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Introduction
For CHO related objectives, the following agreements/WA/Open Issues were made during last RAN3#118 meeting:
1. Direct data forwarding is supported by current specification, FFS on further signalling enhancement.
2. Optimization on indirect data forwarding is by network implementation.
3. RAN3 acknowledges unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC, the solution is FFS.
4. The issue on new problem of CHO with multiple SCGs at the target side is FFS.
5. [bookmark: _Hlk126595170]WA: In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN. If existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation.
In this contribution, we give our further considerations on the duplication issue of direct early data forwarding in CHO with DC (e.g., CHO with target SCG, CHO with multiple target SCGs) kept at the target. Besides, we also prefer to address whether it requires a solution to avoid unnecessary re-initializing of CHO including CHO cancellation and/or replacement each time source MGG/SCG config update occurs.
We also accordingly provide the TPs to the BL CRs of TS 38.423 and TS 37.340.
Discussion
 Duplication issue of direct early data forwarding
For duplication issue of direct early data forwarding, a WA was achieved during last RAN3 meeting:
WA: In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN. If existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation.
From our view, this WA is a simple and straightforward solution to solve the duplication issue, it is proposed to turn it into agreement.
Proposal 1: Turn the previous WA into an agreement:
In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN. If existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation.
In our understanding, currently, the direct data forwarding has already been well supported in the following two cases:
· 5GC handover from SA (single node) to MR-DC
· SN change under the same MN. 
But in case of NR-DC to NR-DC (Conditional) handover, further discussion is needed.
According to TS 38.423, Direct Forwarding Path Availability IE indicates direct forwarding path is available between the target S-NG-RAN node and Source NG-RAN Node, which is indicated to target SN by MN via Source NG-RAN Node ID IE to specify the source NG-RAN node or the source SN. Based on Source NG-RAN Node ID IE the target SN determine whether direct forwarding path is available or not.
	TS 38.423

	8.3.1	S-NG-RAN node Addition Preparation
If the Source NG-RAN Node ID IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, use it to decide the direct data path availability with the indicated source NG-RAN node, and if the direct data forwarding path is available, include the Direct Forwarding Path Availability IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.

	8.3.3	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
If the Target Node ID IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, include the Direct Forwarding Path Availability IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message if the direct forwarding path is available between the S-NG-RAN node and the indicated target node.



