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1	Introduction
In the LS [1] sent by RAN2, the agreements about SN-initiated inter-SN CPC are given as below.
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 last RAN3 meeting, the following agreements and FFS are listed.
Proposal A: During CPA and MN/SN initiated inter-SN CPC, MN cannot decide the PSCells to be cancelled and indicate to the target SN.
Proposal B: During CPA and MN/SN initiated inter-SN CPC, when MN reduces the maximum number of PSCells can be prepared to a value less than the number of PSCells have been prepared, target SN shall cancel some prepared PSCells (e.g., in the SN Modification Request Acknowledge message).
Proposal C: During SN initiated inter-SN CPC, when source SN reduces the maximum number of PSCells can be prepared to a value less than the number of PSCells have been prepared, target SN shall cancel some prepared PSCells (e.g., in the SN Modification Request Acknowledge message).
FFS1: During SN initiated inter-SN CPC, if source SN can decide the PSCells to be cancelled and indicate to the target SN via MN.
In this paper, we would continue discussing the RAN3 impacts.
[bookmark: _Ref178064866]2	Discussion

RAN2 has discussed about the possible flows for SN-initiated inter-SN CPC in last meeting. It is assumed that MN decides whether to skip the second part of Solution 2 procedure as being discussed last meeting. Up to network implementation which criteria are considered by the MN. That means the MN would send the CPC configuration to the UE when it gets the response from candidate T-SN, or it may wait for S-CN to send an updated configuration. 
The signaling flow in running CR [2] is depicted below. 


Figure 10.5.2-4: Conditional SN change procedure - SN initiated
…
4. The MN may indicate 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.
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.
…
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. The MN may indicate the candidate PSCells accepted by the target SN to the source SN. 
…
10: The MN informs the source SN to stop providing user data to the UE, and provides the address of the selected target SN and if applicable, 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.
The MN can select to send the CPC configuration to the UE directly when it receives the response from the candidate target SN, i.e. skip the second part of the procedure, if it considers itself to have all the needed information available. Otherwise, it performs the second part of the procedure in order to allow for the source SN to provide an updated configuration, which then is to be used when configuring the UE with CPC. This second part thus consists of both the signaling from the MN to the source SN with information about the accepted/rejected candidate PSCells (corresponding to step 4 in [2]) and the signaling from the source SN to the MN to provide an updated configuration (corresponding to step 5 in [2]).
The open issues related to RAN3 signaling are highlighted as above. At least step 4, 5, 6, 8a, and 10 need further inspection and should be decided by RAN3, i.e., which XnAP messages are used between the MN and the source SN in both scenarios for configuration, no matter the second part is skipped or not.
First, one key point is regarding how long the SN Change procedure should be kept open. Since the execution of a CPC configuration may be triggered a very long time after the corresponding configuration, or never be triggered at all, the corresponding SN Change procedure should not be kept unfinished until after the CPC execution. This would be the case if SN Change Confirm is only sent after the execution is performed (i.e. in step 10 as it is described in [2]). 
The SN Change procedure that is used as part the SN initiated inter-SN CPC should thus be finished as part of the configuration part of the procedure, i.e. not after the execution of the corresponding CPC configuration. The MN should thus send SN Change Confirm or, in case of a failed configuration, SN Change Refuse to the source SN as part of the CPC configuration part.
The execution of a CPC configuration may be triggered a very long time after the corresponding configuration, or never be triggered at all.
If the SN Change procedure (at SN initiated inter-SN CPC) is only finished at the execution of the CPC configuration, the procedure may be open for a very long time. 
[bookmark: _Toc90664203][bookmark: _Toc92098398][bookmark: _Toc92399139]The SN Change procedure (at SN initiated inter-SN CPC) should be finished (through SN Change Confirm or SN Change Refuse) as part of the CPC configuration part, i.e. not after the execution of the corresponding CPC configuration.

· MN selects to skip the second part

if the MN decides to skip the second part of the procedure, e.g. due to that the candidate target SN has accepted all the proposed candidate PSCells and the MN has all the configuration required, the MN will thus perform the RRC reconfiguration procedure towards the UE before informing the source SN about the result. Since the procedure to configure the UE with CPC then is ready, the MN then sends the SN Change Confirm message to the source SN together with the corresponding source SN RRCReconfigurationComplete message that it has received from the UE. Based on the reception of the source SN RRCReconfigurationComplete message, the source SN also knows that the MN has skipped the second part of the procedure. The information about candidate PSCells that have been configured should then be included in the SN Change Confirm message. The SN Change Confirm message should therefore be updated to optionally include the source SN RRCReconfigurationComplete message (i.e. changes to the XnAP message).
[bookmark: _Toc90664204][bookmark: _Toc92098399][bookmark: _Toc92399140]If the MN skips the second part of the SN initiated inter-SN CPC procedure, it should send an SN Change Confirm message to the S-SN when it has received the RRC Reconfiguration Complete message from the UE. The MN should then also provide the RRCReconfigurationComplete message to the source SN.
[bookmark: _Toc90664205][bookmark: _Toc92098400][bookmark: _Toc92399141]The SN Change Confirm message should be updated to optionally include the RRCReconfigurationComplete message to the source SN.

· MN selects to perform the second part

If the MN decides to perform the second part of the SN initiated inter-SN CPC procedure, in order to allow for updates to the CPC configuration for the UE, a question is then what messages that are to be sent in the following cases:
a) The message from the MN to the source SN with accepted/rejected PSCell candidates after the MN has received the SN Addition Acknowledge message from the candidate target SN.
b) The message from the source SN to the MN with the updated configuration.
c) The message from the MN to the source SN when the MN has received the RRC Reconfiguration Complete message from the UE.

