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1	Introduction
[bookmark: _Toc474247438]After the December RAN plenary meeting, the scope of the work on Mobility Enhancements for NR-DC can be summarised in 3 points:
· Data forwarding for CHO with DC kept at the target
· Avoiding unnecessary CHO cancellation or replace
· CHO with multiple SCGs at the target
At the last RAN3 #120 meeting, the group addressed two first topics of the list, having some progress on the first one mainly. In this paper, we add more thoughts on the 1st topic and remind arguments related to the 3rd topic provided originally for the #120 meeting.
2	Discussion
2.1	Avoiding duplication of forwarded data
At the last meeting, following conclusions were made:
RAN3 confirms the problem that is to be solved is avoiding that the single T-SN receives the same data from multiple T-MNs prepared for CHO (assuming there are multiple T-MNs prepared with the same T-SN).
RAN3 agrees to enable the T-SN to let the T-MN know if it has direct path available to S-MN (or to both, S-SN and S-MN).
It is FFS if any enhancements for the case with a single T-MN are needed.
Also, previously, it was agreed that the T-SN may allocate the same TEID for the Addition requests related to the same UE. Each T-MN can’t know it (and does not need to know it, as it was clarified in the offline discussion at #120), but if the T-MN knows that there is the direct path to the S-MN and passes these SN’s TEIDs further, the S-MN can find it out when comparing TEIDs received from all the T-MNs. Hence the conclusions that the T-MN shall be made aware of the direct path availability. But it has to be also remembered that the indication of the direct path makes sense only if the T-SN indeed allocated the same TEIDs. Therefore, the indication of the direct path to the S-MN must be linked with the allocation of the same TEIDs, either in stage-2 or stage-3.
Proposal 1-1: Since avoiding of the forwarding the same data multiple times, if based on the direct path indication, works only when the T-SN allocates the same TEIDs, the existing note in stage-2 is enhanced so that the relation of the two parts of the solution is clear.
The question is how to add the indication. Currently, the ADD REQ ACK message contains an IE labelled “Direct Forwarding Path Availability”, which is described as follows:
Indicates direct forwarding path is available between the target S-NG-RAN node and source NG-RAN node for intra-system handover or between the target S-NG-RAN node and the source SN.
The semantics refer therefore to both, S-MN (“between the target S-NG-RAN node and source NG-RAN node for intra-system handover”) and to the S-SN (“between the target S-NG-RAN node and the source SN”). It may thus be assumed that the IE addresses both, the S-SN and the S-MN.
Proposal 1-2: RAN3 to review again if the existing IE can be used “as is” to let the T-MN know it should forward the allocated TEIDs to the S-MN.
The “FFS” in the conclusions of the last meeting refers to the fact that when there is a single T-MN, the S-MN can’t tell if the TEIDs received in the single HO REQ ACK are from the T-SN or T-MN. However, if there is only one T-MN and only one HO REQ ACK, there is no problem of having the same data forwarded to the T-SN via multiple T-MNs. Therefore, no solution is needed, if there is no problem
Proposal 1-3: RAN3 closes any discussions on scenarios with a single T-MN.
However, there is one more issue that has not been addressed so far: if the T-SN is split into CU-CP and CU-UP, which logical node decides about allocating the same or different TEIDs? From the signalling perspective, the CU-CP is aware that the requests from multiple MNs are related to the same UE and may decide not to request separate bearers from the CU-UP. However, it is disputable if the CU-CP can make such decision, because it is not managing bearers and thus may not be able to compare requests. But then, the CU-UP, is unaware of multiple requests for the same UE.
The CU-CP may inform the CU-UP that a new bearer setup relates to already set up bearer by including the UE E1AP ID previously assigned at the CU-UP. This solution has been set up for the purpose of the inter-system data forwarding, so it is not quite clear if the CU-UP can interpret the situation correctly.
Observation 1-1: If the T-SN is split into CU-CP and CU-UP, it is unclear which of the two is supposed to decide on the use of the same or different TEIDs for multiple requests. Furthermore, it is also unclear if the CU-UP will be able to interpret correctly the setup request if the CU-CP includes the UE E1AP ID allocated at the CU-UP for the previous request (possible confusion with an inter-system HO).