In case of NR-DC to NR-DC (Conditional) Handover, from the target SN point of view, there could be forwarding data from the source SN for the SN terminated bearers, and forwarding data from source MN for the SN terminated bearers which were MN terminated bearers before HO. From our view, in order to determine whether direct forwarding paths are available or not between the target SN and the source SN, and between the target SN and the source MN, the target SN needs to know the node ID hosting the PDCP entity at the source side. Therefore, the target MN needs to inform the target SN about the source MN ID, and the source SN ID. Note that in the SN Addition Request message, the existing Source M-NG-RAN node ID IE within CHO Information SN Addition IE indicates source MN ID and Source NG-RAN Node ID IE indicates source SN ID. 
[bookmark: _GoBack]Therefore, the target SN need to indicate to the source MN about whether there are direct data forwarding paths between target SN and source SN, and between target SN and source MN. Based on current specification, the existing Direct Forwarding Path Availability IE could be used to indicate the direct path between target SN and source SN. A new indicator should be introduced to indicate the direct path availability between the target SN and the source MN. That means, a new IEs should be provided from the target SN to the target MN, and from the target MN to the source MN.
Proposal 1: Introduce a new IE in XnAP: SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.
Proposal 2: introduce a new IE in XnAP: HO Request ACK to indicate to the source MN about the direct path availability between target SN and source SN.
Unnecessary CHO signalling exchange between MN and the target SN
Based on the previous online and offline discussions and progresses, the unnecessary CHO signalling exchange between MN and the target SN has been confirmed by RAN3. There is some concern about whether this issue requires a solution. It is noticed that many solutions summarized in [1] has either its restrictions or massive workload for realization. 
Solution 1: 
In [R3-226231], it observes that unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC, then it proposes that the source SN informs the MN whether the target CHO + MR-DC or CHO+CPC configuration needs to be updated, if there is a reconfiguration.
Solution 2:
In [R3-226192], it also agree with this issue, and provides the following proposals.
Proposal 2-1: RAN3 acknowledges the issue and works to enable a solution helping the source side to know when a MCG/SCG config update requires re-initialising the CHO.
Proposal 2-2: RAN3 to consider a solution where a bitmap (e.g. 16 bits) is added to the CHO Request Acknowledge, where each bit corresponds to a configurable option that may or may not be kept at the target for the UE. Details of the usage of the bitmap must be consulted with RAN2.
Proposal 2-3: If a complete bitmap solution with RAN2 consultation is too “heavy”, RAN3 shall consider a lighter solution, where the target MN informs the source side whether the HO command must be re-sent to the UE. The HO command may be skipped in this case altogether.
Solution 3:
In [R3-226526], it provides another solution, i.e., in Handover Request Acknowledge, a target MN includes an indication whether the source MN should initiate a procedure with the target MN to update a target SN configuration when the source SN configuration changes.
Solution 4:
In the last meeting’s [R3-225958] (Summary of Offline Discussion on CHO with NR-DC), one company provides another way, i.e., if source SN decides to not involve source MN, it can use SRB3 other SRB1 to transfer RRCreconfiguration message. 
In detail, if receiving above notification, the source SN can decide to initiate MN involved intra-SN modification procedure by SN modification required message, if its modification impacts on the conditional reconfiguration. Or, the source SN can decide to initiate non-MN involved procedure by SIB3, if its modification is e.g., measurement report.
No need: (Solution 5)
In [R3-226323], it thinks there is no need to do the optimization to avoid unnecessary signalling coordination, as the source side is not able to determine if the signalling coordination is unnecessary.
From our view, for the case only CHO is configured, or CHO with CPC, CHO with MR-DC, it is hard for the source side to determine if the target node needs to be contacted in case the configuration at source side is updated. For better understanding, let’s classify the RRC fields/IEs into two parts:
· Part 1: the fields/IEs which are absent in the target configuration for which the UE will use the stored source configuration, i.e. absent fields with Need M.
· Part 2: the fields/IEs which are explicitly configured by the target, in this case, the target side may or may not consider the source configuration of the same fields/IEs and the other fields/IEs (related features)
For Part 1, so far there is no requirement for the source node to interpret the target configuration, the source is not able to know whether some fields are absent or not from the target configuration. For Part 2, the source is also not able to determine whether the source configuration will impact the target configuration or not, as it does not know the implantation of the target side when determining the configured parameters by the target node.
With these considerations, in case the source SN updates some parameters (even if only the measurement configuration), we do not think the source SN is able to determine whether its own configuration updates impact the target configuration or not. Therefore, we prefer to keep the current status/signalling design, and do not see the need to do the optimization as it may lead to more problems.
