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1. Introduction
[bookmark: OLE_LINK642][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK641][bookmark: OLE_LINK643]In the last RAN3 #110 emeeting, for the topic of “Signaling Support for Conditional PSCell Change/Addition”, the following agreement has been achieved.
	RAN3 discuss CPAC in (NG) EN-DC and NR-DC.
Start to Focus on CPA, MN initiated inter-SN CPC, and SN initiated inter-SN CPC, if time allows, other cases can be discussed pending to RAN2 progress
Start CPAC discussion based on the conventional DC procedures:
CPA: SN addition procedure for CPA
MN initiated inter SN CPC: MN initiated SN Change procedure, i.e. CPA + SN release
SN initiated inter SN CPC: SN initiated SN Change procedure
FFS on direct inter-SN communication
Target SN to make the decision on the prepared PSCell or PSCells (if decided to be allowed).
WA: target SN to provide the prepared PSCell id (or PSCell ids, if decided to be allowed) to the MN for CPA, MN initiated inter-SN CPC, and SN initiated inter-SN CPC
WA: Support Early Data Forwarding in CPAC.
WA: in case of MN initiated inter-SN CPC, to support early data forwarding, the MN needs to inform source SN about CPC triggered (i.e. the successful reconfiguration of CPC at UE), details FFS.
Support Late Data Forwarding in CPAC. 
WA: in case of both MN and SN initiated inter-SN CPC, to support late data forwarding, it is needed to inform the source SN about the successful CPC execution and UE accesses to the target SN, details FFS. RAN3 waits for RAN2 progress before discussing further details.



And the following open issues was left.
	FFS on how to support CPAC replace, (SN modification procedures or SN Addition or others).
FFS on how to support multiple candidate PSCell preparation in CPAC:
Option 1: prepare one PSCell in one CPAC procedure, use parallel CPAC procedures to prepare multiple PSCells.
Need to introduce an indicator to distinguish the triggering of different PSCell preparation for the same UE”.
Option 2: prepare multiple PSCells in one CPAC procedure
FFS if multiple SN can be prepared in one SN initiated CPC procedure (SN Change Required).
FFS on how to handle the received CPC execution condition by the MN in case of SN initiated inter-SN CPC, pending to RAN2 progress.
It is pending to RAN2 on if it is needed for the Target SN to send CPAC success to the MN, and if it is needed, FFS on reusing HO Success or introduce a new class2 procedure.
FFS on F1AP and E1AP impacts.
FFS if conditional SN change can be prepared directly between the involved SNs (depends on availability of SRB3).



After RAN2 #112 emeeting, an LS R2-2010850 (LS on Conditional PSCell Addition/Change agreements) to RAN3 was approved, including the following content.
	1. Overall Description:
RAN2 has discussed support of conditional PSCell addition (CPA) and conditional PSCell Change (CPC) under Rel-17 WI. The following agreements have been made. 
1. Maintain Rel-15 principle that only one PSCell is active at a time even with conditional PSCell addition/change.
2. Usage of CPAC is decided by the network. The UE evaluates when the condition is valid.
3. The baseline operation for CPAC procedure assumes the RRC Reconfiguration message contains SCG addition/change triggering condition(s) and the RRC configuration(s) for candidate target PSCells. The UE accesses the prepared PSCell when the relevant condition is met.
4. CPAC execution condition and/or candidate PSCell configuration can be updated by modifying the existing CPAC configuration.
5. Support configuration of one or more candidate cells for CPAC.
6. For CPA and MN initiated Inter-SN CPC, the MN generates and transmits the conditional configuration message (i.e. RRCReconfiguration/RRCConnectionReconfiguration message) to the UE.  The RRCReconfiguration provided by the candidate PSCell(s) is encapsulated in the final conditional reconfiguration message to the UE. The MN is not allowed to alter the RRCReconfiguration provided by the candidate PSCell(s).
7. In MN initiated inter-SN CPC and CPA, the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN).
8. For SN initiated inter-SN CPC, 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).
Furthermore, Rel-17 CPAC is expected to support the preparation and configuration of multiple PSCell candidate cells. RAN3 is therefore asked to check whether the legacy XnAP/ X2AP signalling is sufficient or whether it shall be extended in Rel-17.
2. Actions:
To RAN3
ACTION: 	RAN2 respectfully asks RAN3 to take the above information into account in future work. RAN3 is kindly asked to provide feedback on RAN2’s question regarding multiple PSCell candidates in XnAP/ X2AP messages.