In our opinion, logically, it should rather be the T-CU-UP to decide about the TEIDs. Such responsibility would also match the scenario for inter-system HO with integrated gNB. But even if the existing mechanism can be reused also for CHO case, the problem of the release remains: once a “common” bearer context is set up, how should it be handled if one of the target MNs cancels CHO?
In particular, let us imagine a scenario where two target MNs prepared for the same UE request a bit different bearer setup. The CU-UP provides two TEIDs for the first request and when the 2nd is sent, it decides to reuse these two TEIDs, but then to add third one for the purpose of the 2nd request. Now, if one of the target MNs cancels CHO and thus the Addition preparation, how the CU-CP and CU-UP should behave? Optimally, the CU-UP should be aware which part of the “combined” bearer context is to be released, but for this, it must recognise the requests.
In order to resolve it, the CU-CP should identify the bearer setup requests and then the release commands. Such identification can probably be CU-CP E1AP UE ID, but then it is unclear how the CU-UP will handle a bearer setup, where the CP’s UE ID is a new one, but there is also included the existing UP UE ID… A better option is to add some other identifier, e.g. the target MN’s ID, to the bearer setup request. Collaterally, it will also help tell the CHO scenario from the inter-system HO.
Proposal 1-4: RAN3 shall consider adding the MN ID to the bearer setup request and the bearer context release command, so that the UP can match release to the request in case of a bearer context for the same UE. Collaterally, the UP will also be able to tell the CHO scenario from the inter-system HO case.
2.2	Data forwarding for CHO with multiple SCGs at the target
At #119-bis meeting, it was agreed that a set of data forwarding addresses are provided from candidate T-MN to the source node. This is correct, but shall be made more specific, because in this form, it offers little support to enhance the existing signalling.
First, one must consider the problem of PDU session setup: in the CHO, the target MN requests multiple target SNs certain PDU sessions to be setup, but some of the SNs may reject some of them. Therefore, the target MN may not be able to provide the same response to the CHO request from all target SNs. 
However, even if it is very likely that a target MN will request the same bearer setup in each prepared target SN, and even if all the SNs accept it, it may still happen that the prepared SNs create different set of DRBs. Therefore, the set of TEIDs for early data forwarding will depend on the pair MN-SN.
This was reflected in another agreement at #119-bis: 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).
But it is not only about the admission status, but also about the TEIDs: depending on the results of the Addition procedure to particular target SN, the target MN may allocate bearers on its side differently, too. Therefore, also the set of TEIDs depends on the result of the Addition procedure.
Proposal 2-1: RAN3 shall clarify that the set of data forwarding addresses is provided from the T-MN per PCell-PSCell pair.
Furthermore, at RAN3 #117-bis, it was acknowledged that RAN3 aims at enabling the early data forwarding, if feasible: Early Data Forwarding optimizations with involvement of the target SCG(s) in Rel-18 will be supported.
For the early data forwarding, each TEID pair related to each target pair MN-SN should be provided at the HO preparation so that the early data forwarding can be started to all possible candidate nodes, but when the CHO-CPAC is executed, forwarding to all but to the relevant pair must be stopped. This was also a mechanism used for a classic CHO, where the HO Success procedure identified the selected target node and the target PCell. Therefore, some unique identifier should be enabled that will allow for the same in case of CHO with CPAC i.e. where there is also target PSCell. Then, the source node can use the identifier at the CHO execution to find the selected TEID pair. Since execution of CHO with CPAC depends on the execution of CHO, the unique identifier should be indicated in the HO success message from target MN to source MN. 
Proposal 2-2: RAN3 shall enable an identifier in the HO Success, for example PSCell ID (PCell ID is already present) that will enable matching the selected PCell-PSCell pair with the TEIDs.
2.3	Additional problems CHO with multiple SCG request
In RAN2 121bis e meeting, the following agreement was 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).  