Further, about the listed first 4 solutions:
· For Solution 1, it is clarified to be used in very limited scenario, e.g., measconfig update. We think that the pure meaconfig update should be a corner case to happen, and even under this circumstance, the S-SN has no clue whether the target would like to get the latest configuration for its own configuration.
For Solution 2, it is a too heavy solution, in such solution, the MN could look into the bitmap provided by each T-SN to decide whether or not to trigger an update of that T-SN config accordingly. However, the generation and interpretation of the bitmap which involves massive number of RRC parameters cannot be decided by RAN3, RAN2 has to be consulted. From our view, it is highly unlikely for RAN2 to give a concrete design solution of such bitmap. 
· For Solution 3, it is clarified to be used in the scenarios in which all the T-SNs provide full configuration to the UE, we think this is also a corner case as well, and even under this circumstance, the full configuration of T-SN may still be dependent on the source SCG config, e.g., the target SN can take source SN information info to decide its owns configuration, it is also very hard for C-MN to determine whether it should provide such indication to S-MN.
· For Solution 4, it works without specification change, but still, the the S-SN has no clue whether the target would like to get the latest configuration for its own configuration.
In a conclusion, it is hard for the source side to decide which RRC IE at the target side would be impacted or not, and it is hard for the target side to provide a bitmap to show whether any source configuration update would impact target configuration, and it is not common case that all the T-SNs choose to use full configuration.
Proposal 3: There is no need to do the optimization to avoid unnecessary CHO signalling coordination.
2.3 Early data forwarding optimization for CHO with multiple candidate SCGs
In the CHO with multiple candidate SNs preparation procedure, even though one C-MN request the same certain PDU sessions to be setup in multiple C-SNs, different C-SNs might admit different set of PDU sessions. In the end, the C-MN is not able to provide to the S-MN about the same PDU admitted and not admitted list for all C-SNs in the CHO request acknowledge. 
Proposal 4: RAN3 acknowledge the issue of different PDU admitted and not admitted list for all C-SNs.
In the preparation of CHO with multiple target SCGs, considering that it is the candidate MN who triggers the CPA/CPC preparation, the candidate MN may be suitable to determine the candidate PSCells and the relevant execution conditions. To ensure these execution condition(s) are valid in the measurement configuration of the source MCG, the candidate MN should provide these trigger event parameters to the source MN, to ask the source MN to generate the MeasConfig by using these trigger event parameters for CPA/CPC, details are pending to RAN2 further progress.
Proposal 5: RAN3 consider to include a set of trigger event configurations associated to candidate PSCells in Handover Request Acknowledge message once RAN2 confirms that C-MN decides the trigger events of CPAC. 
Proposals
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous enhancements for CHO related aspects, and we have the following proposals:
Proposal 1: Introduce a new IE in XnAP: SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.
Proposal 2: introduce a new IE in XnAP: HO Request ACK to indicate to the source MN about the direct path availability between target SN and source SN.
Proposal 3: There is no need to do the optimization to avoid unnecessary CHO signalling coordination.
Proposal 4: RAN3 acknowledge the issue of different PDU admitted and not admitted list for all C-SNs.
Proposal 5: RAN3 consider to include a set of trigger event configurations associated to candidate PSCells in Handover Request Acknowledge message once RAN2 confirms that C-MN decides the trigger events of CPAC. 
The corresponding TPs to the BL CRs of TS 37.340 and TS 38.423 are provided in section 5 and 6.
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User data forwarding
Upon EN-DC specific activities, user data forwarding may be performed for E-RABs for which the bearer type change from/to MN terminated bearer to/from SN terminated bearer is performed. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover.
For MR-DC with 5GC, user data forwarding may be performed between NG-RAN nodes whenever the logical node hosting the PDCP entity changes. The behaviour of the node from which data is forwarded is the same as specified for the "source NG-RAN node" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target NG-RAN node" for handover.
For SN change involving full configuration, the source SN behaviour is the same as the description as specified in intra-system data forwarding in TS 36.300 [2] for the source eNB or TS 38.300 [3] for the source NG-RAN node, respectively. In case that a DRB DL forwarding tunnel was established, the target SN may identify the PDCP SDUs for which delivery was attempted by the source SN, by the presence of the PDCP SN in the forwarded GTP-U packet and may discard them.
For mobility scenarios which involve more than two RAN nodes, either direct or indirect data forwarding may be applied. Two transport layer addresses of different versions may be provided to enable that the source RAN node can select either IPv4 or IPv6.
Direct data forwarding from source SN to target NG-RAN node and from source NG-RAN node to target SN for mobility scenario is supported. Direct data forwarding from source SN to target SN for SN change scenario is also supported.
