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1. Introduction
During the last RAN3 meeting, some agreements were achieved on avoiding multiple data forwarding path, but the information the source MN needed is still left for further discussion. And the enhancement on Xn between S-MN and the candidate MN during the preparation of CHO with candidate SCGs was agreed, however, the enhancement on Xn between the candidate MN and the candidate SN is also needed. In this contribution, our consideration on these issues and the corresponding TP to BLCR TS38.423 are given.
2. Discussion
2.1 Avoid Multiple Data forwarding Path
The agreements agreed in the last meeting on avoiding multiple data forwarding path are given below. 
The target MN needs to know the direct path availability of S-SN<-> T-SN(existing IE) and that of S-MN<->T-SN(new IE or codepoint) in order to have correct behavior for data forwarding handling.

The target MN needs to know whether a bearer is S-SN terminated or S-MN terminated (the target MN knows this from the RRC container).

Introduce a new IE or a new codepoint in SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.
Whether the source MN needs to know the direct path availability of S-SN<-> T-SN and that of S-MN<->T-SN in order to have correct behavior for data forwarding handling is FFS.
Two issues still needs further discussion for avoiding multiple data forwarding path.

Issue1: Whether the source MN needs to know the direct path availability of S-SN<-> T-SN and that of S-MN<->T-SN.
Base on the agreements in the last meeting above, the T-MN will determine the data forwarding path between the S-SN/S-MN and the T-SN to avoid duplication data forwarding, and send the address of the target node to the source MN and the related information for the data forwarding path setup. The related information is about the direct path availability between the S-SN or S-MN and the T-SN, helping the S-MN to decide whether to provide the S-SN the received address or the address assigned by itself. In the last meeting, it was not determined whether the direct path availability of the S-SN and T-SN and that of the S-MN and T-SN are all needed by the source MN, which needs further discussion.
Which of the direct path availability information needs to provide to the S-MN depends on the data forwarding path determined by the T-MN to avoid duplication data forwarding. In Table1, the data forwarding path setup from the source node to the T-SN for different cases are given, and the related information provided to S-MN is also include. 

Table1 the cases of data forwarding path
	Cases
	Direct Path Availability
	Data forwarding path 
	Behavior of the target MN
	Behavior of the source MN

	1
	S-SN<-> T-SN: Avail
S-MN<->T-SN: Avail
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	For S-SN terminated bearer:

Transmit the TEID of the T-SN to the S-MN
Info to S-MN: Provide the direct path availability between T-SN and S-SN
For S-MN terminated bearer:

Transmit the TEID of the T-SN to the S-MN
	For S-SN terminated bearer:

Transmit the received TEID of the T-SN to the S-SN 


	2
	S-SN<-> T-SN: Avail.

S-MN<-> T-SN Not Avail.
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	For S-SN terminated bearer:

Transmit the TEID of the T-SN to the source MN
Info to S-MN: Provide the direct path availability between T-SN and S-SN
For S-MN terminated bearer: 

Assign TEID and transmit it to the S-MN
	For S-SN terminated bearer:

Transmit the received TEID of the T-SN to the S-SN 

	3
	S-SN<-> T-SN: Not Avail
S-MN<-> T-SN: Avail.
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	For S-SN terminated bearer:

Transmit the TEID of the T-SN to the S-MN 

For S-MN terminated bearer:

Transmit the TEID of the T-SN to the S-MN
	For S-SN terminated bearer:

Assign TEID and transmit it to the S-SN, and forward the data received from S-SN to the received TEID from T-MN.


	4
	S-SN<-> T-SN: not Avail
S-MN<->T-SN: not Avail
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	For S-SN terminated bearer:

Assign TEID and transmit it to the S-MN
For S-MN terminated bearer:

Assign TEID and transmit it to the S-MN
	For S-SN terminated bearer:

Assign TEID and transmit it to the S-SN, and forward the data received from S-SN to the received TEID from T-MN.