The agreement on the baseline indicates additional problems that RAN3 can progress on that is discussed in this section. 
· Issue 1: The baseline requires that multiple CHO configurations are prepared for the same UE with different or no target PSCell. It is currently not possible for target MN to provide multiple CHO configurations for the UE for the same PCell.
· Issue 2: In case multiple conditional configurations are to be requested for the same PCell, the number of conditional configurations needs to be limited considering the maximum number of conditional configurations provided to the UE.
· Issue 3: As the candidate SCGs are selected using the measurements of the UE provided from source MN to target MN, it should be clarified that the source MN can provide a proper measurement configuration to the UE.
The issue 1 is related to the new behaviours at the target MN side:
1. Receiving multiple SN Addition requests related to one PCell.
2. Preparing execution condition for each candidate PSCell.
3. Compiling a separate conditional configuration for each candidate PSCell and also preparing a CHO-only configuration when needed.
In order to enable all of the above steps, in particular that a separate CHO config may be prepared for each target PSCell, the target MN must be made aware that the source expects preparing CHO with multiple PSCells.
Proposal 3-1: The source MN indicate to the target MN that the handover request is for the CHO with candidate SCGs procedure is initiated with. 
The issue 2 is related to the fat that until Rel. 18, a single conditional configuration is sent with each handover request acknowledgement for conditional handover. The number of conditional configuration is limited at the UE side. Respectively, the number of conditional configurations is indicated already with conditional PSCell change addition request as multiple configurations can be provided. The similar logic should follow for the conditional handover enhancement of Rel. 18.
The difference is thought that in case of CHO with CPAC, a “conditional reconfiguration” may have different forms: it may either be a reconfiguration containing conditions for accessing the PCell and PSCell (though conditions may be different!) or it may be only CHO reconfiguration (without conditional access to PSCell). The decision what reconfigurations are to be prepared is up to the target node.
Proposal 3-2: The source MN indicates the maximum number of conditional configurations the target MN shall provide for the requested CHO.
RAN2 has agreed that the target node may prepares PCell with a list of PSCells, each pair having own HO Command. The target may also prepare CHO alone, without SCG component. This option effectively reduces the preparation to a Rel.16 CHO without DC. In RAN3 signalling, it is therefore necessary to enable the target to send the HO REQUEST ACKNOWLEDGE message so that besides providing HO Command is possible per each prepared target PSCell, but also that the preparation of PCell alone is possible.
Proposal 3-3: The target MN shall be enabled to provide the source MN with a list of HO Commands per each prepared PSCell, but also to provide optionally a HO Command for the PCell alone.
RAN2 also agreed that the measurement configuration needs to be provided to the source MN per each prepared PSCell:
P6: The candidate MN informs the source MN about the prepared candidate PSCells and parameters of the associated execution conditions (e.g. event A4 threshold). According to the received information from the candidate MN, the source MN generates the corresponding execution conditions based on the source MCG MeasConfig to the UE.

