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1	Introduction
In RAN2#113-e and RAN2#113bis-e, the discussions on Conditional PSCell Addition and Change (CPAC) have progressed and various agreements were made. 
In this paper further steps are identified and solutions proposed. Also, some issues summarized in the previous email discussion that were not discussed online in RAN2#112 are discussed.
[bookmark: _Ref178064866]2	Discussion
In RAN2#113-e and RAN2#113bis-e the following agreements were made: 
RAN2#113-e:
Agreements

5	For CPC initiated by MN, A4/B1 like execution condition should be supported.
6	FFS can be removed from the following agreement: " Compliance check for embedded RRCReconfiguration may be delayed until execution (up to UE ‎implementation). FFS if this introduces specification changes regarding compliance checking of ‎embedded Reconfiguration message containing configuration of conditional PSCell candidate.‎"
7	Non-conditional SCG RRC Reconfiguration can be sent in the same MN generated RRCRconfiguration message, which carries execution conditions and target candidate configurations. i.e. ‎the secondaryCellGroup can be sent in the same configuration message with the ‎conditionalReconfiguration for inter-SN CPC.
[bookmark: _Hlk71126358][bookmark: _Hlk71126330]8a	In case of CPA and MN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN.
8b	In case of 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.
9	The message carrying ‎conditionalReconfiguration for CPA/CPC is in MN format (i.e. contains ‎both MCG and SCG re-configurations). For the following cases: a). MN-Initiated CPA b). MN-Initiated inter-SN CPC c). SN-initiated inter-SN CPC. 
10	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. 
11	Working assumption: the configurations of all candidates PSCell configurations for CPA and Inter-SN PSCell change are ‎released upon the successful completion of CPAC, conventional PSCell change or conventional PSCell ‎addition.‎ This can be revisited if critical issues found in a later stage. 
12	SCGFailureInformation procedure can be taken as the baseline for CPAC failure ‎handling in Rel-17 ‎scenarios.‎ 
FFS on the exact content of the message. 
FFS if time allows on further ‎enhancements to CPAC failure handling‎ 
13	Send an LS to RAN3 informing RAN2 agreements.

Agreements

1	In SN initiated CPC with MN involvement, the source SN transfers the execution condition(s) to the MN. FFS whether MN needs to comprehend the execution condition set by the source SN. FFS on stage-3 detail of coding of execution condition(s) in the final message.

2	Only SRB1 can be used in CPA and Inter-SN CPC scenarios in Rel-17. The complete message upon CPAC execution for CPA and Inter-SN CPC in Rel-17 should be provided to the MN via SRB1.

3	For the transmission of CPAC configuration, upon reception of RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, the UE shall reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN to inform that the message has been received. FFS if the message contains an embedded RRC complete message to the SN.
4	UE checks the validity of CPAC execution criteria configuration immediately on receiving the CPAC Reconfiguration message.
	Compliance check for embedded RRCReconfiguration may be delayed until execution (up to UE implementation). FFS if this introduces specification changes regarding compliance checking of embedded Reconfiguration message containing configuration of conditional PSCell candidate.

5	At least the following two options should be discussed for the transmission of RRC complete message upon the CPAC execution.
Option 1: If SRB1 is used for the transmission, 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. This assumes the scenario where the MCG configuration is/can be changed upon triggering the CPA and/or inter-SN CPC.
Option 2:  If SRB1 is used for the transmission, in CPA and Inter-SN CPC, upon execution of CPAC, the ULInformationTransferMRDC should be used to transfer the complete message (as for intra-SN CPC). This assumes the scenario where the MCG configuration is not changed upon triggering the CPA and/or inter-SN CPC.

6	FFS if the configurations of all candidates PSCell configurations for CPA and Inter-SN PSCell change are released upon the successful completion of CPAC, conventional PSCell change or conventional PSCell addition.
7	FFS if SCGFailureInformation procedure can be taken as the baseline for CPAC failure handling in Rel-17 scenarios. 

RAN2#113bis-e:

Source SN provides the candidate cells and it sets the execution condition per candidate cell. Signalling details are FFS (e.g. which messages and steps). 