Direct data forwarding for inter-system handover is specified in TS 38.300 [3]. If a gNB and an en-gNB are involved in direct data forwarding and realised within the same network entity, inter-system handover to and from EN-DC allows direct data forwarding being performed in a node-internal way, in which case the source RAN node provides a UE context reference to the target side as described in clause 10.16. If the gNB and en-gNB are not realised within the same network entity, direct data forwarding for inter-system handover to and from en-gNB/gNB could be supported if there is direct connectivity between the two nodes.
For MR-DC with 5GC, offloading of QoS flows within one PDU session may be performed between NG-RAN nodes. The handling of End Marker packets in case of NG-RAN initiated PDU session split is described in clause 10.14.3 and 10.14.4.
For CHO with target SCG, or CHO with multiple candidate SCGs, in case the same C-SN is prepared for the same UE by multiple C-MNs, for SN terminated bearers at the C-SN, direct early forwarding from source to the C-SN may be only be performed once to avoid duplicated early data forwarding.
End of change
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This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
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Figure 8.2.1.2-1: Handover Preparation, successful operation
Unchanged part omitted
If the Time Synchronisation Assistance Information IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7].
If the QMC Configuration Information IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, take it into account for QoE measurements handling, as described in TS 38.300 [9].
If the UE Slice-Maximum Bit Rate List IE is contained in HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the received UE Slice Maximum Bit Rate List in the UE context, and use the received UE Slice Maximum Bit Rate value for each S-NSSAI for the concerned UE as specified in TS 23.501 [7].
If the CHO CPAC Information IE is included in the Conditional Handover Information Acknowledge IE within the HANDOVER REQUEST ACKNOWLEDGE message, the source NG-RAN node shall, if supported, consider a CHO with multiple target SCGs is prepared for the UE. If the Direct Forwarding Path Availability with the source S-NG-RAN node IE is included in the CHO CPAC Information IE for a target S-NG-RAN node, the source NG-RAN node shall, if supported, consider the direct path between the target S-NG-RAN node and the source S-NT-RAN node is available.
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].
Start of the next change
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The purpose of the S-NG-RAN node Addition Preparation procedure is to request the S-NG-RAN node to allocate resources for dual connectivity operation for a specific UE.
The procedure uses UE-associated signalling.
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Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation
Unchanged part omitted
If the IAB Node Indication IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, consider that dual connectivity operation is requested for an IAB-node. In addition:
-	If the No PDU Session Indication IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, consider the UE as an IAB-node which does not have any PDU sessions activated, and ignore the PDU Session Resources To Be Added List IE, and shall not take any action with respect to PDU session setup. Subsequently, the M-NG-RAN node shall, if supported, ignore the PDU Session Resources Admitted To Be Added List IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.
[bookmark: _Hlk94696169]-	If the F1-terminating IAB-donor Indicator IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, assume that it will become the F1-terminating IAB-donor of the IAB-node, and act as described in TS 38.401 [2].
If the CHO Information SN Addition IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall consider that the S-NG-RAN node Addition Preparation procedure has been triggered as part of a conditional handover. It may use the Source M-NG-RAN node ID IE and the Source M-NG-RAN node UE XnAP ID IE to identify other active S-NG-RAN node Addition Preparations related to this UE. If the Estimated Arrival Probability IE is contained in the CHO Information SN Addition IE included in the S-NODE ADDITION REQUEST message, then the S-NG-RAN node may use the information to allocate necessary resources for the UE. If the Direct Forwarding Path Availability with source M-NG-RAN node IE is included in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, consider that the direct forwarding path is available between the S-NG-RAN node and the source M-NG-RAN node.
If the SCG Activation Request IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node may use it to configure SCG resources as specified in TS 37.340 [8], and shall, if supported, include the SCG Activation Status IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message. If the SCG Activation Request IE in the S-NODE ADDITION REQUEST message is set to "Activate SCG", the S-NG-RAN node shall, if supported, activate the SCG resources and set the SCG Activation Status IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message to "SCG activated".
If the Conditional PSCell Addition Information Request IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, consider that the request concerns CPAC, as described in TS 37.340 [8]. Accordingly, the S-NG-RAN node shall, if supported, include the Conditional PSCell Addition Acknowledge IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message. 
Start of the next change

