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1 Introduction
In the last RAN3#112e meeting, following working assumptions and agreements were reached:
	About the number of multiple PSCells:

Initiating node provides upper limit for the number of PSCells to be prepared (i.e. maximum number of PSCells).

WA: initiating node provides suggested number of PSCells to be prepared.

For CPA and MN initiated inter-SN CPC, initiating node should be informed of the number of prepared PSCells (i.e. via the prepared PSCell IDs). FFS for SN initiated inter-SN CPC.

Early data forwarding：
In case of MN initiated inter-SN CPC, introduce new X2AP class 2 procedure from MN to inform the source SN about “CPC triggered”.

Support both PDCP SDU data forwarding and PDCP PDU data forwarding in early data forwarding.

WA: Use the Early Status Transfer message to inform the discarding of forwarded PDCP PDU for both PDCP PDU data forwarding and PDCP SDU data forwarding.

“Late” data forwarding:

In case of SN initiated inter-SN CPC, using a class 2 procedure in both X2AP and XnAP to indicate “CPC executed”. For X2, a new class2 procedure is introduced.
CPAC initiation

Introduce “CPAC initiation Indication” in SN Addition Request, and SN Change Required.

Introduce “List of Prepared PSCell IDs” in SN Addition Request ACK. 

FFS whether to introduce “List of Prepared PSCell IDs” in SN Change Confirm.

F1/E1 aspects

WA: Prepare one candidate PSCell in one CPAC procedure over F1 interface, same F1AP pair can be reused to prepare different candidate PScell for CPAC, reuse the existing IEs of R16 CHO and CPC. RAN3 only need to modify the procedure description. 

WA: For E1AP in all the CPAC cases, reuse the existing IEs and procedures of R16 CHO and CPC. RAN3 only need to modify the procedure description.


In this document, we analysis the remaining issues for Conditional PSCell change/addition procedures and give our proposals.
2 Discussion
For Conditional PSCell change/addition procedure, lots of MR-DC related procedures can be reused, in this paper, we will discuss the following aspect of Conditional PScell Addition/Change procedure and analyse the RAN3 impact:

· CPAC Initiation;

· Data Forwarding.

2.1 CPAC Initiation 
In the last meeting, we discussed the CPAC initiation related issues, but there are still some open issues which need further study.
Issue 1: About the WA: Initiating node provides suggested number of PSCells to be prepared.
In the RAN3#112 e-meeting, we discussed about the number of multiple PSCells and agreed that the initiating node should provide upper limit for the number of PSCells to be prepared (i.e. maximum number of PSCells). And about whether the initiating node should provide the suggested number of PSCells to be prepared, there are 3 companies said yes, 2 companies said no, 5 companies said neutral during the e-mail discussion. From our point of view, we think provide the suggested number of PSCells to the candidate target SNs is beneficial for the initiating node the balance the number of candidate target cells among multiple candidate target SNs, since it is the initiating node to make the decision on how many PScells may be configured for the UE. And the information can be implicitly indicated by the number of suggested candidate cells provided in the CPAC procedure from initiating node. Therefore, we want turn the working assumption into agreement, and agree to use implicit way for initiating node to indicate the suggested PSCell number to the peer SN node in the CPAC request procedures. 
Proposal 1: The suggested number of PSCells to be prepared is implicitly indicated by the number of Suggested Candidate Cells List provided by the initiating node.
Issue 2: About Multiple Target SNs in SN initiated inter-SN CPC. 
In the last RAN3 meeting, we discussed the questions about how to prepare multiple Target SNs in SN-initiated inter-SN CPC scenarios and there are three options showed as below:

	Question: Is it allowed to prepare multiple Target SNs in SN initiated inter-SN CPC, by parallel or single SN Change Required procedure(s)?

1)If one SN change procedure can only prepare one target SN, and if parallel preparation is not supported, current SN change required/confirm procedures can be reused. 

2)If one SN change procedure can only prepare one target SN, and if parallel preparation is supported, Target S-NG-RAN node ID IE needs to be introduced in SN Change confirm and SN change Refuse.

