as defined in Section 10.5.2 and Section 10.2.2 of TS 37.340 in the endorsed running CR.
Proposal 2: For SN-initiated inter-SN subsequent CPAC, SN initially triggers the candidate cell preparation of subsequent CPAC procedure, i.e. source SN triggers the procedure as defined in Section 10.5.2 of TS 37.340 in the endorsed running CR.
Proposal 3 (option2): For MN-initiated subsequent CPAC, the execution condition configuration is provided as following:
MN generates the execution conditions (A4 event) for initial CPAC execution, and the measID refers to the measurement configuration associated with MCG;
candidate SN generates the execution conditions (A3/A5 event)  for subsequent CPC execution, and the measID refers to the measurement configuration associated with SCG.
UE autonomously releases the subsequent CPAC configurations in the following cases: upon RRC re-establishment and RRC release (to RRC_IDLE and/or RRC_INACTIVE)
No need for an optimized single-indication-release of CPAC configuration. Can rely on explicit release for other cases. 
Will support the SA3 solution, i.e. update of Sk-counter at inter-SN-mobility, based on pre-configured multiple Sk-counter. UE need to know when Sk counter need to change.
Detailed solution discussed in long Post-meeting email discussion 
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