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Introduction
Regarding CHO with SCGs, RAN3 finally acknowledged that, in CHO with multiple SCGs, the problem is not just limited to delivering different forwarding addresses from multiple candidate T-SNs for early data forwarding, and has progressed as follows:
RAN3-119bis:
	RAN3 focuses on the following aspects for CHO with multiple SCGs.
1. T-MN provides the PDU session admission results of different T-SN(s) in the HO procedure considering the pair of candidate T-MN and T-SN(s).
1. A set of data forwarding addresses are provided from candidate T-MN to the source node.
RAN3 continue checking the potential impacts of CHO associated CPAC configurations, following progress made by RAN2 on execution conditions.


During RAN3-120, several companies [1-4] discussed on some solutions. In this contribution, we provide our analysis and views on this problem. The corresponding TP is also proposed for TS 38.423. 
Discussion
  HO REQ ACK signalling design for CHO with SCGs 
Based on the agreements above, in CHO with SCGs, several companies proposed TPs [1][2] to enhance HO REQ ACK (as CHO response) by including multiple PDU session admission results with different candidate T-SNs under Conditional Handover Information Acknowledge IE.
While there is no strong objection in doing so, we think that the legacy PDU Session Resources Admitted List IE, which has been mandatorily included in the HO REQ ACK, is better not ignored in Rel-18 even when T-MN prepared CHO/CPAC with multiple candidate T-SNs.
[bookmark: _Hlk142427278]Firstly, we would like to remind that Rel-18 CHO with SCGs is a generalization of CHO with NR-DC (i.e. only one T-SN) in Rel-17 from one T-SN to multiple candidate T-SNs. This means that signalling structure to enhance HO REQ ACK for Rel-18 CHO with SCGs should allow seamless operations with Rel-17 nodes that supports CHO with NR-DC at most. Also, based on measurement results and NW topology, T-MN may prepare CHO/CPAC with only one candidate T-SN for a UE. 
Observation 1: The legacy PDU Session Resources Admitted List IE, which has been mandatorily included in the HO REQ ACK, is better not ignored in Rel-18 even when T-MN prepared CHO/CPAC with multiple candidate T-SNs. Rel-18 CHO with SCGs is a generalization of Rel-17 CHO with NR-DC from one T-SN to multiple candidate T-SNs. Based on measurement results and NW topology, T-MN may prepare CHO/CPAC with only one T-SN for a UE. 
Moreover, in case T-MN does not support CHO with SCGs, we are still expecting to re-use this legacy PDU Session Resources Admitted List IE as it is in the HO REQ ACK message. T-MN would anyway prepare CHO/CPAC with at most one T-SN as it cannot provide multiple admission results to the source via HO REQ ACK message. 
Observation 2: In case T-MN does not support CHO with SCGs, we are still expecting to re-use the legacy PDU Session Resources Admitted List IE as it is in the HO REQ ACK message. T-MN would anyway prepare CHO/CPAC with at most one T-SN as it cannot provide multiple admission results to the source via HO REQ ACK message. 
As a result, we think the right way would be to re-use the legacy PDU Session Resources Admitted List IE, while providing additional admission results under the Conditional Handover Information Acknowledge IE, as proposed in [5]. 
Proposal 1: The signalling design for Rel-18 CHO with SCGs to enhance HO REQ ACK and to include multiple admission results with different candidate T-SNs should be able to seamlessly support the Rel-17 CHO with NR-DC, which is just a sub-case of Rel-18 where T-MN prepares with only one T-SN (instead of multiple). 
Proposal 2: Re-use the legacy PDU Session Resources Admitted List IE in HO REQ ACK message, while providing additional admission results under Conditional Handover Information Acknowledge IE.
Furthermore, as observed in [5], if the source side was already with dual connectivity, it is possible that T-MN may reach to the same S-SN as one of candidate T-SNs. In the legacy MR-DC, in case T-MN adds the same S-SN, we agreed that T-MN also provides the UE Context Kept Indicator IE and DRBs transferred to MN IE in the HO response message to S-MN. The following texts are excerpted from TS 38.423 [6]:
	8.2.1	Handover Preparation
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////
8.2.1.2	Successful Operation
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////
If the UE Context Reference at the S-NG-RAN IE is contained in the HANDOVER REQUEST message the target NG-RAN node may use it as specified in TS 37.340 [8]. In this case, the source NG-RAN node may expect the target NG-RAN node to include the UE Context Kept Indicator IE set to "True" in the HANDOVER REQUEST ACKNOWLEDGE message, which shall use this information as specified in TS 37.340 [8].
//////////////////////////////////////////////////////////////irrelevant operations skipped////////////////////////////////////////////////////////////////
Interaction with SN Status Transfer procedure:
If the UE Context Kept Indicator IE set to "True" and the DRBs transferred to MN IE are included in the HANDOVER REQUEST ACKNOWLEDGE message, the source NG-RAN node shall, if supported, include the uplink/downlink PDCP SN and HFN status received from the S-NG-RAN node in the SN Status Transfer procedure towards the target NG-RAN node, as specified in TS 37.340 [8].