Proposal 3-4: The target MN shall be able to provide the identification of the prepared PSCells, as well as the condition configuration to access the PSCell.
Finally, issue 3 is related to the fact that in the current specification, the source MN configures the measurements to know the candidate neighbouring PSCells for CHO with SCG, the source MN cannot know which are the frequencies of interest for CHO with SCG and on which cells controlled by the target MN are deployed. The source MN does not know on which carrier frequency a target MN operates its own served cells.
Currently, during the Xn Setup procedure (via XN SETUP REQUEST or XN SETUP RESPONSE message), target MN shares the frequencies of the cells that it controls (via TS 38.423 9.2.2.12 Served Cell Information E-UTRA) and the frequencies of its neighbouring cells (via TS 38.423 9.2.2.13 Neighbour Information NR) which could be candidate PSCells. The same remark applies to the Xn NG-RAN node Configuration Update procedure (via NG-RAN NODE CONFIGURATION UPDATE or NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message).
Therefore, the source MN cannot learn which frequencies are of interest to the target MN and having all frequencies configured by the source MN may not be an option as they may be too many.
Observation 3-1: During the Xn Setup or Xn NG-RAN node Configuration Update procedure and for preparation of CHO with candidate SCG(s), the source MN cannot learn which frequencies are of interest to the target MN and having all frequencies configured by the source MN may not be an option as they may be too many.
The measurement problem is related to measurements, but the information needs to the exchanged between the MN nodes. Therefore, the solution is likely within RAN3 competence.
One option is to introduce a new information element called Frequencies for SCG Addition during Handover Information IE exchanged during an Xn Setup and Xn Configuration Update procedures:
· If frequencies are considered by the NG-RAN node1 for SCG addition during handover, the NG-RAN node1 shall inform the NG-RAN node2 by including in the XN SETUP REQUEST or in the NG-RAN NODE CONFIGURATION UPDATE messages the information about frequencies for SCG addition at a HO.
· If frequencies are considered by the NG-RAN node2 for SCG addition during handover, the NG-RAN node2 shall inform the NG-RAN node1 by including in the XN SETUP RESPONSE or in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE messages the information about frequencies for SCG addition at a HO.
Proposal 3-5: RAN3 shall consider if the information about frequencies to be used for a HO shall be exchanged at Xn Setup or Configuration Update procedures.
3	Conclusions
In this paper, first, we return to avoiding duplication of data forwarding in the classic CHO with SCG and we propose:
Proposal 1-1: Since avoiding of the forwarding the same data multiple times, if based on the direct path indication, works only when the T-SN allocates the same TEIDs, the existing note in stage-2 is enhanced so that the relation of the two parts of the solution is clear.
Proposal 1-2: RAN3 to review again if the existing IE can be used “as is” to let the T-MN know it should forward the allocated TEIDs to the S-MN.
Proposal 1-3: RAN3 closes any discussions on scenarios with a single T-MN.
Proposal 1-4: RAN3 shall consider adding the MN ID to the bearer setup request and the bearer context release command, so that the UP can match release to the request in case of a bearer context for the same UE. Collaterally, the UP will also be able to tell the CHO scenario from the inter-system HO case.
We address several problems related to handling CHO with single or multiple SCGs at the target node. In relation to the data forwarding, we conclude what follows:
Proposal 2-1: RAN3 shall clarify that the set of data forwarding addresses is provided from the T-MN per PCell-PSCell pair.
Proposal 2-2: RAN3 shall enable an identifier in the HO Success, for example PSCell ID (PCell ID is already present) that will enable matching the selected PCell-PSCell pair with the TEIDs.
We have also identified possible new issues, some of which have already been presented to RAN3, but not addressed yet:
Proposal 3-1: The source MN indicate to the target MN that the handover request is for the CHO with candidate SCGs procedure is initiated with. 
Proposal 3-2: The source MN indicates the maximum number of conditional configurations the target MN shall provide for the requested CHO.
Proposal 3-3: The target MN shall be enabled to provide the source MN with a list of HO Commands per each prepared PSCell, but also to provide optionally a HO Command for the PCell alone.
Proposal 3-4: The target MN shall be able to provide the identification of the prepared PSCells, as well as the condition configuration to access the PSCell.
Proposal 3-5: RAN3 shall consider if the information about frequencies to be used for a HO shall be exchanged at Xn Setup or Configuration Update procedures.
TPs implementing the above proposals are proposed in the Annexes 1 and 2 below.
Annex 1: Text proposal to TS 38.423
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This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node ® target 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 reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;
and in addition, the source side QoS flow Û DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>MBS Session Information List
	O
	