In this paper, we further discuss the CPAC based on the incoming LS and our previous progress.
2. Discussion
2.1 Common part for CPAC
CPAC trigger indicator
For support of CHO, a CHO trigger is included in the request message from the initiating node to target node. For the same reason, for support of CPAC, a CPAC trigger shall also be added in the request message from the initiating node, to indicate that the CPAC procedure is initiated for CPAC usage.
Proposal 1: For CPAC, a CPAC trigger indicator shall be included in the request message. 
Maximum of candidate PScell configuration
Because the CHO configuration will occupy many resources within candidate target node, the maximum of CHO preparations is restricted in (1-8). For the same reason, the maximum of CPAC preparations shall also be used.
Proposal 2: For CPAC, the Maximum of candidate PScell configuration shall be included to restrict the CPAC configuration.
Support multiple candidate PSCell preparation in CPAC
In the last RAN3 meeting, it is open as below
Option 1: prepare one PSCell in one CPAC procedure, use parallel CPAC procedures to prepare multiple PSCells.
Need to introduce an indicator to distinguish the triggering of different PSCell preparation for the same UE”.
Option 2: prepare multiple PSCells in one CPAC procedure
In the RAN2 LS, this open issue is left by our group to resolve
	Furthermore, Rel-17 CPAC is expected to support the preparation and configuration of multiple PSCell candidate cells. RAN3 is therefore asked to check whether the legacy XnAP/ X2AP signalling is sufficient or whether it shall be extended in Rel-17.


In our view, it can decrease many unnecessary X2/Xn signalling if we agree to go to Option 2.
Proposal 3: It is proposed to prepare multiple candidate target PSCells in one CPAC procedure
In TS38.300, the CHO configuration contains the configuration of CHO candidate cell(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB. Similarly, for the CPAC, the CPAC configuration contains the candidate PScell configuration(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB.
Since each execution condition is 1-1 mapping to the PScell configuration, if go to Option 2, the candidate target gNB shall respond a set of candidate target PScell configuration list, in which includes one PScell id and CG-config.
	CPAC Information Acknowledge (target gNB  source gNB)
Requested target PScell id list (1 - maxNumof PScell)
> Requested Target Cell ID
> RRC container (CG-Config message)



2.2 Conditonal PScell addition (Based on option 2)
Proposal x: It is proposed to enhance existing SN addition procedure for support of CPA.
· SN addition request message includes CPAC trigger indicator, maximum PScell configuration
· SN addition request acknowledge message includes multiple PScell configuration list  


Figure1: SN condition Addition Preparation, successful operation
The UE starts evaluating the CPA execution conditions for candidate PSCell(s) after receiving CPA configuration. If at least one CPA candidate PSCell satisfies the corresponding CPA execution condition, the UE applies the stored corresponding configuration for the selected candidate PSCell and synchronises to that candidate PSCell. The UE completes the CPA execution procedure by sending an RRCReconfigurationComplete message to the new PSCell via MN.Then, the MN sends SN reconfiguration complete message to the selected SN, including RRCReconfigurationComplete message to the selected candidate PSCell. The SN shall cancel other candidate PScell. Also, the MN shall initiate SN release procedure to other candidate SN for SN release.
Moreover, based on the RAN2 agreement of “CPAC execution condition and/or candidate PSCell configuration can be updated by modifying the existing CPAC configuration”, the following X2/Xn procedures shall be enhanced.
· SN initiated SN release
· SN initiated SN modification required
· MN initiated SN modification request
Then, the candidate SN can modify or cancel its PScell configuration by SN modification required procedure, or cancel all of candidate PScells by SN initiated SN release procedure. And the MN can request to modify or cancel candidate PScell configuration by SN modification request procedure, or cancel all of candidate PScells by MN initiated SN release procedure.
Proposal 4: For CPA, both MN initiated and SN initiated SN modification procedure, SN modification required and both MN initiated and SN initiated SN release procedure shall be reused to modify or release PScell configuration.
2.3 MN initiated Conditonal PScell change 
It is agreed that MN initiated inter SN CPC: MN initiated SN Change procedure, i.e. CPA + SN release.
Proposal 5: For MN initiated CPC, legacy MN initiated SN release procedure shall be reused to release source SN and other unselected candidate SN(s).
Proposal 6: The signaling/procedures in CPA can be reused by MN initiated CPC.



Figure 2: MN initiated CPC
2.4 SN initiated Conditonal PScell change
SN Change Required
In the legacy SN change required message, only one target SN is included. But for SN initiated CPC, according to the LS, the source SN determines the set of target candidate SNs for the CPC procedure. Also, the MN generates CPC. The source SN sets the execution condition and communicates it to the MN.
Proposal 7: For SN initiated CPC, SN change required message includes candidate targets SN list, and CPC execution condition. 
There is a small difference in SN addition request message, i.e., for SN initiated CPC, the candidate target SN(s) is indicated by source SN other than MN.
Proposal 8: The signaling/procedures in CPA can be reused by SN initiated CPC.



Figure 3: SN initiated CPC

2.5 Flow chart for CPAC
2.5.1 Conditonal PScell addition


Figure 1: Conditional PScell addition
1/2. Based on RRC measurement report received from UE, the MN decides to use CPA.
3. The MN sends multiple SN addition request messages to one or more candidate target SNs. Each SN addition request message includes CPA indicator for each candidate target SN.
4. Each candidate SN decides for the one or more candidate PSCells and other related candidate SCG SCells and provides the new SCG radio resource configuration to the MN within an SN RRC configuration message contained in the SN Addition Request Acknowledge message. The Acknowledge message from each candidate SN is sent for all of candidate PScell(s) and corresponding Scell(s).5. The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message(s), without modifying them, and execution condition(s) for per indicated candidate PScell generated by the MN.
NOTE 1:	CPA configuration of candidate cells can be followed by other reconfiguration from the MN.
6. The UE checks that the CPA configuration from MN, if available, the UE transmits an RRCReconfigurationComplete to the MN.
7. The UE maintains connection with the MN after receiving CPA configuration, and starts evaluating whether the CPA execution conditions are met for candidate target PSCell(s). 
8. Upon at least one CPA execution condition is met, the UE transmits RRCReconfigurationComplete message to the MN including an embedded NR RRCReconfigurationComplete message to the target SN.
Note: Step 6, 7 and 8 are pending on RAN2.9. The MN informs the selected target SN that the UE has completed the reconfiguration procedure successfully via SN Reconfiguration Complete message, including the SN RRC response message.
10. The UE performs synchronisation towards the selected target PSCell configured by the selected target SN. 
11/12. The MN initiates SN release procedure to inform other candidate target SNs to cancel CPA configuration.

2.5.2 MN initiated inter-SN CPC


Figure 2: MN initiated inter-SN Conditional PScell change
1/2. Based on RRC measurement report received from UE, the MN decides to use MN initiated inter-SN CPC.
3-11. Same as CPA as above. Additionally, in step 5, the MN may decide to perform early data forwarding for SN-terminated bearers, and in step 8, and the UE maintains connection with the MN and the source SN after receiving CPC configuration.
12/13. The MN initiates SN release procedure to inform Source SN to release Source SN, and other candidate target SNs to cancel CPA configuration.
2.5.3 SN initiated inter-SN CPC


Figure 3: SN initiated inter-SN Conditional PScell change
1. Based on RRC measurement report received from the UE, source SN decides to initiate the CPC procedure
2. Based on RRC measurement report received from the UE, source SN decides to initiate the CPC procedure. Source SN determines the set of target SNs for the CPC procedure. For each candidate target PSCell, source SN determines the CPC execution condition. In the SN Change Required message, source SN provides information relevant to CPC configuration to the MN. 
3. The MN sends multiple SN addition request messages to one or more candidate target SNs, each of which is indicated within SN Change Required message. 
4-11. Same as CPA as above. Additionally, in step 5, the MN may decide to perform early data forwarding for SN-terminated bearers, and in step 8, and the UE maintains connection with the MN and the source SN after receiving CPC configuration.
12. The MN confirms the change of the source SN, to inform source SN to release source SN.
13/14. The MN initiates SN release procedure to inform other candidate target SNs to cancel CPC configuration.
3. Conclusion
After the above analysis, we provide the following observations and proposals
Proposal 1: For CPAC, a CPAC trigger indicator shall be included in the request message. 
Proposal 2: For CPAC, the Maximum of candidate PScell configuration shall be included to restrict the CPAC configuration.
Proposal 3: It is proposed to prepare multiple candidate target PSCells in one CPAC procedure
Proposal 4: For CPA, both MN initiated and SN initiated SN modification procedure, SN modification required and both MN initiated and SN initiated SN release procedure shall be reused to modify or release PScell configuration.
Proposal 5: For MN initiated CPC, legacy MN initiated SN release procedure shall be reused to release source SN and other unselected candidate SN(s).
Proposal 6: The signaling/procedures in CPA can be reused by MN initiated CPC.
Proposal 7: For SN initiated CPC, SN change required message includes candidate targets SN list, and CPC execution condition. 
Proposal 8: The signaling/procedures in CPA can be reused by SN initiated CPC.
The corresponding CRs for 36.423 and for 38.423 are R3-210184 and R3-210185.
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