This aspect applies the same for CHO with multiple SCGs. When T-MN delivers separate admission results with different candidate T-SNs, the above UE Context Kept Indicator IE and DRBs transferred to MN IE should also be included as optional because one of candidates T-SNs could be S-SN. 
Observation 3: If the source side was already with dual connectivity, it is possible that T-MN may reach to the same S-SN as one of candidate T-SNs. The UE Context Kept Indicator IE and DRBs transferred to MN IE (that were devised to support such case in the legacy HO with MR-DC) should also be provided to S-MN via HO REQ ACK message in CHO with SCGs. 
The same logic applies to PDU Session Resources Not Admitted List IE (providing cause) and Criticality Diagnostics IE as well, because now candidate T-SNs reached by the same T-MN may admit and comprehend differently. 
Observation 4: The same logic also applies to PDU Session Resources Not Admitted List IE (providing cause) and Criticality Diagnostics IE in HO REQ ACK message, because the candidate T-SNs reached by the same T-MN may admit and comprehend differently. 
Proposal 3: Include the UE Context Kept Indicator IE, DRBs transferred to MN IE, PDU Session Resources Not Admitted List IE, and Criticality Diagnostics IE as optional, for additional admission results under Conditional Handover Information Acknowledge IE.
  Unique identifier due to additional admission results 
[bookmark: _Hlk142416800][bookmark: _Hlk142428832]As observed in [1], there is a need to include unique identifier due to additional admission results in HO REQ ACK message. It is basically needed to stop early data forwarding when CHO with CPAC is executed, because after preparation, early data forwarding may be initiated from the source side toward multiple admission results. Once one of candidate PSCell (in one of candidate T-SNs) is selected for access, early data forwarding has to be stopped for other candidate T-SNs from the source side. This means that there should be some identifier in HO REQ ACK that needs to be replayed in the HO SUCCESS message, so that S-MN can know which admission result was selected for access and which ones should be stopped early data forwarding accordingly. 
Observation 5: For early data forwarding operation and due to additional admission results, there is a need to include unique identifiers in HO REQ ACK message, to be used later by T-MN in the HO SUCCESS message to let S-MN know which T-SN was selected for access from the UE (and thus to stop early data forwarding accordingly toward other T-SNs).
In Rel-16/17 CPAC, only one admission result could be provided from a T-SN even when multiple PSCells are prepared. Data forwarding is also performed per T-SN. Per T-SN granularity is enough as for identifiers in HO REQ ACK and HO SUCCESS messages. For that, T-SN ID would be the right choice.  
Observation 6: In Rel-16/17 CPAC, only one admission result could be provided from a T-SN even when multiple PSCells are prepared. Data forwarding is also performed per T-SN. Per T-SN granularity is enough as for identifier in HO REQ ACK and HO SUCCESS messages. 
Observation 7: For that, T-SN ID would be the right choice.
Proposal 4: Include the T-SN ID as the identifier for multiple admission results. 
In case CHO (without SCG) is prepared by T-MN, the legacy PDU Session Resources Admitted List IE can be re-used. In this case, T-SN ID won’t be necessary for this admission result.
Observation 8: In case CHO (without SCG) is prepared by T-MN, the legacy PDU Session Resources Admitted List IE can be re-used. In this case, T-SN ID won’t be necessary for this admission result.