	9.2.1.36
	
	YES
	ignore

	>5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate
9.2.3.107
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	>UE Slice Maximum Bit Rate List
	O
	
	9.2.3.167
	
	YES
	ignore

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	>Maximum Number of CHO Reconfigurations To Prepare
	O
	
	INTEGER (1..8, …)
	Indicates that the target NG-RAN node may provide multiple SCG configurations and indicates the maximum number of conditional reconfigurations that the target NG-RAN node may prepare.
	YES
	ignore

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	No PDU Session Indication
	O
	
	ENUMERATED (true, ...)
	This IE applies only if the UE is an IAB-MT.
	YES
	ignore

	Time Synchronisation Assistance Information 
	O
	
	9.2.3.153
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".



	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.



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
	Ignored, if the CHO-only reconfiguration IE is included and set to "ignore-ho-command".
	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 or shall be ignored if the CHO-only reconfiguration IE is included and set to "ignore-ho-command".
	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
	
	–
	

	>CHO-only reconfiguration
	O
	
	ENUMERATED (ignore-ho-command, …)
	
	YES
	reject

	>CPAC information per CHO list
	
	0..1
	
	
	YES
	reject

	>> CPAC information per CHO item
	
	1..<maxnoofSCGs>
	
	
	
	

	>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	
	

	>>>PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	
	

	>>>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. 
	
	

	>>>Conditional Execution Configuration
	M
	
	OCTET STRING
	FFS on the format of the measurement configuration
	
	

	MBS Session Information Response List
	O
	
	9.2.1.38
	
	YES
	ignore



	Next change, ommited text not changed



[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: _Toc120033306][bookmark: _Toc113825160][bookmark: _Toc120033316]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

	Accessed PSCell ID
	O
	
	NR CGI 9.2.2.7
	
	
	



	Remaining text not changed
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This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 
Direction: gNB-CU-CP ® gNB-CU-UP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	[bookmark: _Hlk512875610]Security Information
	M
	
	9.3.1.10
	
	YES
	reject

	UE DL Aggregate Maximum Bit Rate
	M
	
	Bit Rate 9.3.1.20
	
	YES
	reject

	UE DL Maximum Integrity Protected Data Rate
	O
	
	Bit Rate 9.3.1.20
	The Bit Rate is a portion of the UE’s Maximum Integrity Protected Data Rate, and is enforced by the gNB-CU-UP node.
	YES
	reject

	Serving PLMN
	M
	
	PLMN Identity 
9.3.1.7
	
	YES
	ignore

	Activity Notification Level
	M
	
	9.3.1.67
	
	YES
	reject

	UE Inactivity Timer
	O
	
	Inactivity Timer 
9.3.1.54
	Included if the Activity Notification Level is set to UE. 
	-
	-

	Bearer Context Status Change
	O
	
	ENUMERATED (Suspend, Resume, …, ResumeforSDT)
	Indicates the status of the Bearer Context.
NOTE: This IE is not applicable to eNB-CP/eNB-UP and ng-eNB-CU-CP/ng-eNB-CU-UP
	YES
	reject

	CHOICE System
	M
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB To Setup List
	M
	
	DRB To Setup List E-UTRAN 
9.3.3.1
	
	YES
	reject

	>>Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.3.1.69
	
	YES
	ignore

	>>Additional RRM Policy Index
	O
	
	9.3.1.70
	
	YES
	Ignore

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	M
	
	9.3.3.2
	
	YES
	reject

	RAN UE ID
	O
	
	OCTET STRING (SIZE(8))
	
	YES
	ignore

	gNB-DU ID
	O
	
	9.3.1.65
	Included whenever it is known by the gNB-CU-CP or by the ng-eNB-CU-CP
	YES
	ignore

	Trace Activation
	O
	
	9.3.1.68
	
	YES
	ignore

	NPN Context Information
	O
	
	9.3.1.84
	
	YES
	reject

	Management Based MDT PLMN List
	O
	
	MDT PLMN List
9.3.1.89
	
	YES
	ignore

	CHO Initiation
	O
	
	ENUMERATED (True, …)
	
	YES
	reject

	Additional Handover Information
	O
	
	ENUMERATED(Discard PDCP SN, …)
	If set to “Discard PDCP SN”, indicates that the forwarded PDCP SNs have to be removed
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	9.3.1.98
	
