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1		Introduction
In RAN3 #117 meeting, the sub work item To specify CHO including target MCG and target SCG was discussed and the below agreements are captured in chair Notes[1]. 
In Rel.18, RAN3 will continue the work on the CHO with SCG at the target. The scope will be limited to the data forwarding optimizations. 
In RAN#97 meeting, this sub work item is revisited and captured the discussion in the summary[2]. The sub work item in the WID is modified to as below:
 	3.	To specify data forwarding optimizations for CHO including target MCG and target SCG in NR-DC [RAN3].
Also one open issue is identified during the RAN#97 meeting discussion:
  ”avoiding an unnecessary MN-to-target-SN-RTT for cases when the source SN config changes that does not impact the target SN config.” - can be discussed in RAN3. If needed, the WID can be further updated in RAN#98e.
This contribution will discuss the above open issue and the data forwarding optimizations for CHO with SCG.
[bookmark: _Toc449541143]2		Discussion
Regarding the open issue, it is raised by some company during the discussion for the work item scope of CHO with SCG. The details are as below: 
We think there may be one other aspect which may need to be discussed in the WGs other than data forwarding, namely: according to today’s spec, when the source SN intends to update the currently used source SN configuration, it forwards this intended config to the MN. The MN (blindly) forwards it to the target SN (i.e. the SN within an CPC config that the UE already has) the target SN will respond to the MN potentially updating the CPC config (or omitting if no change is needed?). In cases where the source SN updates something which does not impact the CPC config in the UE (e.g. source SN updates the SN-part measurement config of the UE) this means that there is one unnecessary MN-to-target SN RTT added to the delay. So with CPC, there will always be one MN-to-target SN RTT added to any source SN modification, some of which are unnecessary. We think the WGs should be allowed to address this and would like to phrase the objective in a less narrow way.
The moderator set one round discussion for this issue. Almost all the companies agree that RAN3 discuss this issue first. 
Proposal 1: RAN3 study and get conclusion on the issue: avoiding an unnecessary MN-to-target-SN-RTT for cases when the source SN config changes that does not impact the target SN config
During discussion, company thinks this issue seems not limited with CHO+SCG, e.g., it may also exist for inter SN CPC. And suggest RAN3 discusses this issue in in R17 CPAC. Also RAN3 had opened the discussion on the correction and TEI for the R17 CPAC in last meeting. The above is tightly related to the topic in RAN3 last meeting about the SN send the updating CG information to MN after sending to UE via SRB3. 
Firstly, we should confirm whether this issue is valid. Are there any cases as descripted where the source SN updates something which does not impact the CPC config in the UE. This is out RAN3 knowledge scope and RAN2 need to confirm it. So then if it is valid cases, the source SN may add indicator for the kind modification required to MN to indicate the configuration is not impact the candidate target SN configuration 
Proposal 2: RAN3 discuss the issue on avoiding an unnecessary MN-to-target-SN-RTT in R17 CPAC 
Proposal 3: RAN2 confirm whether this case is valid: the source SN updates something which does not impact the CPC config in the UE 
Proposal 4: Source SN may add indicator for the kind modification required to MN if the case is confirmed
Regarding the data forwarding optimizations for CHO with SCG, in the contribution [4] for RAN3#117 meeting, company raise their concerns, and details are discussed.
Since the source MN/SN is not aware there is a single target node in case of CHO with DC and SN-terminated bearers, the source will forward data to all prepared target MNs and, if SN-terminated bearers are configured, the target SN will receive the same data via multiple routes.
The above issue will be happened when the early data forwarding performed. For the late data forwarding, the issue is not reasonable.
Observation 1: data forwarding optimizations for CHO with SCG only focus on the early data forwarding
In R17 CHO with SCG, the target SN already get the information whether the prepared candidate SCG is for same UE via source MN id and source MN UEAP id. So to avoid send/receive multiple same data, the prepared target SN may carry some information to source MN to indicate the source node send once data for the same purpose.
In contribution [4], target SN allocates the same TEID is one of feasible solution. Including this solution, some solutions for this issue can be considering.    
1. The prepared target SN allocates the same TEID for all addition preparations and these TEIDs are passed to the source node for direct forwarding
2. Add indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided and omit the Data Forwarding Info from target NG-RAN node IE for all addition preparations
The solution 1 is only adapted to the direct data forwarding. The solution 2 can be adapted both for the indirect data forwarding and direct data forwarding. So we prefer to select the solution 2. The example tabular is shown in the annex section.
Proposal 5: Add indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided. 

3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: RAN3 study and get conclusion on the issue: avoiding an unnecessary MN-to-target-SN-RTT for cases when the source SN config changes that does not impact the target SN config
Proposal 2: RAN3 discuss the issue on avoiding an unnecessary MN-to-target-SN-RTT in R17 CPAC 
Proposal 3: RAN2 confirm whether this case is valid: the source SN updates something which does not impact the CPC config in the UE 
Proposal 4: Source SN may add indicator for the kind modification required to MN if the case is confirmed
Observation 1: data forwarding optimizations for CHO with SCG only focus on the early data forwarding
Proposal 5: Add indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided. 
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5		Annex
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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
	
	–
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This IE contains the result of the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL NG-U UP TNL Information at NG-RAN
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs.
	–
	

	DRBs To Be Setup List
	
	0..1
	
	
	–
	

	>DRBs to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>SN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3. 76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>RLC Mode
	M
	
	9.2.3.28
	Indicates the RLC mode to be used in the assisting node.
	–
	

	>>secondary SN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>Duplication Activation
	O
	
	9.2.3.71
	Information on the initial state of UL PDCP duplication.
This IE is ignored if the RLC Duplication Information IE is present.
	–
	

	>>UL Configuration
	O
	
	9.2.3.75
	Information about UL usage in the M-NG-RAN node. This IE is used when the concerned DRB has both MCG resource and SCG resource configured i.e. the concerned DRB is configured as split bearer.
	–
	

	>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information
9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	
	–
	

	>>>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.2.3.103
	
	YES
	ignore

	>>>>Source DL Forwarding IP Address
	O
	
	Transport Layer Address
9.2.3.29
	Identifies the TNL address used by the source node for data forwarding.
	YES
	ignore

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of additional PDCP duplication.
	–
	

	>>RLC Duplication Information
	O
	
	9.2.3.111
	.
	–
	

	Data Forwarding Info from target NG-RAN node
	O
	
	9.2.1.16
	
	–
	

	QoS Flows Not Admitted List
	O
	
	QoS Flow List with Cause
9.2.1.4
	
	–
	

	Security Result
	O
	
	9.2.3.67
	
	–
	

	DRB IDs taken into use
	O
	
	DRB List 9.2.1.29
	Indicating the DRB IDs taken into use by the target NG-RAN node, as specified in TS 37.340 [8].
	YES
	reject

	Redundant DL NG-U UP TNL Information at NG-RAN
	O
	
	UP Transport Layer Information
9.2.3.30
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs for the redundant transmission.
	YES
	ignore

	Used RSN Information
	O
	
	Redundant PDU Session Information
9.2.3.112
	
	YES
	ignore

	Data Forwarding Info from target NG-RAN node allocated 


	O
	
	ENUMERATED (allocated, …)
	Indicates Data Forwarding Info from target NG-RAN node allocated for the same UE. 
	YES
	ignore