Blind Inter-SN CPC is not precluded (but we will not optimize it)

FFS whether it is possible for the target SN to come up with alternative candidate cells other than what suggested by the ‎source SN. ‎

Source SN configuration update
We aim to conclude on P4 in next meeting
Proposal 4 	RAN 2 discuss and determine whether/which of the following are valid/necessary scenarios for the source SN configuration update based on the accepted candidate cells by the target SN before the CPAC configuration is sent to UE ‎
-	gap is not needed according to the response from the target SN 
-	measID related with CPC that are not linked with the selected candidate PSCells.
-	The target SN determines alternative candidate cells other than what suggested by the ‎source SN (subject to previous FFS) ‎


2.1	MN-initiated CPA and CPC
Configuration of execution conditions
If the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN), and, the MN generates the conditional configuration message, it seems a natural consequence to agree that it is the MN that determines the execution conditions (measId(s) mapped to the RRCReconfiguration** per target candidate) and the measurement configuration associated (measConfig with the reportConfig associated to CPC/ CPA) for both MN-initiated CPC and CPA. That has been agreed for CPA as follows:
. . . 
Proposal set 1B: trigger/ condition related
1 For conditional PSCell addition, the MN decides on the conditional PSCell addition execution condition. FFS for PSCell Change.
. . . 

A corresponding agreement seems to be missing for MN-initiated CPC, but a consequence of the following agreements is that the MN determines the execution conditions for MN-initiated CPC:
8a	In case of CPA and MN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN.
9	The message carrying ‎conditionalReconfiguration for CPA/CPC is in MN format (i.e. contains ‎both MCG and SCG re-configurations). For the following cases: a). MN-Initiated CPA b). MN-Initiated inter-SN CPC c). SN-initiated inter-SN CPC. 

Therefore, it is proposed to agree the following:
[bookmark: _Toc71280559][bookmark: _Toc71568854][bookmark: _Toc71568739]In MN-initiated CPC the MN determines the CPC execution conditions.
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[bookmark: _Hlk54024624]Figure 1 MN-initiated CPC procedure
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Figure 2 MN-initiated CPA procedure


2.2	SN-initiated inter-SN CPC
Configuration of execution conditions
As it has been agreed 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). The MN generates a CPC configuration, i.e., the IE ConditionalReconfiguration as an MN configuration (like in CPA and CHO) based on reconfiguration per target candidate, denoted RRCReconfiguration**, provided by each target candidate SN in response to an SN Addition Request (conditional), and the execution condition per candidate, provided by the S-SN in the SN Change Required (conditional).
The following was agreed in RAN2#113bis-e:
1 	Source SN provides the candidate cells and it sets the execution condition per candidate cell. Signalling details are FFS (e.g. which messages and steps). 

The execution conditions are measId(s) referring to a specific measConfig configuration, per candidate target PSCell. A consequence of the agreement above is that the S-SN provides, to the MN, measId(s) per candidate target cell and also the measConfig. The measConfig does not necessarily need to be understood by the MN, but the measId(s) are needed in the MN to build the conditionalReconfiguration. 

The desired behaviour could be achieved if the S-SN provides to the MN (e.g. in S-NODE CHANGE REQUIRED) the conditions and target cell identities for each target candidate, where a condition is one or two measId(s) associated to an SCG measConfig. Then, in the same message, the S-SN may provide to the MN an RRCReconfiguration (here denoted RRCReconfiguration***) containing the SCG measConfig including the CPC related configurations (which do not need to be “comprehended” by the MN). 

[bookmark: _Toc71280560][bookmark: _Toc71568855][bookmark: _Toc71568740]For SN-initiated inter-SN CPC, SN provides to MN an SCG measConfig for CPC related measurements.