	YES
	ignore

	gNB-CU-UP UE E1AP ID
	O
	
	9.3.1.5
	
	YES
	ignore

	MDT Polluted Measurement Indicator
	O
	
	ENUMERATED (IDC, no-IDC, …)
	Indication on whether MDT Measurement affect (e.g. IDC) is undertake or not.
	YES
	ignore

	UE Slice Maximum Bit Rate List
	O
	
	9.3.1.102
	
	YES
	ignore

	SCG Activation Status
	O
	
	9.3.1.105
	
	YES
	ignore

	Target M-NG-RAN node ID
	O
	
	9.3.1.X
	Included in case the preparation concerns a CHO with S-NG-RAN node preparation.
	YES
	reject



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.
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This message is sent by the gNB-CU-CP to command the gNB-CU-UP to release an UE-associated logical E1 connection.
Direction: gNB-CU-CP ® gNB-CU-UP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Target M-NG-RAN node ID
	O
	
	9.3.1.X
	Included in case the preparation concerns a CHO with S-NG-RAN node preparation.
	YES
	reject
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This IE is used to globally identify a gNB (see TS 38.300 [9]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.2.4
	

	CHOICE gNB ID
	M
	
	
	

	>gNB ID
	
	
	
	

	>>gNB ID
	M
	
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.
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10.19.2	MR-DC with 5GC
The Conditional Handover with Secondary Node procedure is used for configuration and execution of CHO with SN. This procedure includes the cases where the SN is kept, changed or added. If the SN is kept, the UE context at the SN is kept. If the SN is changed, the UE context at the source SN is moved to the target SN.


Figure 10.19.2-1: Conditional Handover with Secondary Node procedure
Figure 10.19.2-1 shows an example signaling flow for Conditional Handover with Secondary Node.
NOTE 1:	For a CHO without SN change, the source SN and the target SN shown in Figure 10.19.2-1 are the same node.
NOTE 2:	For a CHO with SN addition, the source SN and steps involving the source SN in Figure 10.19.2-1 are ignored.
1.	The source MN starts the conditional handover procedure by initiating the Xn Handover Preparation procedure including MCG configuration and, if the UE is configured with an SCG, SCG configuration. The source MN includes the (source) SN UE XnAP ID, SN ID, the UE context in the (source) SN and the Conditional Handover Information Request IE in the Handover Request message.
NOTE 3:	In case of the CHO with/without SN change, the source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration, if configured, before step 1.
2.	If the candidate MN decides to keep the UE context in the SN, the candidate MN sends the SN Addition Request message to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the candidate MN decides to change the SN allowing delta configuration, the candidate MN sends the SN Addition Request message to the candidate SN including the UE context in the source SN that was established by the source MN. Otherwise, the candidate MN may send the SN Addition Request message to the candidate SN including neither the SN UE XnAP ID nor the UE context in the source SN that was established by the source MN. Within the SN Addition Request message, the candidate MN also includes the CHO related information, i.e., the source MN ID and the MN UE XnAP ID in the source MN, in order to indicate that the SN Addition Preparation procedure is triggered in relation to a CHO and to enable the SN to identify requests related to the same UE.
NOTE 3a:	The target MN and other potential target MNs may trigger the SN Addition Preparation procedure to the same (target) SN.
NOTE 3b:	The source MN may initiate additional Xn Handover Preparation procedures towards the same or other target MNs. Based on each Xn Handover Preparation procedure, each target MN may decide to trigger SN Addition Preparation procedure.
3.	The (candidate) SN replies with the SN Addition Request Acknowledge message. The (candidate) SN may include the indication of the full or delta RRC configuration.
NOTE 4:	In CHO with SCG configuration, it is up to the candidate MN implementation to make sure that the CG-Config provided from the (candidate) SN can be used in all CHO preparations.
NOTE 4a0:	In CHO with (multiple) SN configurations, the (candidate) SN assigns the same data forwarding addresses for multiple data forwarding requests from different target MNs. If available, the (candidate) SN indicates to the target MN direct data forwarding path availability with the source node(s).