3)If one SN change procedure can prepare multiple target SNs, a list of Target S-NG-RAN node ID needs to be introduced in SN change required/confirm/refuse, and need to include data forwarding address per Target SN to support early data forwarding.


From our point of view, we prefer option3 that prepare multiple target SNs in one SN change procedure, because it can avoid introducing excessive signalling interaction between SN and MN. During the email-discussion and online section, some companies showed their concerns about the complexity of option3, we think that by including a list of Target S-NG-RAN node ID in the SN Change Required message, the MN can explicitly send CPAC requests to each target SN separately (similar as MN-initiated inter-SN CPC), there is no misalignment between the source SN, MN and candidate target SN. 
Proposal 2: Support to prepare multiple target SNs in one SN change procedure, add a list of Target S-NG-RAN node ID in SN/SgNB Change Required message.
Issue 3: Whether to introduce “List of Prepared PSCell IDs” in SN Change Confirm.
In the last meeting, we left a FFS on whether to introduce “List of Prepared PSCell IDs” in SN Change Confirm message. We think that including the “List of Prepared PSCell IDs” in SN Change Confirm message is beneficial for the source SN to balance the number of candidate target cells, for example, if current prepared candidate cells number is quite less than the maximum number, then the source SN can select other suitable candidate PSCells and initiate new CPC procedures to enhance robustness. 
Proposal 3: Introduce “List of Prepared PSCell IDs” in SN/SgNB Change Confirm message.
Issue 3: Other information contained in the CPAC request/ack message.
The aim of introducing CPAC mechanism is to improve the robustness of PSCell Addition and Change procedures, however, by preparing multiple candidate target PScells in different SNs, the network’s cache pressure is undoubtedly increased compared with the traditional PScell Addition/Change procedure, especially when early data forwarding is applied. Therefore, it is necessary to study the solutions of optimizing resource allocation and reducing load pressure. Similar technical mechanisms introduced in CHO can be considered as a baseline.
In order to optimize the resource allocation in the candidate target SN, the Estimated Arrival Probability IE should be provided by the initiating node to indicate the arrival probability for the UE towards the candidate target SNs. One possible way is to introduce the Estimated Arrival Probability IE in the Conditional PSCell Addition Information Request IE as a sub IE in the SgNB/SN Addition Request message for MN to inform candidate target SN, and introduce the Estimated Arrival Probability IE in the Conditional PSCell Addition Information Required IE as a sub IE in the SN/SgNB Change Required message for source SN to inform MN.
Proposal 4: The Estimated Arrival Probability IE should be introduced in the SgNB/SN Addition Request message and SN/SgNB Change Required message.

For the CHO procedure, in order to avoid overload issues, RAN3 enabled the target node to indicate how many CHO preparations may be simultaneously active. In the CPAC procedures, the overload issues should also be considered, therefore, similar mechanism can be introduced. The candidate target SNs can feedback the maximum number of CPAC preparations it can prepare (i.e. based on the SN's resource status) for this UE to the initiating node, the initiating node should not prepare more candidate target PScells for the same UE towards the target SN than the number indicated. The Maximum number of CPAC preparations IE should be included in the SgNB/SN Addition Request Acknowledge message and SN Change Confirm message.
Proposal 5: The Maximum number of CPAC preparations IE should be introduced in the SgNB/SN Addition Request Acknowledge message and SN/SgNB Change Confirm message.
2.2 Data Forwarding 
In the last RAN3 meeting, we discussed about how to inform the source SN about “CPC triggered” or “CPC executed” during CPAC procedures and which XnAP or X2AP message should be used. The following agreements were reached:

1) In case of MN initiated inter-SN CPC, introduce new X2AP class 2 procedure from MN to inform the source SN about “CPC triggered”.

2) In case of SN initiated inter-SN CPC, using a class 2 procedure in both X2AP and XnAP to indicate “CPC executed”. For X2, a new class2 procedure is introduced.