From Table1, in the following cases, the multiple data forwarding path could be avoided if there is a direct path between S-SN and T-SN and/or a direct path S-MN and T-SN.
· In case1 and case3, the multiple data forwarding path could be avoided for both the S-SN terminated bearer and S-MN terminated bearer with the indication of the direct path availability between T-SN and S-SN provided to the S-MN.
· In case2, the multiple data forwarding path could be avoided only for the S-SN terminated bearer with the indication of the direct path availability between T-SN and S-SN provided to the S-MN.
Based on the analysis, only the indication of direct path availability between T-SN and S-SN is necessary to provide to the S-MN to avoid multiple data forwarding path.
Observation1: Only the indication of direct path availability between T-SN and S-SN is necessary to provide to the S-MN to avoid multiple data forwarding path.

Proposal 1: In CHO with SCG, 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.
Issue2: How to indicate the direct path availability between target SN and the source MN.

There are two options to indicate the direct path availability between T-SN and S-MN in SN Addition Request ACK message.
· Option1: Introduce a new IE 
· Option2: Introduce new codepoint for the current IE.
And there are four cases of whether there is a direct path between S-SN and T-SN and a direct path between S-MN and T-SN, which should be identified by the T-MN to do path determination.
· Case1: S-SN<-> T-SN: Avail  and  S-MN<->T-SN: Avail

· Case2: S-SN<-> T-SN: Avail only

· Case3: S-SN<-> S-MN: Avail only

· Case4: S-SN<-> T-SN: not Avail and S-SN<-> S-MN: not Avail
For option2, at least two new codepoints should be introduced in the current Direct Forwarding Path Availability IE to identify the first three cases above, and it refers to case4 when the Direct Forwarding Path Availability IE is not present. Moreover, the current codepoint direct path available can not identify one of the cases above clearly. If modifying the codepoint direct path available to identify the cases clearly with the other new codepoints, NBC problem might occur. If no modification on the current codepoint, more clarification or description of each codepoints are needed to indicate which case the codepoint refers to. 
For option1, a new IE is introduced in SN Addition Request ACK to indicate whether there is a direct path between the S-MN and the T-SN, and the current Direct Forwarding Path Availability IE to indicate whether there is a direct path between the S-SN and the T-SN. With the two IEs, the cases above could be identified clearly and not much clarification or description is needed which leads to the simpler modification on the specification. 
Observation2: Option1 needs simpler specification modification than option2.
Proposal 2: Change the agreement into “Introduce a new IE in SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.”

2.2 Identification of parallel CPAC procedure

In CHO with candidate SCGs, a potential T-MN might trigger the SN Addition procedure to the same potential T-SN for the different candidate PCells blonging to the T-MN for SCG configuration. In legacy CHO, parallel handover request are allowed, therefore there might be parallel SN addition request procedures between the same potential T-MN and the same potential T-SN, as shown in Fig.1.
Observation 3: In CHO with candidate SCGs, the parallel SN addition Request procedures for the same UE might occur between the same potential T-MN and potential T-SN.
Each SN Addition Request Acknowledge messages includes the SCG configurations of the candidate PSCells associated to the MCG configuration of the candidate PCell prepared by the potential T-MN, so the potential T-MN should identify the parallel SN addition requests to make the right pair of the SN addition request message and the SN addition request Acknowledge message to obtain the correct SCG configuration.
Observation 4: The potential T-MN should identify the parallel SN addition requests to make the right pair of the SN addition request message and the SN addition request Acknowledge message to obtain the correct SCG configuration.
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Fig.1 CHO with candidate SCGs preparation procedure
During CHO preparation, parallel handover requests can be identified by different source UE AP ID, or by the target cell ID with the source UE AP IDs, according to 8.2.1.1 in TS 38.423:

	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.


Similarly, there are two solutions to identify the parallel SN addition requests from the same potential T-MN in CHO with candidate SCGs preparation.
- Solution1: parallel SN addition requests are identified by the different M-NG-RAN node XnAP UE ID of the potential T-MN.
- Solution2:  parallel SN addition requests are identified by the different candidate PCell ID when the M-NG-RAN node XnAP UE ID of the potential T-MN are the same. 