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
	
	–
	

	>CHO CPAC Information
	O
	
	
	
	YES
	ignore

	>>Multiple Target S-NG-RAN Node List
	
	1
	
	
	–
	

	>>>Multiple Target S-NG-RAN Node Item
	
	1 .. <maxnoofTargetSNs>
	
	
	–
	

	>>>>Target S-NG-RAN node ID
	M
	
	Global NG-RAN Node ID
9.2.2.3
	
	–
	

	>>>>Candidate PSCell List
	
	1
	
	
	–
	

	>>>>>Candidate PSCell Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	–
	

	>>>>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
	

	>>>>>>CondTriggerConfig
	M
	
	OCTET STRING
	Includes CondTriggerConfig as defined in as defined in subclause 6.3.2 of TS 38.331 [10].
	–
	

	>>>>Direct Forwarding Path Availability with the source S-NG-RAN node
	O
	
	ENUMERATED (direct path available, …)
	Indicates direct forwarding path is available between the target S-NG-RAN node and source S-NG-RAN node.
	–
	

	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

	maxnoofPSCellCandidate
	Maximum no, of PSCell candidate. Value is 8
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This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node about the S-NG-RAN node addition preparation.
Direction: S-NG-RAN node  M-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

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

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU Session Resources Admitted To Be Added List
	
	1
	
	
	YES
	ignore

	>PDU Session Resources Admitted To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Response Info – SN terminated IE 
nor the
PDU Session Resource Setup Response Info – MN terminated IE
is present in a PDU Session Resources Admitted to be Added Item IE, abnormal conditions as specified in clause 8.3.1.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Setup Response Info – SN terminated
	O
	
	9.2.1.6
	
	–
	

	>>PDU Session Resource Setup Response Info – MN terminated
	O
	
	9.2.1.8
	
	–
	

	PDU Session Resources Not Admitted List
	O
	
	
	
	YES
	ignore

	>PDU Session Resources Not Admitted List – SN terminated
	O
	
	PDU Session Resources Not Admitted List
9.2.1.3
	
	–
	

	>PDU Session Resources Not Admitted List – MN terminated
	O
	
	PDU Session Resources Not Admitted List
9.2.1.3
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-Config message or the CG-CandidateList message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	reject

	Admitted Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs
	YES
	reject

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Location Information at S-NODE
	O
	
	Target Cell Global ID
9.2.3.25
	Contains information to support localisation of the UE
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	ignore

	Available fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates the fast MCG recovery via SRB3 is enabled.
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	ENUMERATED (direct path available, …)
	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. 
	YES
	ignore

	SCG Activation Status
	O
	
	9.2.3.155
	
	YES
	ignore

	Conditional PSCell Addition Information Acknowledge
	O
	
	
	
	YES
	ignore

	>Candidate PSCell List
	
	1
	
	
	–
	

	>>Candidate PSCell Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	–
	

	>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
	

	Direct Forwarding Path Availability with source M-NG-RAN node
	O
	
	ENUMERATED (direct path available, …)
	Indicates direct forwarding path is available between the target S-NG-RAN node and source M-NG-RAN node.
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofPSCellCandidate
	Maximum no, of PSCell candidate. Value is 8
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-- ASN1START
-- **************************************************************
--
-- PDU definitions for XnAP.
--
-- **************************************************************

XnAP-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS

	ActivationIDforCellActivation,
	AMF-Region-Information,
	AMF-UE-NGAP-ID,
	AS-SecurityInformation,
	AssistanceDataForRANPaging,
//skip unchanged part
	SDTPartialUEContextInfo,
	SDTDataForwardingDRBList,
	PEIPSassistanceInformation,
	UESliceMaximumBitRateList,
	PagingCause,
	MDTPLMNModificationList,
	F1-terminatingIAB-donorIndicator,
	SRB-ID,
	AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated,
	DirectForwardingPathAvailabilityWithSourceMN