In order to finish the SN Change procedure, the MN needs to send an SN Change Confirm message to the source SN either in a) or c). In case the SN Change Confirm message is sent to the source SN in c) there would be a need for other messages for a) and b), which then are part of the SN Change procedure, in order to avoid nested procedures. If the SN Change Confirm message is instead sent to the source SN in a), it would be possible to use e.g. the SN Modification procedure for the configuration updates in b) and c). We consider this to have the least specification impacts and thus prefer this option, i.e. where the messages consist of a) SN Change Confirm, b) SN Modification Required and c) SN Modification Confirm (including the source SN RRCReconfigurationComplete message).
Based on such design, the source SN will be able to know if the MN has skipped the second part or not based on whether it has received the source SN RRCReconfigurationComplete message with the SN Change Confirm message. If it is not included, the source SN then performs the SN Modification procedure to possibly update the CPC configuration and trigger that it is sent to the UE.
[bookmark: _Toc90664207][bookmark: _Toc92098402][bookmark: _Toc92399142]In order to trigger the second part of the SN initiated inter-SN CPC procedure, the MN should send the SN Change Confirm message to the source SN without providing any source SN RRCReconfigurationComplete message.
[bookmark: _Toc90664208][bookmark: _Toc92098403][bookmark: _Toc92399143]The SN Change Confirm message should include information about PSCell candidates that have been accepted/rejected.
[bookmark: _Toc90664209][bookmark: _Toc92098404][bookmark: _Toc92399144]When the source SN receives the trigger for the second part of the procedure from the MN (the corresponding SN Change Confirm message without any source SN RRCReconfigurationComplete) it triggers the SN Modification procedure to possibly update the CPC configuration and sends it to the UE.

In the case the candidate target SN rejects all the proposed candidate PSCells, the SN Change procedure has failed and the MN then instead sends an SN Change Refuse message to the source SN.
[bookmark: _Toc90664210][bookmark: _Toc92098405][bookmark: _Toc92399145]If all the proposed candidate PSCells are rejected by the candidate target SN(s), the MN should send an SN Change Refuse message to the source SN.

In step 10, since SN initiated modification procedure is triggered, naturally the SN MODIFICATION CONFIRM message can be used to stop data forwarding and release the source SN. 
[bookmark: _Toc92399146]MN should send the SN MODIFICATION CONFIRM message to the source SN, after it has received the RRCReconfigurationComplete message from the UE indicating that execution is performed.
For step 6, Xn-U Address Indication procedure can be used to start early data forwarding.
[bookmark: _Toc92399147]Xn-U Address Indication message can be step 6 for SN-initiated inter-SN CPC.
[bookmark: _Toc92399148]Agree the updated signaling flows for SN-initiated inter-SN CPC for stage-2 in the Annex.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The SN Change procedure (at SN initiated inter-SN CPC) should be finished (through SN Change Confirm or SN Change Refuse) as part of the CPC configuration part, i.e. not after the execution of the corresponding CPC configuration.
Proposal 2	If the MN skips the second part of the SN initiated inter-SN CPC procedure, it should send an SN Change Confirm message to the S-SN when it has received the RRC Reconfiguration Complete message from the UE. The MN should then also provide the RRCReconfigurationComplete message to the source SN.
Proposal 3	The SN Change Confirm message should be updated to optionally include the RRCReconfigurationComplete message to the source SN.
Proposal 4	In order to trigger the second part of the SN initiated inter-SN CPC procedure, the MN should send the SN Change Confirm message to the source SN without providing any source SN RRCReconfigurationComplete message.
Proposal 5	The SN Change Confirm message should include information about PSCell candidates that have been accepted/rejected.
Proposal 6	When the source SN receives the trigger for the second part of the procedure from the MN (the corresponding SN Change Confirm message without any source SN RRCReconfigurationComplete) it triggers the SN Modification procedure to possibly update the CPC configuration and sends it to the UE.
Proposal 7	If all the proposed candidate PSCells are rejected by the candidate target SN(s), the MN should send an SN Change Refuse message to the source SN.
Proposal 8	MN should send the SN MODIFICATION CONFIRM message to the source SN, after it has received the RRCReconfigurationComplete message from the UE indicating that execution is performed.
Proposal 9	Xn-U Address Indication message can be step 6 for SN-initiated inter-SN CPC.
Proposal 10	Agree the updated signaling flows for SN-initiated inter-SN CPC for stage-2 in the Annex.
[bookmark: _In-sequence_SDU_delivery]
References
[bookmark: _Ref89890411][bookmark: _Ref89890576]R2-2111323, LS on SN initiated inter-SN CPC
R2-2111640, Introduction of CPA and inter-SN CPC



Annex – Text Proposal to 37.340
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 indicate the candidate PSCells accepted by the target SN to the source SN by sending the SN Change Confirm message, 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 by means of SN initiated SN Modification procedure.
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 (RRCReconfigurtation**) 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 (RRCReconfigutationCompleteRRCReconfigurationComplete**). 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 CompleteSN Modification Confirm or SN Change Confirm message with the SN RRC response message (RRCReconfigurtationComplete**) for the source SN. The MN may indicate the candidate PSCells accepted by the target SN to the source SN. 
Editor’s Note: Step 9 is which message depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
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.
10a/10b. The MN informs the source SN to stop providing user data to the UE, and provides the address of the selected target SN and if applicable, 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.
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