Proposal 3: RAN3 is kindly asked to support the two suggested solutions to identify the parallel SN Addition Requests in CHO with candidate SCGs.
3. Conclusion

Based on the above, RAN3 is requested to discuss and agree on the following proposal:

Observation1: Only the indication of direct path availability between T-SN and S-SN is necessary to provide to the S-MN to avoid multiple data forwarding path.

Proposal 1: In CHO with SCG, 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.
Observation2: Option1 needs simpler specification modification than option2.
Proposal 2: Change the agreement into “Introduce a new IE in SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.”
Observation 3: In CHO with candidate SCGs, the parallel SN addition Request procedures for the same UE might occur between the same potential T-MN and potential T-SN.
Observation 4: The potential T-MN should identify the parallel SN addition requests to make the right pair of the SN addition request message and the SN addition request Acknowledge message to obtain the correct SCG configuration.
Proposal 3: RAN3 is kindly asked to support the two suggested solutions to identify the parallel SN Addition Requests in CHO with candidate SCGs.

4. Text Proposal to TS 38.423

--------------------------------------------------Start of the change------------------------------------------------

8.3.1
S-NG-RAN node Addition Preparation

8.3.1.1
General

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. If the procedure is used for CHO with candidate SCGs, parallel transactions are allowed which are initiated by CHO configuration. Possible parallel requests are identified by the target PCell ID prepared for CHO in the M-NG-RAN node, when the MN UE AP IDs are the same.
The procedure uses UE-associated signalling.
8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation

---------------------------------------------- Unmodified Text Omitted ------------------------------------------
If the S-NODE ADDITION REQUEST message contains the Index to RAT/Frequency Selection Priority IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NG-RAN node is a gNB and the S-NODE ADDITION REQUEST message contains the PCell ID IE, the S-NG-RAN node shall search for the target NR cell among the NR neighbour cells of the PCell indicated, as specified in the TS 37.340 [8]. In CHO with candidate SCGs, the PCell ID IE is also used to identify the target PCell prepared for CHO in the target M-NG-RAN node for which the SN addition procedure is initiated for CPAC configuration.
If the S-NODE ADDITION REQUEST message contains the S-NG-RAN node PDU Session Aggregate Maximum Bit Rate IE, the S-NG-RAN node may use it for RRM purposes.

---------------------------------------------------- Next Change ---------------------------------------------------
9.1.2.1
S-NODE ADDITION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific UE.
Direction: M-NG-RAN node ( S-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

	UE Security Capabilities
	M
	
	9.2.3.49
	
	YES
	reject

	<unrelated part is omitted>

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

	S-NG-RAN node UE XnAP ID
	O
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Expected UE Behaviour
	O
	
	9.2.3.81
	
	YES
	ignore

	Requested Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates that resources for Split SRBs are requested.
	YES
	reject

	PCell ID
	O
	
	Global NG-RAN Cell Identity

9.2.2.27
	
	YES
	reject

	Desired Activity Notification Level
	O
	
	9.2.3.77
	
	YES
	ignore

	Available DRB IDs
	C-ifSNterminated
	
	DRB List

9.2.1.29
	Indicates the list of DRB IDs that the S-NG-RAN node may use for SN-terminated bearers.
	YES
	reject


9.1.2.2
S-NODE ADDITION REQUEST ACKNOWLEDGE

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 in e.g.NR-DC to NR-DC conditional handover. 
	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

	PCell ID
	O
	
	Global NG-RAN Cell Identity

9.2.2.27
	This IE is present to identify the parallel S-NG-RAN node Addition Preparation procedure triggered for different candidate PCells of the same candidate M-NG-RAN node in CHO with candidate SCGs
	YES
	reject


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofPSCellCandidate
	Maximum no, of PSCell candidate. Value is 8




-----------------------------------------------------End of the change-----------------------------------------------
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