Need for source SN configuration update during CPC preparation
Solutions and issues related to SN initiated inter-SN CPC have been discussed in e-mail discussion [234], see [3]. Two cases where the source SN may have to update its configuration have been identified. The first case is related to measurement gaps. If e.g. the source SN chooses cell A, B and C as candidate target cells where cell C requires measurement gaps, but the target SN only selects cell A and B, the UE would unnecessarily be configured with measurement gaps unless the source SN would update the measurement configuration. Measurement gaps impacts the performance of the UE and configuration of gaps should be avoided unless they are really needed. It is not possible to specify any autonomous UE actions for removal of gaps, as the needed actions would vary from case to case depending on which cells were chosen by both the S-SN and T-SN. In some cases the gaps would need to be reconfigured, in some cases removed and in other cases they could remain unchanged. 
Measurement gaps may need to be modified depending on which target cells that are selected by target SN. 
Another case where the source SN may need to update its configuration is if the target SN picks different target cells than the source SN. In legacy procedure for PSCell Change, the target SN picks the target PSCell based on the measurements forwarded from source SN. This principle should be kept also for Conditional PSCell Change, as it is the target SN that will reserve resources for the UE and only the target SN has knowledge about its own resources, e.g. the load situation. Not allowing the T-SN to choose the candidate target cells would be very problematic (basically impossible) in a multi-vendor scenario, where different vendors may have different criterion for choosing cells. It is not reasonable that a vendor of a T-SN is obliged to only be able to choose the target cells that were selected by a different vendor. The T-SN may send a reject, but in such case the configuration of CPC will fail in more cases which is not a desired behaviour.
[bookmark: _Toc71280561][bookmark: _Toc71568856][bookmark: _Toc71568741]As in legacy PSCell Change, target SN chooses the candidate target cells for CPC, e.g. based on measurements received from source SN. The selected cells may be the same cells or different cells than the source SN selected.

Handling of source SN configuration update
As discussed above the source SN configuration may need to be updated. A question is how to deal with a source configuration update. 

Solution 2
The signaling flow for solution 2 looks like the following:
[image: ]

In this solution the source SN does not set the execution conditions until it knows which candidate target cells that the target SN selected. The source SN only prepares the conditions for the selected cells and also decides on the measurement gaps for the selected cells. 
In case the source SN measConfig is updated, it may in principle impact the target cell configuration. However, if the source SN only updates the measurement gaps and the target SN always includes explicit signaling of gaps in case the target configuration should include measurement gaps, this does not seem to be an issue. It is also not specific for solution 2, but applies to solution 1 as well. 
A drawback with solution 2 is that is always requires two network procedures, but as configuration of CPAC is not urgent, that is not a problem. If it was urgent, the network would configure legacy PSCell Change instead. As can be seen below, also solution 1 generates more signaling in many cases. 
So, the conclusion is that solution 2 can handle source SN configuration updates.
Source SN configuration updates is not an issue in solution 2.

Solution 1
In solution 1 there is no additional procedure where source SN configuration updates can be made. A question is then what actions will be taken in case not all candidate target cells were chosen by the target SN or if measurement gaps need to be reconfigured. The actions taken in the network most likely depend on the scenario. At least four different scenarios can be foreseen:
· Target SN chooses the same target cell(s) as the source SN.
· Target SN chooses a subset of the target cell(s) that were chosen by the source SN.
· Target SN chooses some of the cells chosen by source SN, but also some other cell(s).
· Target SN chooses other cells than were chosen by the source SN.

In the first case where the target SN chooses the same target cell(s) as the source SN, solution 1 works fine as there is no update of the source SN configuration. 
[image: ]

If a subset of the candidates were accepted by T-SN, the MN may decide to reconfigure the UE anyway and just inform the source SN which candidates were accepted. It seems natural that the MN in such case would send an SN Change Confirm message back to S-SN, including which candidates that were accepted. The S-SN could then make a decision on whether it should send an updated configuration back to MN with e.g. updated measurement gaps. In such case the UE would need to be reconfigured again with a reconfiguration of the measurement gaps.

[image: ]
 
If T-SN selected some candidates chosen by S-SN, but also selected some other cells as candidate cells, the MN needs to decide whether to reconfigure the UE or not. One possibility could be that the MN sends an SN Change Confirm back to S-SN if it has configured the UE and an SN Change Refuse if it has not reconfigured the UE. In both cases, the S-SN needs to be informed of which candidates that were selected. The S-SN then needs to make a decision on whether it should send an updated configuration to MN, e.g. with conditions for the additional target cells. The MN needs to wait a certain amount of time to see if the S-SN will trigger a configuration update. If no response has been received within a certain amount of time, the MN needs to trigger release of the candidate target cells that the T-SN prepared and which were not sent to the UE as no conditions were available. 
[image: ]

