
3GPP TSG-RAN WG2 Meeting #122                                                                         R2-2304690       
Incheon, KR, May 22 – 26, 2023    
                                                    		
Source:	CATT 
[bookmark: Title]Title:	Discussion on CHO including target MCG and candidate SCGs
[bookmark: Source]Agenda Item:	7.4.4
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In RAN2#120e [1], the following agreements were made on CHO including target MCG and candidate SCGs.
	Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)


[bookmark: OLE_LINK255][bookmark: OLE_LINK256]In RAN2#121[2], the following agreements were made:
	RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18
The UE should not need to unpack any of the nested conditionalconfiguration containers in order to measure, acc to agreement above


And in RAN2#121bise, the following agreements were made:
	For the CHO+CPC case:
When both CHO and CPC conditions are met, both CHO and CPC cell change is executed.
Baseline: The UE waits until both CHO and CPC conditions are met (always). (furthermore, it is assumed that if needed the network can provide a complementary CHO-only configuration, to avoid failures in deployments where failure would otherwise be likely to happen).  
Alternative: FFS if When CHO condition is met, but CPC condition is not met, CHO execution is triggered (and somehow source SCG can be released). IF allowed in the new configuration the UE may continue evaluation of CPC/CPA conditions.


In this contribution, we give our further considerations on CHO including target MCG and candidate SCGs.
Discussion
Which node to initiate the preparation of CHO including target MCG and candidate SCGs 
Due to the source MN has the acknowledge of the UE capability on supporting the CHO including target MCG and candidate SCGs, and the configuration including the execution condition is configured for UE by source MN, thus it is straightforward that the source MN initiates the procedure of CHO including target MCG and candidate SCGs. Target MN can determine whether to configure CHO including candidate SCGs.
Proposal 1: Source MN initiates the preparation procedure of CHO including target MCG and candidate SCGs.
Which node to recommend candidate PCells and candidate PSCells

Similar as legacy CHO procedure, it is nature that the source MN recommends the candidate PCells based on the received measurement results, and then initiates the conditional handover procedure towards the chosen candidate MNs. Candidate MN decides whether and which candidate PCells is accepted for CHO.
Proposal 2: Source MN recommends candidate PCells list to the candidate MN, and the candidate MN decides which recommended PCells to be accepted.
Since the interface between candidate MN and candidate SN is transparent to the source MN, thus it is more proper for the candidate MN to decide the candidate SN and recommend the candidate PSCells list to the candidate SN. The candidate MN can chose the recommended PSCells based on the measurement results of PSCells received from source MN
Proposal 3: Candidate MN choses the candidate SN and recommends candidate PSCells list to the candidate SN.
Execution condition of candidate PCells
There is no issue foreseen if the legacy execution condition for CHO is reused for candidate PCells.
Therefore, it is straightforward to reuse it directly.
Proposal 4: The execution condition for legacy CHO is reused for candidate PCell. 
Since the candidate PCells are recommended by the source MN, and there is enough information to assist the source MN to decide the execution condition for candidate PCells, i.e., the deployment scenario, the measurement results, it is straightforward that the source MN decides and generates the execution condition of candidate PCells, it aligns with the legacy CHO.
Proposal 5: Source MN decides and generates the execution condition for the candidate PCell, same as legacy CHO.
Execution condition of candidate PSCells
As discussed above, only MN initiated procedure is supported for R18 CHO including target MCG and candidate SCGs, so one alternative for the execution condition of the PSCell is to reuse the legacy execution condition, e.g., A4. But since there is no available measConfig for the candidate MN before UE access the candidate MN, so it is proposed that the execution condition of the candidate PSCells should be based on the measConfig of the source MN. 
Proposal 6: For the execution condition for candidate PSCells, the legacy event Cond A4 is reused as the baseline.
In RAN2#121bise meeting, RAN2 already agreed that the access of the target PCell and the corresponding candidate PSCell can be allowed only when both the execution conditions of PCell and the PSCell are satisfied at the same time. Or, if there is CHO only configuration, UE can access the target PCell directly when only the execution condition of the PCell is satisfied.
	Baseline: The UE waits until both CHO and CPC conditions are met (always). (furthermore, it is assumed that if needed the network can provide a complementary CHO-only configuration, to avoid failures in deployments where failure would otherwise be likely to happen).  