3a.	For the SN terminated bearers using MCG resources, the candidate MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
4.	The candidate MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the conditional handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target side during handover procedure, more than one data forwarding addresses corresponding to each node are included in the Handover Request Acknowledge message. The candidate MN indicates to the source MN that the UE context in the SN is kept if the candidate MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
4a.	The source MN sends the Xn-U Address Indication message to the (source) SN. This Xn-U Address Indication message notifies conditional handover to the (source) SN, which may decide to perform, if applicable, early data forwarding for SN-terminated bearers, together with the sending of an Early Status Transfer message to the source MN.
NOTE 4a:	Separate Xn-U Address Indication procedures may be initiated to provide different forwarding addresses of the prepared conditional handovers. In this case, it is up to the source MN and SN implementations to make sure that the Early Status Transfer message(s) from the source SN, if any, is forwarded to the right target MN. The Xn-U Address Indication procedure may further be initiated to indicate to the (source) SN to stop already initiated early data forwarding for some SN-terminated bearers, if they are no longer subject to data forwarding due to the modification or cancellation of the prepared conditional handovers.
5.	The source MN sends an RRC reconfiguration message to the UE, including the CHO configuration, i.e. a list of RRC reconfiguration* messages and associated execution conditions, in which each RRC reconfiguration* message contains an MCG configuration and possibly an SCG configuration in the RRC reconfiguration** message received from the candidate SN in step 3.
6.	The UE applies the RRC reconfiguration message received in step 5, stores the CHO configuration and replies to the MN with an RRC reconfiguration complete message.
7/8. The UE maintains connection with the source MN and, if the UE is configured with a PSCell, with the source PSCell, after receiving CHO configuration, and starts evaluating the CHO execution condition for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source MN, applies the stored corresponding configuration for that selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRC reconfiguration complete* message to the target MN. If the stored configuration for the selected candidate cell includes an SCG configuration, the UE includes an embedded SN RRCReconfigurationComplete** message for the target SN. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
NOTE 5:	In case the target SN includes the indication of the full RRC configuration, the MN performs release of the SN terminated radio bearer configuration and release and add of the NR SCG configuration part towards the UE.
9.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.
NOTE 6:	The order the UE performs Random Access towards the MN (step 7) and performs the Random Access procedure towards the (target) SN (step 9) is not defined.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.
11.	The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell.
12a/b.	The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. The (source) SN acknowledges the release request.
12c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target side.
12d. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE.
12e/f. If the target MN is configured with other candidate PCell(s) associated with other candidate SN(s) than the target SN, the target MN sends the SN Release Request message(s) to the corresponding candidate SN(s). Other candidate MN(s) send(s) the SN Release Request message(s) to other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
13a. The (source) SN sends the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE over the NR/E-UTRA radio as described in clause 10.11.2.
NOTE 7:	The order the source 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 is stopped.
13b. The source MN sends the Secondary RAT Data Usage Report message to AMF to provide information on the used NR/E-UTRA resource.
14.	For bearers using RLC AM, the source MN sends the SN Status Transfer message to the target MN, including, if needed, SN Status received from the source SN. The target MN forwards the SN Status to the target SN, if needed.
15.	If applicable, data forwarding takes place from the source side (i.e. source MN or source SN). If the SN is kept, data forwarding may be omitted for the SN terminated bearers or QoS flows kept in the SN.
16-19.	The target MN initiates the Path Switch procedure. If the target MN includes multiple DL TEIDs for one PDU session in the Path Switch Request message, multiple UL TEID of the UPF for the PDU session should be included in the Path Switch Ack message in case there is TEID update in UPF.
NOTE 8:	If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.
20.	The target MN initiates the UE Context Release procedure towards the source MN.
21.	Upon reception of the UE Context Release message from source MN, the (source) SN releases C-plane related resources associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the UE contest kept indication was included in the SN Release Request message in step 12a.
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