Based on the discussions, observations, and proposals above, the text proposal for TS 38.423 [6] can be found in Section 5. 
Conclusion
In the present contribution we make the following observations:
Observation 1: The legacy PDU Session Resources Admitted List IE, which has been mandatorily included in the HO REQ ACK, is better not ignored in Rel-18 even when T-MN prepared CHO/CPAC with multiple candidate T-SNs. Rel-18 CHO with SCGs is a generalization of Rel-17 CHO with NR-DC from one T-SN to multiple candidate T-SNs. Based on measurement results and NW topology, T-MN may prepare CHO/CPAC with only one T-SN for a UE. 
Observation 2: In case T-MN does not support CHO with SCGs, we are still expecting to re-use the legacy PDU Session Resources Admitted List IE as it is in the HO REQ ACK message. T-MN would anyway prepare CHO/CPAC with at most one T-SN as it cannot provide multiple admission results to the source via HO REQ ACK message. 
Observation 3: If the source side was already with dual connectivity, it is possible that T-MN may reach to the same S-SN as one of candidate T-SNs. The UE Context Kept Indicator IE and DRBs transferred to MN IE (that were devised to support such case in the legacy HO with MR-DC) should also be provided to S-MN via HO REQ ACK message in CHO with SCGs. 
Observation 4: The same logic also applies to PDU Session Resources Not Admitted List IE (providing cause) and Criticality Diagnostics IE in HO REQ ACK message, because the candidate T-SNs reached by the same T-MN may admit and comprehend differently. 
Observation 5: For early data forwarding operation and due to additional admission results, there is a need to include unique identifiers in HO REQ ACK message, to be used later by T-MN in the HO SUCCESS message to let S-MN know which T-SN was selected for access from the UE (and thus to stop early data forwarding accordingly toward other T-SNs).
Observation 6: In Rel-16/17 CPAC, only one admission result could be provided from a T-SN even when multiple PSCells are prepared. Data forwarding is also performed per T-SN. Per T-SN granularity is enough as for identifier in HO REQ ACK and HO SUCCESS messages. 
Observation 7: For that, T-SN ID would be the right choice.
Observation 8: In case CHO (without SCG) is prepared by T-MN, the legacy PDU Session Resources Admitted List IE can be re-used. In this case, T-SN ID won’t be necessary for this admission result.

Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: The signalling design for Rel-18 CHO with SCGs to enhance HO REQ ACK and to include multiple admission results with different candidate T-SNs should be able to seamlessly support the Rel-17 CHO with NR-DC, which is just a sub-case of Rel-18 where T-MN prepares with only one T-SN (instead of multiple). 
Proposal 2: Re-use the legacy PDU Session Resources Admitted List IE in HO REQ ACK message, while providing additional admission results under Conditional Handover Information Acknowledge IE.
Proposal 3: Include the UE Context Kept Indicator IE, DRBs transferred to MN IE, PDU Session Resources Not Admitted List IE, and Criticality Diagnostics IE as optional, for additional admission results under Conditional Handover Information Acknowledge IE.
Proposal 4: Include the T-SN ID as the identifier for multiple admission results. 