In the fourth case, the target SN only chooses candidate cells that were not prepared by the source SN. In such case, it is not possible for the MN to configure the UE after having received SN Addition Request Ack, as it does not have the conditions for the selected target cells. In this case the MN has to trigger an SN Change Refuse and wait to see if the SN decides to go ahead with any of the candidate cells selected by the target SN. Also here, the MN needs to wait a certain amount of time to see if the S-SN will get back and configure CPC for any of the cell(s). 
[image: ]
It is clear that the network implementation complexity increases and that the interaction between the nodes gets complicated in case of source configuration updates in solution 1. This may cause inter-vendor issues and it needs to be discussed in RAN3. If RAN2 cannot agree on solution 2, an LS needs to be sent to RAN3 for analysis of the actions of the different nodes in different scenarios and RAN3 needs to be consulted regarding which solution to choose.
The interaction between the nodes in case of source SN configuration update is more complicated in solution 1. This may cause problems in inter-vendor scenarios. 
[bookmark: _Toc71280562][bookmark: _Toc71568857][bookmark: _Toc71568742][bookmark: _Hlk71555563]Send an LS to RAN3 asking them about preferred solution for SN initiated inter-SN CPC.

2.3	Container for PSCell candidates
At the RAN2#113bis-e meeting the LS from RAN3 in [2] was received. In the LS RAN3 informed about their working assumption that multiple PSCells are prepared in one CPAC procedure and therefore asked RAN2 about feedback on the corresponding inter-node RRC container design, i.e. whether one RRC container for one PSCell or one RRC container for multiple PSCells would be used:
· About the inter-node RRC container design
· In case multiple PSCells are prepared in one CPAC procedure, RAN3 would like to ask RAN2 to feedback on the inter-node RRC container design: will one RRC container for one PSCell be used, or one RRC container for multiple PSCells?
As part of the CPAC procedures, the target SN decides on a number of candidate PSCells and it thus includes all those, with their respective configuration, in a single S-NODE ADDITION REQUEST ACKNOWLEDGE message. That message today includes a single container, which contains the CG-Config message defined in 38.331. For the inter-node signalling from the target SN to the MN the most straightforward change is therefore to simply include the configuration for all the PSCell candidates within CG-Config. This is then achieved by including configuration for a set of PSCells (one for each candidate) in case of a CPAC procedure. This way there is no RAN3 impact to provide configuration for multiple PSCell candidates in the inter-node signalling and the impact to RAN2 specifications is also kept to a minimum.
[bookmark: _Toc71280569][bookmark: _Toc71568858][bookmark: _Toc71568743]Multiple PSCell candidates are included in a single container in the inter-node signalling during CPAC procedures.
[bookmark: _Toc71280570][bookmark: _Toc71568859][bookmark: _Toc71568744]The existing CG-Config message is extended to support configuration for multiple PSCell candidates in the S-NODE ADDITION REQUEST ACKNOWLEDGE message from target SN to MN at CPAC procedures.

