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1. Introduction
In previous last RAN3 meetings, we have achieved the following progress.
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. 
Regarding CHO with multiple SCGs at the target, RAN3 will wait for the progress in RAN2 before starting signalling design. At the next meeting, RAN3 will open discussion on the data forwarding aspects.
WA: RAN3 agrees to create a separate chapter in TS 37.340 related to CHO with DC, and to do it as part of the work on the Rel.18 Mobility Enhancements. 
In the RAN plenary # 97e meeting, the WID scope has been updated to capture the above object in RP-222332.
3. To specify data forwarding optimizations for CHO including target MCG and target SCG in NR-DC [RAN3]. 

In this contribution, we further discuss this issue, and provide the corresponding CRs.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
In Rel-17. The feature of CHO with SCG has been supported, and have been captured into both stage 2 and stage 3 specs.
	TS 37.340
In CHO with SCG configuration, it is up to the target MN implementation to make sure that the CG-Config provided from the (target) SN can be used in all CHO preparations.

TS 38.423
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.
9.1.2.1	S-NODE ADDITION REQUEST
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHO Information SN Addition
	O
	
	
	

	>Source M-NG-RAN node ID
	M
	
	Global NG-RAN Node ID
9.2.2.3
	

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

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






According to TS37.340, there are two scenarios to support CHO with SCG, seen as below
1) Section 10.7: Source MN with Source SN CHO with SCG  Target MN with SN
2) Section 10.9: Source MN without Source SN  CHO with SCG  Target MN with SN
However, for the aspect of (early) data forwarding, it is the same for both scenarios. The following figure illustrates, e.g., two candidate target MN, each candidate target MN with separate target SN.


Figure 1: CHO with SCG (different target SN)
According to TS38.423, the target SN 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. In this case, the T-SN1 and T-SN2 can be the same T-SN. Then, the corresponding data forwarding paths (i.e., path 2 and path 4) can be optimized. 


Figure 2: CHO with SCG (same target SN)
Based on the latest revised WID, 
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. 
The data forwarding optimization is restricted by the following conditions.
1) The target SN from different candidate target MN shall be the same
2) The data forwarding DRB from Source DRB to QoS Flow Mapping List shall be the same.
If the above two conditions are satisfied, the path 2 and path 4 will data forward the same DRB packets from source node to target SN. In this case, the T-SN can decide to stop one of the data forwarding path.
Proposal 1: In case of CHO with SCG, if the target SN from different candidate target MN is the same and data forwarding DRB from Source DRB to QoS Flow Mapping List is the same, the target SN can decide to handle data forwarding optimization, e.g., to suspend the duplicated data forwarding path.
It is the target SN to make the decision on which path to suspend data forwarding (e.g., suspend either path 2 or path 4). Furthermore, both source node and target node is allowed to modify the CHO with SCG configuration before conditional reconfiguration execution. For instance, CHO to T-MN is cancelled then the corresponding data forwarding path 2 is automatic removed, so that, the data forwarding path 4 will be resumed if suspended previously.
Proposal 2: It is up to the target SN to decide which data forwarding path to resume and suspend.
3. Conclusion
[bookmark: _Toc423020280]In this contribution, we analyses how to optimize data forwarding path in case of CHO with SCG, and givet the following proposals:
Proposal 1: In case of CHO with SCG, if the target SN from different candidate target MN is the same and data forwarding DRB from Source DRB to QoS Flow Mapping List is the same, the target SN can decide to handle data forwarding optimization, e.g., to suspend the duplicated data forwarding path.
Proposal 2: It is up to the target SN to decide which data forwarding path to resume and suspend.
We also provide the corresponding TPs and CRs.
4. Text Proposal to TS37.340
-------------------------------<Start of Change>-------------------------------------------------
[bookmark: _Toc29248372][bookmark: _Toc37200959][bookmark: _Toc46492825][bookmark: _Toc52568351][bookmark: _Toc109124631]10.7.2	MR-DC with 5GC
<Skip unchanged part>
3.	The (target) SN replies with SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
NOTE 2a0: In CHO with SCG configuration, it is up to the target MN implementation to make sure that the CG-Config provided from the (target) SN can be used in all CHO preparations, it is up to the target SN to decide which data forwarding path to resume or suspend.
3a.	For SN terminated bearers using MCG resources, the target MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
<Skip unchanged part>