And there are also some remaining issues that need further discussion:

1) For early data forwarding, FFS on providing the data forwarding address. For Xn, FFS new XnAP class2 procedure or reuse Xn-U Address Indication procedure.

2) For late data forwarding, FFS on introducing the new class2 XnAP procedure or reusing address indication procedure. FFS if this new procedure can be reused to indicate “CPC triggered” in early data forwarding.

From our point of view, in order to avoid excessive signalling, for MN-initiated inter-SN change, when early data forwarding is adopted, the current XnAP Xn-U Address Indication message can be reused for MN to inform source SN about “CPC triggered”, there is no need to introduced new XnAP message. The data forwarding address can also be included in the Xn-U Address Indication message. For SN-initiated inter-SN change, when early data forwarding is adopted, the current SN Change Confirm message can be reused to indicate source SN about ““CPC triggered”. 
For late data forwarding, it was agreed in previous RAN3 meeting that 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. Based on the LS from RAN2, in CPA and Inter-SN CPC, upon execution of CPAC, ‎the UE ‎shall ‎reply the RRCReconfigurationComplete or RRCConnectionReconfigurationComplete ‎message to ‎the MN ‎including an embedded RRC complete message to the SN, and then the MN ‎informs the ‎target SN. Therefore, we cannot directly use the SN reconfiguration complete message to source SN as there is no RRC container to be propagated. From our point of view, in order to inform source SN about “CPC executed”, for XnAP, the current Xn-U Address Indication message can be reused, for X2AP, the new introduced X2AP to indicate “CPC triggered” can also be reused to indicate “CPC executed”. This makes the signalling process simpler and more straightforward.
If multiple candidate SNs are required, a list of data forwarding address should be included in current XnAP (i.e. Xn-U Address Indication or SN Change Confirm message) or the new introduced X2AP (i.e. Conditional PSCell Change Notification message) message.
Proposal 6: For early data forwarding, in case of MN-initiated inter-SN Change, the current XnAP Xn-U Address Indication message can be reused for MN to inform source SN about “CPC triggered”.  In case of SN-initiated inter-SN Change, the current SN Change Confirm message can be reused to indicate source SN about “CPC triggered”. 
Proposal 7: For late data forwarding, reuse current XnAP Xn-U Address Indication message to indicate source SN about “CPC executed”, for X2AP, reuse the new introduced X2AP to indicate source SN about “CPC executed”.
Proposal 8: If multiple candidate SNs are required, a list of data forwarding address should be included in current XnAP or the new introduced X2AP message.
3 Conclusion
In this paper, we discuessed the remaining issues for conditional PSCell change/addition procedures and give our proposals as below:
Proposal 1: The suggested number of PSCells to be prepared is implicitly indicated by the number of Suggested Candidate Cells List provided by the initiating node.
Proposal 2: Support to prepare multiple target SNs in one SN change procedure, add a list of Target S-NG-RAN node ID in SN/SgNB Change Required message.
Proposal 3: Introduce “List of Prepared PSCell IDs” in SN/SgNB Change Confirm message.
Proposal 4: The Estimated Arrival Probability IE should be introduced in the SgNB/SN Addition Request message and SN/SgNB Change Required message.
Proposal 5: The Maximum number of CPAC preparations IE should be introduced in the SgNB/SN Addition Request Acknowledge message and SN/SgNB Change Confirm message.
Proposal 6: For early data forwarding, in case of MN-initiated inter-SN Change, the current XnAP Xn-U Address Indication message can be reused or MN to inform source SN about “CPC triggered”.  In case of SN-initiated inter-SN Change, the current SN Change Confirm message can be reused to indicate source SN about “CPC triggered”. 
Proposal 7: For late data forwarding, reuse current XnAP Xn-U Address Indication message to indicate source SN about “CPC executed”, for X2AP, reuse the new introduced X2AP to indicate source SN about “CPC executed”.
Proposal 8: If multiple candidate SNs are required, a list of data forwarding address should be included in current XnAP or the new introduced X2AP message.
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