The corresponding TP for TS 38.423 [6] can be found in Section 5. 
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TP for NR feMob2 for TS 38.423
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.2.1	Handover Preparation
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.2.1.2	Successful Operation
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
If the Maximum Number of CHO Preparations IE is included in the Conditional Handover Information Acknowledge IE contained in the HANDOVER REQUEST ACKNOWLEDGE message, then the source NG-RAN node should not prepare more candidate target cells for a CHO for the same UE towards the target NG-RAN node than the number indicated in the IE.
If the Additional List of PDU Session Resources Admitted and Not Admitted IE is included in the Conditional Handover Information Acknowledge IE contained in the HANDOVER REQUEST ACKNOWLEDGE message, then the source NG-RAN node shall consider that the one or more candidate target S-NG-RAN nodes are prepared for the conditional handover requested for the Target Cell Global ID IE in the HANDOVER REQUEST message. 
[bookmark: _Hlk36823579]If the Estimated Arrival Probability IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node may use the information to allocate necessary resources for the incoming CHO.
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955179][bookmark: _Toc29991374][bookmark: _Toc36555774][bookmark: _Toc44497481][bookmark: _Toc45107869][bookmark: _Toc45901489][bookmark: _Toc51850568][bookmark: _Toc56693571][bookmark: _Toc64447114][bookmark: _Toc66286608][bookmark: _Toc74151303][bookmark: _Toc88653775][bookmark: _Toc97904131][bookmark: _Toc98868196][bookmark: _Toc105174480][bookmark: _Toc106109317][bookmark: _Toc113825138][bookmark: _Toc120033294]9.1.1	Messages for Basic Mobility Procedures
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955181][bookmark: _Toc29991376][bookmark: _Toc36555776][bookmark: _Toc44497483][bookmark: _Toc45107871][bookmark: _Toc45901491][bookmark: _Toc51850570][bookmark: _Toc56693573][bookmark: _Toc64447116][bookmark: _Toc66286610][bookmark: _Toc74151305][bookmark: _Toc88653777][bookmark: _Toc97904133][bookmark: _Toc98868198][bookmark: _Toc105174482][bookmark: _Toc106109319][bookmark: _Toc113825140][bookmark: _Toc120033296]9.1.1.2	HANDOVER REQUEST ACKNOWLEDGE
This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.
Direction: target NG-RAN node ® source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand message as defined in subclause 10.2.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.3.68
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	DRBs transferred to MN
	O
	
	DRB List
9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	YES
	ignore

	[bookmark: _Hlk44411358]DAPS Response Information 
	O
	
	9.2.1.34
	
	YES
	reject

	Conditional Handover Information Acknowledge
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	–
	

	[bookmark: _Hlk44411364]>Maximum Number of CHO Preparations
	O
	
	9.2.3.101
	
	–
	

	>Target S-NG-RAN node ID
	O
	
	Global NG-RAN Node ID
9.2.2.3
	Indicates the S-NG-RAN node ID for which CHO with SCG is prepared for the PDU Session Resources Admitted List IE outside the Conditional Handover Information Acknowledge IE.
	YES
	
	reject

	>Additional List of PDU Session Resources Admitted and Not Admitted 
	
	0 .. <maxnoofTargetSNs>
	
	
	YES
	reject

	>>PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	–
	

	>>Target S-NG-RAN node ID
	M
	
	Global NG-RAN Node ID
9.2.2.3
	Indicates the S-NG-RAN node ID for which CHO with SCG is prepared for the PDU Session Resources Admitted List IE.
	–
	

	>>PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	–
	

	>>UE Context Kept Indicator
	O
	
	9.2.3.68
	
	–
	

	>>DRBs transferred to MN
	O
	
	DRB List
9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	–
	

	>>Criticality Diagnostics
	O
	
	9.2.3.3
	
	–
	

	MBS Session Information Response List
	O
	
	9.2.1.38
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTargetSNs
	Maximum no. of the target S-NG-RAN nodes. Value is 8.




//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Hlk44411567][bookmark: _Toc44497493][bookmark: _Toc45107881][bookmark: _Toc45901501][bookmark: _Toc51850580][bookmark: _Toc56693583][bookmark: _Toc64447126][bookmark: _Toc66286620][bookmark: _Toc74151315][bookmark: _Toc88653787][bookmark: _Toc97904143][bookmark: _Toc98868208][bookmark: _Toc105174492][bookmark: _Toc106109329][bookmark: _Toc113825150][bookmark: _Toc138863281]9.1.1.12	HANDOVER SUCCESS
This message is sent by the target NG-RAN node to the source NG-RAN node to indicate the successful access of the UE toward the target NG-RAN node.
Direction: target NG-RAN node  source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node.
	YES
	reject

	Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding Handover Preparation procedure
	YES
	reject

	Target S-NG-RAN node ID
	O
	
	Global NG-RAN Node ID
9.2.2.3
	Indicates the S-NG-RAN node ID for which CHO with SCG is executed.
	YES
	reject



//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////


