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1	Introduction
[bookmark: _Toc474247438]At RAN3 #117, it was decided to work further on the data forwarding aspects for the case of CHO with DC kept at the target. Also, it was decided that the work on CHO with multiple SCGs can start from data forwarding aspects, because other aspects may need more work done in RAN2. In this paper, we address these two topics.
2	Discussion
2.1	CHO with DC kept
In Rel.17, a solution was designed that allowed the SN to recognise that multiple CHO-related additions are related to the same UE. It was needed to enable resource optimisation at the target SN. One of such resource are TEIDs allocated for data forwarding.
Each of the prepared target MNs decides about the bearer setup on its own. However, the set of bearers provided from the source MN is the same for the same UE. Therefore, it is quite likely that the target MNs will prepare the same bearer setup for the target SNs, too. If the target SN is the same, the node will receive multiple Addition requests with the same bearer setup from multiple target MNs. Knowing it is for the same UE, the target SN may allocate common TEID for all the Additions.
Observation 1-1: When multiple target MNs prepare the same SN it is likely the requested bearer setup in all the Addition Preparations will be the same and the target SN will be able to identify matching bearers. The target SN may then allocate the same TEIDs for the same bearers for all target MNs.
From the SN perspective, such allocation will be an improvement: it does not have to allocate separate buffers and TEID addresses. Also, if the target MNs use direct forwarding and will forward target SN’s TEIDs to the source MN/SN, the latter may identify the common destination for data forwarding and send the data only once.
Observation 1-2: If the source MN/SN receives the same destination TEIDs from multiple target MNs, it can deduce that there is a common target SN and forward the data only once.
The above is simple and will work based on the implementation (source MN/SN and the target SN). However, it depends on enabling direct forwarding in the nodes that are involved in CHO preparation. Therefore, to help them decide on enabling the direct forwarding, they shall be informed that the target SN allocated the same TEIDs also for other target MNs. 
Proposal 1-1: The target SN shall be able to inform the target MNs that TEIDs allocated for data forwarding are shared with other target MNs. