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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The CPAC Topic was discussed during previous meetings, for SN initiated inter-SN CPC, there were a list of agreements and working assumptions achieved, and in RAN2#116-e meeting, an LS [1] was agreed and provided the following RAN2 agreements:
	RAN2 has discussed SN initiated inter-SN CPC and has agreed on Solution 2, where the MN may inform the S-SN about the accepted/rejected candidate PSCell(s) and get a response from the S-SN including modifications of the UE configuration (e.g. measurement configuration) to be transmitted in the RRC Reconfiguration message including the CPC configurations to the UE. RAN2 assumes the MN decides, based on network implementation, whether to skip the second part of Solution 2 procedure. RAN2 has two understandings on the second part:
a) MN not waiting for S-SN -> MN response or 
b) Both messages (i.e. MN-> S-SN and S->MN) being left out.
RAN2 thinks MN can skip the second part of procedure in Solution 2 at least when T-SN acknowledges all candidate PSCells. 
RAN2 has also agreed to define a new inter-node message, CG-CandidateList, to transfer to the MN the SCG radio configuration for one or more candidate target PSCells for Conditional PSCell Addition (CPA) or Conditional PSCell Change (CPC) as generated by the candidate target SgNB. The CG-CandidateList contains a list of accepted candidate target PSCell identity (frequency and PCI) and the corresponding CG-Config message containing the SCG radio configuration.
Furthermore, RAN2 has agreed to define in CG-Config, a list of proposed target PSCell candidates and associated execution conditions, which is sent from the S-SN to the MN. The MN then provides to the T-SN a list of proposed candidate PSCells, but without execution conditions (a different list structure is used).


In this contribution, we discuss how to support inter-SN CPC and provide the corresponding TP to the BLCR of TS37.340.
2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]In RAN2#113-e meeting, the following agreement can be found:
· SN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete / RRCConnectionReconfigurationComplete message to MN. This message can include an embedded RRC complete message for source SN.
· In CPA and Inter-SN CPC, upon execution of CPAC, ‎the UE ‎shall ‎reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete ‎message to ‎the MN ‎including an embedded RRC complete message to the SN, and then the MN ‎informs the ‎target SN. 
To support these RAN2 progresses, upon receiving the SN addition Request ACK from the T-SN, before sending RRCReconfiguration towards the UE, the MN may need to inform the accepted candidate PSCells to the S-SN, and then the S-SN can update the CPC (measurement) configuration. And upon receiving the embedded RRC Complete message (if received) for source SN from the UE, the MN needs to forward it to the source SN. 
Considering of these RAN2 progress and RAN3 discussion, the call flow for SN initiated CPC is illustrated in the Figure below:


Figure 1: call flow for SN initiated inter-SN CPC
From RAN3 point of view, we need to figure out how to support step 4, 5. 
Based on LS, the MN may inform the S-SN about the accepted/rejected candidate PSCell(s), RAN2 assumes the MN decides, based on network implementation, whether to skip the second part of Solution 2 procedure. RAN2 thinks MN can skip the second part of procedure in Solution 2 at least when T-SN acknowledges all candidate PSCells. And RAN2 has two understandings on the second part:
a) MN not waiting for S-SN -> MN response or 
b) Both messages (i.e. MN-> S-SN and S->MN) being left out.
RAN3 solution A: SN initiated SN Modification procedure
This solution aligned with RAN2 understanding a) of the second part of RAN2 solution 2.
	In case second part included
	In case second part excluded

	

	



RAN3 Solution B: MN initiated SN Modification procedure
This solution aligned with RAN2 understanding b) of the second part of RAN2 solution 2.
	In case second part included
	In case second part excluded

	

	



In solution A, in case CPC config update is not needed, the S-SN will not trigger the SN initiated SN modification procedure, step 5 is skipped. The MN can either not wait for the SN initiated SN Modification procedure, or the MN needs to wait until a timer expire to know that the SN decides to not update CPC measurement configuration. But if the MN does not wait, and provides the CPC configuration to the UE, then the MN receives the SN initiated SN Modification, the MN will need to further update to the UE via another RRCReconfiguration. Note that the SN Change Confirm is sent before successful configuration of the UE, it is not clear on how to handle the Reconfiguration failure.
In solution B, in case the MN decides to skip the second part of Solution 2, the MN will not trigger step 4, and therefore step 5 is also be skipped. On the other hand, in case step 4 is triggered, the S-SN will response to the MN as soon as possible due to the class 1 procedure design. Therefore the problems exist in solution A does not exist in solution B.
Based on these analyses, it is proposed to adopt solution B as the way forward to support SN initiated inter-SN CPC.
Proposal: Use MN initiated SN Modification procedure to support step 4 and 5, i.e. the MN provides Accepted PSCell List to the S-SN in SN Modification Request, and SN provide the Updated CPC Configuration to the MN in the SN Modification Request ACK.
3. Conclusion
[bookmark: _Toc423020280]In this contribution, we discussed how to support SN initiated inter-SN CPC, considering both the RAN2 progress, RAN2 LS and RAN3 agreements into account, get the following proposal:
Proposal: Use MN initiated SN Modification procedure to support step 4 and 5, i.e. the MN provides Accepted PSCell List to the S-SN in SN Modification Request, and SN provide the Updated CPC Configuration to the MN in the SN Modification Request ACK.
	In case second part included
	In case second part excluded

	

	




4. TP to CPAC BL CR of TS 37.340
------------Start of the First Change------------
10.5	Secondary Node Change (MN/SN initiated)
[bookmark: _GoBack]10.5.1	EN-DC
//skip the unchanged part
SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used to configure CPC configuration.
The SN initiated conditional inter-SN change procedure may also be initiated by the source SN, to modify the existing CPC configuration, or to trigger the release of the target SN by cancellation of all the prepared PSCells at the target SN and releasing the CPC related UE context at the target SN.



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 the upper limit for the number of PSCells, 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 indicate the candidate PSCells accepted by the target SN to the source SN via SgNB Modification Request message, if needed, e.g., when T-SN does not acknowledge all candidate PSCells, otherwise step 4 and 5 are skipped.
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 MN via SgNB Modification Request Acknowledge message.
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.
6.  If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN.
Editor’s Note:whether step 6 is needed and which message is used to inform source SN to not stop providing user data to the UE, and/or the data forwarding addresses as received from the target SN and if applicable, to start early data forwarding.
7.	The MN sends to the UE an RRCConnectionReconfiguration message (RRCConnectionReconfiguration*) including the CPC configuration, (i.e. a list of RRCConnectionReconfiguration messages RRCConnectionReconfiguration***) and associated execution conditions, in which RRCConnectionReconfiguration*** contains RRCReconfiguration**** received from the candidate SN. Besides, the RRCConnectionReconfiguration message (RRCConnectionReconfiguration*) can also include the current MCG updated configuration, e.g., to configure the required conditional measurements, as well as the NR RRC configuration message (RRCReconfigutation**) generated by the source-SN.
8.  The UE applies the RRC configuration (in RRCConnectionReconfiguration*) excluded the CPC configuration, stores the CPC configuration and replies to the MN with an RRCConnectionReconfigurationComplete message (RCConnectionReconfigurationComplete*), which can include an NR RRC response message (RRCReconfigurationComplete**). In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration* message, it performs the reconfiguration failure procedure.
8a. If an NR RRC response message is included, the MN informs the source SN with the NR RRC response message (RRCReconfigutationComplete**) for the source SN via SgNB Reconfiguration Complete message. The MN may indicate the candidate PSCells accepted by the target SN to the source SN.
Editor’s Note:: FFS which message to inform the source SN.
     The MN sends the SgNB Change Confirm message towards the Source SN to indicate of CPC triggered, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding.
9.  The UE starts evaluating the execution conditions. If the execution condition of one candidate PSCell is satisfied, the UE applies RRCConnectionReconfiguration message (RRCConnectionReconfiguration***) corresponding to the selected candidate PSCell, and sends an RRCConnectionReconfigurationComplete message (RRCConnectionReconfigurationComplete***), including an NR RRC message (RRCReconfigurationComplete****) for the selected candidate PSCell, and the selected PSCell information to the MN.
10: The MN triggers the MeNB initiated SgNB Release procedure to informs source SN to stop providing user data to the UE, and provide the address of the selected target SN and if applicable, start late data forwarding.
Editor’s Note: whether SgNB Change Confirm message is used in step 10 to inform source SN to stop providing user data to the UE, and the address of the selected target SN is still FFS.
11.	If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SgNB Reconfiguration Complete message, including the SN RRCReconfigurationComplete**** response message for the target SN. The MN cancels CPC in the other target candidate SNs, if configured. 
12.	The UE synchronizes to the target SN indicated in RRCConnectionReconfiguration***.
13.	For SN terminated bearers using RLC AM, the source SN sends the SN Status Transfer, which the MN sends then to the target SN, if needed.
14.	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 message from the MN.
15.	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 over the NR radio for the related E-RABs.
NOTE 7:	The order the source SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SgNB may send the report when the transmission of the related bearer is stopped.
16-20.	If applicable, a path update is triggered by the MN.
21.	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.
[bookmark: _Toc90725894]------------Start of Next Change------------
10.5.2	MR-DC with 5GC
//skip the unchanged part
SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used to configure CPC configuration.
The SN initiated conditional inter-SN change procedure may also be initiated by the source SN, to modify the existing CPC configuration, or to trigger the release of the target SN by cancellation of all the prepared PSCells at the target SN and releasing the CPC related UE context at the target SN.


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, the upper limit for the number of PSCells, 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 indicate the candidate PSCells accepted by the target SN to the source SN via SN Modification Request message, if needed,, e.g., when T-SN does not acknowledge all candidate PSCells, otherwise step 4 and 5 are skipped.
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 via SgNB Modification Request Acknowledge message.
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.
6.  The MN informs the source SN the data forwarding addresses as received from the target SN and if applicable, to start early data forwarding.
Editor’s Note:whether step 6 is needed and which message is used to inform the source SN to not stop providing user data to the UE, and/or the data forwarding addresses as received from the target SN and if applicable, to start early data forwarding.
7.	The MN sends to the UE an RRC reconfiguration message (RRC reconfiguration*) including the CPC configuration, (i.e. a list of RRC reconfiguration messages RRC reconfiguration***) and associated execution conditions, in which RRC reconfiguration*** contains RRCReconfiguration**** received from the candidate SN. Besides, the RRC reconfiguration message (RRC reconfiguration*) can also include the current MCG updated configuration, e.g., to configure the required conditional measurements, as well as the NR RRC configuration message (RRCReconfigutation**) generated by the source-SN.
· 8.  The UE applies the RRC configuration (in RRC reconfiguration*) excluded the CPC configuration, stores the CPC configuration and replies to the MN with an RRC reconfiguration complete message (RRC reconfiguration complete*), which can include an NR RRC response message (RRCReconfigutationComplete**). In case the UE is unable to comply with (part of) the configuration included in the RRC reconfiguration* message, it performs the reconfiguration failure procedure.
8a.	If an SN RRC response message is included, the MN informs the source SN via SN Reconfiguration Complete message with the SN RRC response message (RRCReconfigutationComplete**) for the source SN via SN Reconfiguration Complete message. The MN may indicate the candidate PSCells accepted by the target SN to the source SN.
	The MN sends the SN Change Confirm message towards the Source SN to indicate of CPC triggered, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. 
9.  The UE starts evaluating the execution conditions. If the execution condition of one candidate PSCell is satisfied, the UE applies RRC reconfiguration message (RRC reconfiguration***) corresponding to the selected candidate PSCell, and sends an RRC reconfiguration complete message (RRC reconfiguration complete***), including an NR RRC message (RRCReconfigurationComplete****) for the selected candidate PSCell, and the selected PSCell information to the MN.
10: The MN triggers the MN initiated SN Release procedure to informs the source SN to stop providing user data to the UE, and triggers the Xn-U Address Indication procedure to inform the source SN provides the address of the selected target SN and if applicable, to starts late data forwarding. 
Editor’s Note:: whether SgNB Change Confirm message is used in step 10 to inform source SN to stop providing user data to the UE, and the address of the selected target SN is still FFS.
11.	If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message, including the SN RRCReconfigurationComplete**** response message for the target SN. The MN cancels CPC in the other target candidate SNs, if configured.
12.	The UE synchronizes to the target SN indicated in RRCConnectionReconfiguration***.
13.	If PDCP termination point is changed for bearers using RLC AM, the source SN sends the SN Status Transfer, which the MN sends then to the target SN, if needed.
14.	If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the data forwarding address related information from the MN.
15.	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 6:	The order the SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
16-20.	If applicable, a PDU Session path update procedure is triggered by the MN.
21.	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.
------------End of the Changes------------
5. Reference
[1] R2-2111323 LS on SN initiated inter-SN CPC, Source: RAN2, To: RAN3
[2] R2-2111640 Introduction of CPA and inter-SN CPC, CATT, RAN2 endorsed running CR to TS 37.340
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1.