The LS in [2] also included a question whether the MN should transmit the execution conditions to the candidate (target) SN:
· About the SN initiated inter-SN CPC, RAN3 would like to ask RAN2 to feedback on the following two alternatives:
· Alternative 1: MN performs the association between the execution condition received from the source SN and the RRC configuration of the candidate PSCell received from the candidate SN. 
· Alternative 2: MN forwards the execution condition received from the source SN to the candidate SN. The candidate SN sends the execution condition and the RRC configuration of the candidate PSCell to the MN.
It has already been agreed in RAN2 that the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN) in MN initiated inter-SN CPC and CPA, and the same messages are used between the MN and the target SN in the SN initiated inter-SN CPC procedure as in the other CPAC procedures. It has also been agreed that the message carrying ‎conditionalReconfiguration for CPA/CPC is in MN format for all the Rel-17 CPAC cases. The MN should thus not forward the execution conditions to the candidate SN in the SN initiated inter-SN CPC. An LS should be sent to RAN3 to provide the RAN2 feedback on the questions that were raised in [2]. The LS should also include a question to RAN3 about their preferred solution for SN initiated inter-SN CPC, as discussed in section 2.2.
[bookmark: _Toc71280571][bookmark: _Toc71568860][bookmark: _Toc71568745]RAN2 to confirm that the MN is not required to forward the execution condition(s) to the target SN also in the SN initiated inter-SN CPC procedure.
[bookmark: _Toc71568861][bookmark: _Toc71568746]An LS should be sent to RAN3 to inform about the RAN2 decisions on inter-node RRC container design and handling of execution conditions at SN initiated inter-SN CPC procedure. A draft LS is provided in the Annex.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	In MN-initiated CPC the MN determines the CPC execution conditions.
Proposal 2	For SN-initiated inter-SN CPC, SN provides to MN an SCG measConfig for CPC related measurements.
Proposal 3	As in legacy PSCell Change, target SN chooses the candidate target cells for CPC, e.g. based on measurements received from source SN. The selected cells may be the same cells or different cells than the source SN selected.
Proposal 4	Send an LS to RAN3 asking them about preferred solution for SN initiated inter-SN CPC.
Proposal 5	Multiple PSCell candidates are included in a single container in the inter-node signalling during CPAC procedures.
Proposal 6	The existing CG-Config message is extended to support configuration for multiple PSCell candidates in the S-NODE ADDITION REQUEST ACKNOWLEDGE message from target SN to MN at CPAC procedures.
Proposal 7	RAN2 to confirm that the MN is not required to forward the execution condition(s) to the target SN also in the SN initiated inter-SN CPC procedure.
Proposal 8	An LS should be sent to RAN3 to inform about the RAN2 decisions on inter-node RRC container design and handling of execution conditions at SN initiated inter-SN CPC procedure. A draft LS is provided in the Annex.
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Title:	[Draft] Reply LS on Conditional PSCell Addition/Change agreements 
Response to:	
Release:	Release 17
Work Item:	LTE_NR_DC_enh-Core

Source:	RAN2
To:	RAN3
Cc:	

Contact Person:	
Name:	Cecilia Eklöf
E-mail Address:	cecilia.eklof@ericsson.com

Attachments: -


1. Overall Description:
RAN2 would like to thank RAN3 for the Reply LS in R3-211338 on Conditional PSCell Addition/Change agreements. RAN2 has discussed the questions that were raised by RAN3 in the LS and would like to provide the following feedback.
Inter-node RRC container design:
Question:
· About the inter-node RRC container design
· In case multiple PSCells are prepared in one CPAC procedure, RAN3 would like to ask RAN2 to feedback on the inter-node RRC container design: will one RRC container for one PSCell be used, or one RRC container for multiple PSCells?
RAN2 feedback:
RAN2 has concluded that multiple PSCell candidates can be included within CG-Config and that it therefore is sufficient with one RRC container for multiple PSCells.

Execution conditions at SN initiated inter-SN CPC
Question:
· About the SN initiated inter-SN CPC, RAN3 would like to ask RAN2 to feedback on the following two alternatives:
· Alternative 1: MN performs the association between the execution condition received from the source SN and the RRC configuration of the candidate PSCell received from the candidate SN. 
· Alternative 2: MN forwards the execution condition received from the source SN to the candidate SN. The candidate SN sends the execution condition and the RRC configuration of the candidate PSCell to the MN.
RAN2 feedback:
RAN2 has concluded that the MN is not required to forward the execution conditions to the candidate SN and that it thus is the MN that associates the execution conditions with the RRC configuration of the candidate PSCell(s).
RAN2 has also discussed two alternative solutions for the SN initiated inter-SN CPC procedure where the two solutions can be seen in the summary of the email discussion [Post113-e][eDCCA] CPAC procedures in R2-2103109. The two solutions differ in the inter-node signalling that is performed during an SN initiated inter-SN CPC procedure and RAN2 would therefore like to request feedback from RAN3 about the preferred solution.

2. Actions:
To RAN3
ACTION: 	RAN2 respectfully asks RAN3 to take the above information into account in future work. RAN2 would also respectfully like to request feedback from RAN3 about the preferred solution, as discussed in R2-2103109, for SN initiated inter-SN CPC.

3. Date of Next TSG-RAN2 Meetings:
3GPP RAN2#115-e		16 August – 27 August 2021			Electronic Meeting
3GPP RAN2#116-e 		1 November – 12 November 2021		Electronic Meeting
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