FROM XnAP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-ContainerPair{},
	ProtocolIE-ContainerPairList{},
	ProtocolIE-Single-Container{},
//skip unchanged part
	id-PEIPSassistanceInformation,
	id-UESliceMaximumBitRateList,
	id-S-NG-RANnodeUE-Slice-MBR,
	id-ManagementBasedMDTPLMNModificationList,
	id-F1-terminatingIAB-donorIndicator,
	id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated,
	id-DirectForwardingPathAvailabilityWithSourceMN,



	maxnoofCellsinNG-RANnode,
	maxnoofDRBs,
	maxnoofPDUSessions,
	maxnoofQoSFlows,
	maxnoofServedCellsIAB,
//skip unchanged part
-- **************************************************************
--
-- S-NODE ADDITION REQUEST ACKNOWLEDGE
--
-- **************************************************************

SNodeAdditionRequestAcknowledge ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ SNodeAdditionRequestAcknowledge-IEs}},
	...
}

SNodeAdditionRequestAcknowledge-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-M-NG-RANnodeUEXnAPID				CRITICALITY reject		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-S-NG-RANnodeUEXnAPID				CRITICALITY reject		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-PDUSessionAdmittedAddedAddReqAck	CRITICALITY ignore		TYPE PDUSessionAdmittedAddedAddReqAck		PRESENCE mandatory}|
	{ ID id-PDUSessionNotAdmittedAddReqAck		CRITICALITY ignore		TYPE PDUSessionNotAdmittedAddReqAck		PRESENCE optional }|
	{ ID id-SN-to-MN-Container					CRITICALITY reject		TYPE OCTET STRING								PRESENCE mandatory}|
	{ ID id-admittedSplitSRB					CRITICALITY reject		TYPE SplitSRBsTypes								PRESENCE optional }|
	{ ID id-RRCConfigIndication					CRITICALITY reject		TYPE RRCConfigIndication						PRESENCE optional }|
	{ ID id-CriticalityDiagnostics				CRITICALITY ignore		TYPE CriticalityDiagnostics					PRESENCE optional }|
	{ ID id-LocationInformationSN				CRITICALITY ignore		TYPE Target-CGI									PRESENCE optional }|
	{ ID id-MR-DC-ResourceCoordinationInfo		CRITICALITY ignore		TYPE MR-DC-ResourceCoordinationInfo		PRESENCE optional }|
	{ ID id-AvailableFastMCGRecoveryViaSRB3		CRITICALITY ignore		TYPE AvailableFastMCGRecoveryViaSRB3		PRESENCE optional }|
	{ ID id-DirectForwardingPathAvailability	CRITICALITY ignore		TYPE DirectForwardingPathAvailability		PRESENCE optional }|
	{ ID id-SCGActivationStatus					CRITICALITY ignore		TYPE SCGActivationStatus						PRESENCE optional	}|
	{ ID id-CPAInformationAck					CRITICALITY ignore		TYPE CPAInformationAck							PRESENCE optional }|
	{ ID id-DirectForwardingPathAvailabilityWithSourceMN		CRITICALITY	ignore	TYPE	DirectForwardingPathAvailabilityWithSourceMN			PRESENCE	optional },
	...
}

PDUSessionAdmittedAddedAddReqAck ::= SEQUENCE (SIZE(1..maxnoofPDUSessions)) OF PDUSessionAdmittedAddedAddReqAck-Item
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-Additional-UL-NG-U-TNLatUPF-List,
[bookmark: _Hlk36619637]	id-ConfiguredTACIndication,
	id-AlternativeQoSParaSetList,
	id-CurrentQoSParaSetIndex,
//skip unchanged part
	id-Neighbour-NG-RAN-Node-List,
	id-FiveGProSeUEPC5AggregateMaximumBitRate,
	id-Redcap-Bcast-Information,
	id-UESliceMaximumBitRateList,
	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-TAINSAGSupportList,
	id-earlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-CoverageModificationCause,
	id-UERLFReportContainerLTEExtension,
	id-ExcessPacketDelayThresholdConfiguration,
	id-CHO-CPAC-Information,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
	maxnoofBPLMNs,
	maxnoofCAGs,
	maxnoofCAGsperPLMN,
	maxnoofCellsinAoI,
//skip unchanged part
CompositeAvailableCapacity ::= SEQUENCE {
	cellCapacityClassValue		CellCapacityClassValue				OPTIONAL,
	capacityValueInfo			CapacityValueInfo, -- this IE represents the IE "CapacityValue" in 9.2.2.a, it’s used to distinguish the "CapacityValue"  in 9.2.2.c
	iE-Extensions				ProtocolExtensionContainer { { CompositeAvailableCapacity-ExtIEs} }OPTIONAL,
	...
}

CompositeAvailableCapacity-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

ControlPlaneTrafficType ::= INTEGER (1..3, ...)