[bookmark: _Toc29248378][bookmark: _Toc37200965][bookmark: _Toc46492831][bookmark: _Toc52568357][bookmark: _Toc109124637]10.9.2	MR-DC with 5GC
<Skip unchanged part>
3.	The target SN replies with SN Addition Request Acknowledge. If data forwarding is needed, the target SN provides forwarding addresses to the target MN.
NOTE 0:	In CHO with SCG configuration, it is up to the target MN implementation to make sure that the CG-Config provided from the target SN can be used in all CHO preparations, it is up to the target SN to decide which data forwarding path to resume or suspend.
3a.	For SN terminated bearers using MCG resources, the target MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
<Skip unchanged part>

5. Text Proposal to TS38.423
-------------------------------<Start of Change>-------------------------------------------------
[bookmark: _Toc20955252][bookmark: _Toc29991449][bookmark: _Toc36555849][bookmark: _Toc44497569][bookmark: _Toc45107957][bookmark: _Toc45901577][bookmark: _Toc51850656][bookmark: _Toc56693659][bookmark: _Toc64447202][bookmark: _Toc66286696][bookmark: _Toc74151391][bookmark: _Toc88653863][bookmark: _Toc97904219][bookmark: _Toc98868300][bookmark: _Toc105174586][bookmark: _Toc106109423]9.2.1.16	Data Forwarding Info from target NG-RAN node
This IE contains TNL information for the establishment of data forwarding tunnels towards the target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flows Accepted For Data Forwarding List
	
	1
	
	

	>QoS Flows Accepted For Data Forwarding Item
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	

	PDU Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	To forward NG-U DL SDAP SDUs to the target node.

	PDU Session level UL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	To forward NG-U UL SDAP SDU to the target node.

	Data Forwarding Response DRB List
	
	0..1
	
	

	>Data Forwarding Response DRB Item
	
	1..<maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	

	>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	

	>>Data Forwarding status change
	O
	
	ENUMERATED (resume, suspend ...)
	"resume" shall be only set after "suspend" has been indicated.



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs. Value is 32.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.



-------------------------------<End of Change>-------------------------------------------------

6. Text Proposal to TS37.483
------------------------------<Start of Change>-------------------------------------------------
[bookmark: _Toc20955653][bookmark: _Toc29461095][bookmark: _Toc29505827][bookmark: _Toc36556352][bookmark: _Toc45881838][bookmark: _Toc51852479][bookmark: _Toc56620430][bookmark: _Toc64448070][bookmark: _Toc74152846][bookmark: _Toc88656272][bookmark: _Toc88657331][bookmark: _Toc105657425][bookmark: _Toc106108806]9.3.2.5	Data Forwarding Information Request
This IE offers the possibility for the gNB-CU-CP to request data forwarding addresses to the gNB-CU-UP. It also offers the possibility for the gNB-CU-CP to provide a list of QoS flows subject to PDU Session level or DRB level data forwarding to the gNB to which DRBs or QoS flows have been offloaded.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Forwarding Request
	M
	
	ENUMERATED (UL, DL, both, …, none)
	

	QoS Flows forwarded on the forwarding tunnel(s)
	O
	
	QoS Flow Mapping List
9.3.1.59
	This IE contains information for which QoS flows forwarded data packets are sent on:
- either the PDU Session forwarding tunnel (UL and DL)
- or the DRB forwarding tunnel (UL and DL).



-------------------------------<End of Change>-------------------------------------------------
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