 


Introduction


 


The CPAC Topic was discussed during previous meetings, for SN initiated inter


-


SN CPC, there were a list of 


agreements and working assumptions achieved


, a


nd in RAN2#116


-


e meeting, an LS 


[1] 


was agreed 


and provided the 


fo


llowing RAN2 agreements:


 


RAN2 has discussed SN initiated inter


-


SN CPC and has agreed on Solution 2, where the


 


MN 


may 


inform the S


-


SN 


about the accepted/rejected candidate PSCell


(s) and get a response from the S


-


SN including modifications of the UE 


configuration (e.g. measurement configuration) to be transmitted in the RRC Reconfiguration message including the 


CPC configurations to the UE. RAN2 assumes the MN decides, based on net


work implementation, whether to skip the 


second part of Solution 2 


procedure. RAN2 has two understandings on the second part:


 


a) MN not waiting for S


-


SN 


-


> MN response or 


 


b) Both messages (i.e. MN


-


> S


-


SN and S


-


>MN) being left out.


 


RAN2 thinks 


MN can skip the second part of procedure in Solution 2 


at least when T


-


SN acknowledges all candidate 


PSCells. 


 


RAN2 has also agreed to define a new inter


-


node message, CG


-


CandidateList, to transfer to the MN the SCG radio 


configuration for one or more cand


idate target PSCells for Conditional PSCell Addition (CPA) or Conditional PSCell 


Change (CPC) as generated by the candidate target SgNB. The CG


-


CandidateList contains a list of accepted 


candidate target PSCell identity (frequency and PCI) and the correspon


ding CG


-


Config message containing the SCG 


radio configuration.


 


Furthermore, RAN2 has agreed to define in CG


-


Config, a list of proposed target PSCell candidates and associated 


execution conditions, which is sent from the S


-


SN to the MN. The MN then provides


 


to the T


-


SN a list of proposed 


candidate PSCells, but without execution conditions (a different list structure is used).


 


I


n this contribution, we 


discuss how to support inter


-


SN CPC and provide the corresponding TP to the BLCR of 


TS37.340.


 


2


. 


Discussion


 


In RAN2#113


-


e meeting, the following agreement can be found:


 


·


 


SN initiated Inter


-


SN CPC, upon reception of 


RRCReconfiguration/RRCConnectionReconfiguration 


message with CPAC configuration, UE responds with RRCReconfigurationComplete / 


RRCConnectionReconfigu


rationComplete message to MN. 


This message 


can 


include an embedded 


RRC complete message for source SN.


 


·


 


In CPA and Inter


-


SN CPC, upon execution of CPAC, 


the UE 


shall 


reply the 


RRCReconfigurationComplete/RRCConnectionReconfigurationComplete 


message to 


t


he MN 


including 


an embedded RRC complete message to the SN, and then the MN 


informs the 


target SN. 


 


To support these RAN2 progresses, upon receiving the SN addition Request ACK from the T


-


SN, before sending 


RRCReconfiguration


 


towards the UE, the MN may 


need to inform the accepted candidate PSCells to the S


-


SN, and then 


the S


-


SN can update the CPC (measurement) configuration. And upon receiving the embedded RRC Complete message 


(if received) for source SN from the UE, the MN needs to forward it to the sou


rce SN.
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