CHO-CPAC-CandidatePSCells-list ::= SEQUENCE (SIZE(1..maxnoofPSCellCandidates)) OF CHO-CPAC-CandidatePSCells-item

CHO-CPAC-CandidatePSCells-item ::= SEQUENCE {
	pscell-id						NR-CGI,
	condTriggerConfig				OCTET STRING,
	iE-Extensions					ProtocolExtensionContainer { { CHO-CPAC-CandidatePSCells-item-ExtIEs}}	OPTIONAL,
	...
}

CHO-CPAC-CandidatePSCells-item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CHO-CPAC-Information ::= SEQUENCE {
	cho-cpac-target-sn-list				CHO-CPAC-target-SN-list,
	iE-Extensions						ProtocolExtensionContainer { { CHO-CPAC-Information-ExtIEs} } OPTIONAL,
	...
}

CHO-CPAC-Information-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CHO-CPAC-target-SN-list ::= SEQUENCE (SIZE(1..maxnoofTargetSNs)) OF CHO-CPAC-target-SN-Item

CHO-CPAC-target-SN-Item ::= SEQUENCE {
	target-S-NG-RANnodeID							GlobalNG-RANNode-ID,
	candidate-pscells								CHO-CPAC-CandidatePSCells-list,
	directForwardingPathAvailabilityWithSourceSN	DirectForwardingPathAvailabilityWithSourceSN								OPTIONAL,
	iE-Extensions									ProtocolExtensionContainer { { CHO-CPAC-target-SN-Item-ExtIEs} }	OPTIONAL,
	...
}

CHO-CPAC-target-SN-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


CHO-MRDC-EarlyDataForwarding ::= ENUMERATED {stop, ...}

CHO-MRDC-Indicator ::= ENUMERATED {true, ..., coordination-only }



CHOtrigger ::= ENUMERATED {
	cho-initiation,
	cho-replace,
	...
}

CHOinformation-Req ::= SEQUENCE {
	cho-trigger						CHOtrigger,
	targetNG-RANnodeUEXnAPID		NG-RANnodeUEXnAPID										OPTIONAL
		-- This IE shall be present if the cho-trigger IE is present and set to "CHO-replace" --,
[bookmark: _Hlk36823793]	cHO-EstimatedArrivalProbability	CHO-Probability											OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { CHOinformation-Req-ExtIEs} }	OPTIONAL,
	...
}

CHOinformation-Req-ExtIEs XNAP-PROTOCOL-EXTENSION ::={
	...
}


CHOinformation-Ack ::= SEQUENCE {
	requestedTargetCellGlobalID		Target-CGI,
	maxCHOoperations				MaxCHOpreparations											OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { CHOinformation-Ack-ExtIEs} }	OPTIONAL,
	...
}

CHOinformation-Ack-ExtIEs XNAP-PROTOCOL-EXTENSION ::={
{ ID id-CHO-CPAC-Information	CRITICALITY ignore	EXTENSION CHO-CPAC-Information	PRESENCE optional },
	...
}


[bookmark: _Hlk94696703][bookmark: _Hlk20825504]CHOinformation-AddReq ::= SEQUENCE {
	source-M-NGRAN-node-ID				GlobalNG-RANNode-ID,
	source-M-NGRAN-node-UE-XnAP-ID		NG-RANnodeUEXnAPID,
	cHO-EstimatedArrivalProbability		CHO-Probability													OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { CHOinformation-AddReq-ExtIEs} }	OPTIONAL,
	...
}