However, the PCell is responsible for providing the coverage and connection. Once the execution condition of PCell is met, the access to the taget PCell cannot be delayed too much, or RLF on source PCell may happens. 
To achieve this, one option is to mandate NW always configure a PCell only configuration for each candidate PCell. Another option is to use a relaxed execution condition for PSCells so that always a candidate PSCell has met the execution condition when the condition of corresponding PCell is met.
Proposal 7: To avoid RLF on the source PCell due to that UE always needs to wait until both CHO and CPC conditions are met, down select between the following options:
· Option 1: NW is mandated to provide a complementary CHO-only configuration for each candidate PCell;
· Option 2: relax the execution condition for PSCell based on legacy Cond A4.
[bookmark: _GoBack]In legacy, TTT is configured as part of CondTriggerConfig for the evaluation of the execution conditions of PCell and PSCell. Under the control of separated configure TTTs, the execution condition of the PCell and PSCell are difficult to be met at the same time. 
Observation 1: Under the control of TTT, the execution condition of candidate PCell and its associated candidate PSCells are difficult to be met at the same time.
One straightforward way to relax the execution condition is to set the TTT for PSCell to 0. It can make it much easier for the execution condition of one associated PSCell to be met when the condition of the corresponding PCell is met.
Besides, there is another more relaxed execution condition, i.e., when only the condition of the candidate PCell is met, UE selects the PSCell with the best quality among the associated candidate PSCells.
Proposal 8: Discuss how to relax the execution condition for PSCell if to support it, the following options can be considered,
· Option 1: the value of TTT is set to 0 in the execution condition (condA4) for PSCell
· Option 2: UE selects the PSCell with the best quality among the associated candidate PSCells when only the condition of the candidate PCell is met
In legacy, the general principle is that the node which recommends the candidate cells shall decide the corresponding execution condition. As proposed above, it is the candidate MN to decide the recommended candidate PSCells. Besides, the source MN does not have enough information to decide the value of the threshold within the conditional event for PSCells.  Thus, it is proposed that the candidate MN shall decide the parameters of the execution condition for the candidate PSCell. As for which node generates the execution condition could be discussed upon the details of execution condition determined.
Proposal 9: Candidate MN decides the parameters of the execution condition of the candidate PSCell.
Signalling design for the MCG configuration and SCG configuraions 
After candidate MN decides the accepted candidate PCells, candidate MN shall decide the recommended candidate PSCells and initiate the conditional SN addition request procedure to request the candidate SN for the candidate SCG configuration. And candidate SN shall response the corresponding SCG configurations for the accepted candidate PSCells via the conditional SN addition ACK message. 
To map the configurations of multiple associated candidate PSCells to the configuration of the candidate MCG, there are two options for the signaling structure,
· Option 1: reuse the legacy signaling structure for the RRCReconfiguration message, i.e., one condRRCReconfig(i.e. the CHO container) includes one MCG configuration and one SCG configuration;
Option 1 is already supported in current spec. i.e. the signaling structure which is used for the objective “CHO including target MCG and target SCG”
· Option 2: one condRRCReconfig(i.e. the CHO container) can include one MCG configuration and SCG configurations of  all the associated candidate PSCells;
For option 2, to accommodate multiple SCG configurations, the IE nr-SCG in mrdc-SecondaryCellGroup can be extended to a list. Option 2 may require more spec impact.
Therefore, it is proposed to support option 1.
Proposal 10: The condRRCReconfig(i.e. the CHO container) includes one MCG configuration and one SCG configuration.
Then it is nature that the candidate MN generates the RRCReconfiguration message including its accepted candidate PCell configuration and the configuration of one of the associated candidate PSCell(s). 
Proposal 11: Candidate MN generates the RRCReconfiguration message (i.e. the message to be contained in IE condRRCReconfig) including MCG configuration and one SCG configuration.

Generation of the final RRC message to UE
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK1][bookmark: OLE_LINK2]After receiving the RRCReconfiguration message(s) for candidate MCGs and its associated candidate SCG(s), as well as the execution condition for PSCells, or the parameters to generate the execution condition for PSCells from the candidate MN, the source MN shall generate the configurations for CHO including target MCG and candidate SCGs, i.e., a list of conditional reconfiguration, where each entry associates with one CondReconfigId, the RRCReconfiguration message for one candidate MCG and its associated candidate SCG(s), the execution condition for the candidate PCell and the candidate PSCell(s). Details can be seen as the figure 2. And then, the source MN will provide the CHO including target MCG and candidate SCGs to UE via the MN RRCReconfiguration message.  


Figure 1: the signaling structure of the configurations for CHO including target MCG and candidate SCGs
Proposal 12: Source MN generates the final RRC message to UE, and it includes a list of the following information:
· CondReconfigId;
· condRRCReconfig(including MCG configuration and one SCG configuration);
· Execution condition for the corresponding PCell and the associated candidate PSCell.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our observations and proposals are summarized as follows:
Observation 1: Under the control of TTT, the execution condition of candidate PCell and its associated candidate PSCells are difficult to be met at the same time.

Which node to initiate the preparation of CHO including target MCG and candidate SCGs
Proposal 1: Source MN initiates the preparation procedure of CHO including target MCG and candidate SCGs.
Which node to recommend candidate PCells and candidate PSCells
Proposal 2: Source MN recommends candidate PCells list to the candidate MN, and the candidate MN decides which recommended PCells to be accepted.
Proposal 3: Candidate MN choses the candidate SN and recommends candidate PSCells list to the candidate SN.
Execution condition of candidate PCells
Proposal 4: The execution condition for legacy CHO is reused for candidate PCell. 
Proposal 5: Source MN decides and generates the execution condition for the candidate PCell, same as legacy CHO.
Execution condition of candidate PSCells
Proposal 6: For the execution condition for candidate PSCells, the legacy event Cond A4 is reused as the baseline.
Proposal 7: To avoid RLF on the source PCell due to that UE always needs to wait until both CHO and CPC conditions are met, down select between the following options:
· Option 1: NW is mandated to provide a complementary CHO-only configuration for each candidate PCell;
· Option 2: relax the execution condition for PSCell based on legacy Cond A4.
Proposal 8: Discuss how to relax the execution condition for PSCell if to support it, the following options can be considered,
· Option 1: the value of TTT is set to 0 in the execution condition (condA4) for PSCell
· Option 2: UE selects the PSCell with the best quality among the associated candidate PSCells when only the condition of the candidate PCell is met
Proposal 9: Candidate MN decides the parameters of the execution condition of the candidate PSCell.
Signalling design for the MCG configuration and SCG configuraions
Proposal 10: The condRRCReconfig(i.e. the CHO container) includes one MCG configuration and one SCG configuration.
Proposal 11: Candidate MN generates the RRCReconfiguration message (i.e. the message to be contained in IE condRRCReconfig) including MCG configuration and one SCG configuration.
Generation of final RRC message to UE
Proposal 12: Source MN generates the final RRC message to UE, and it includes a list of the following information:
· CondReconfigId;
· condRRCReconfig(including MCG configuration and one SCG configuration);
· Execution condition for the corresponding PCell and the associated candidate PSCell.
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