CHOinformation-AddReq-ExtIEs XNAP-PROTOCOL-EXTENSION ::={
	...
}


[bookmark: _Hlk94694232]CHOinformation-ModReq ::= SEQUENCE {
	conditionalReconfig					ENUMERATED {intra-mn-cho, ...},
	cHO-EstimatedArrivalProbability		CHO-Probability													OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { CHOinformation-ModReq-ExtIEs} }	OPTIONAL,
	...
}

CHOinformation-ModReq-ExtIEs XNAP-PROTOCOL-EXTENSION ::={
	...
}


CHO-Probability ::= INTEGER (1..100)

CNsubgroupID ::= INTEGER (0..7, ...)


ConfiguredTACIndication ::= ENUMERATED {
	true,
	...
}

//skip unchanged part
DeliveryStatus	::= INTEGER (0..4095, ...)


DesiredActNotificationLevel	::= ENUMERATED {none, qos-flow, pdu-session, ue-level, ...}

DefaultDRB-Allowed ::= ENUMERATED {true, false, ...}

DirectForwardingPathAvailability ::= ENUMERATED {direct-path-available, ...}

DirectForwardingPathAvailabilityWithSourceMN ::= ENUMERATED {direct-path-available, ...}

DirectForwardingPathAvailabilityWithSourceSN ::= ENUMERATED {direct-path-available, ...}

DLCountChoice ::= CHOICE {
	count12bits				COUNT-PDCP-SN12,
	count18bits				COUNT-PDCP-SN18,
	choice-extension		ProtocolIE-Single-Container { {DLCountChoice-ExtIEs} }
}

DLCountChoice-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}


DLForwarding	::= ENUMERATED {dl-forwarding-proposed, ...}
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

XnAP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
	ProcedureCode,
	ProtocolIE-ID
FROM XnAP-CommonDataTypes;

-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

id-handoverPreparation											ProcedureCode ::= 0
id-sNStatusTransfer												ProcedureCode ::= 1
id-handoverCancel												ProcedureCode ::= 2
id-retrieveUEContext											ProcedureCode ::= 3
id-rANPaging													ProcedureCode ::= 4
id-xnUAddressIndication											ProcedureCode ::= 5
id-uEContextRelease												ProcedureCode ::= 6
//skip unchanged part
id-PositioningInformation																			ProtocolIE-ID ::= 360
id-UEAssistantIdentifier																			ProtocolIE-ID ::= 361
id-ManagementBasedMDTPLMNModificationList															ProtocolIE-ID ::= 362
id-F1-terminatingIAB-donorIndicator																	ProtocolIE-ID ::= 363
id-TAINSAGSupportList																				ProtocolIE-ID ::= 364
id-SCGreconfigNotification																			ProtocolIE-ID ::= 365
id-earlyMeasurement																					ProtocolIE-ID ::= 366
id-BeamMeasurementsReportConfiguration																ProtocolIE-ID ::= 367
id-CoverageModificationCause																			ProtocolIE-ID ::= 368
id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated									ProtocolIE-ID ::= 369
id-UERLFReportContainerLTEExtension																ProtocolIE-ID ::= 370
id-ExcessPacketDelayThresholdConfiguration															ProtocolIE-ID ::= 371
id-DirectForwardingPathAvailabilityWithSourceMN														ProtocolIE-ID ::= xxx
id-CHO-CPAC-Information																				ProtocolIE-ID ::= yyy


END
-- ASN1STOP
End of change
image1.emf
source 

NG-RAN node

target 

NG-RAN node

HANDOVER REQUEST

HANDOVER REQUEST ACKNOWLEDGE


source  NG-RAN node
target  NG-RAN node
HANDOVER REQUEST
HANDOVER REQUEST ACKNOWLEDGE



image2.emf
M-NG-RAN node S-NG-RAN node

S-NODE ADDITION REQUEST

S-NODE ADDITION REQUEST ACKNOWLEDGE


M-NG-RAN node
S-NG-RAN node
S-NODE ADDITION REQUEST
S-NODE ADDITION REQUEST ACKNOWLEDGE



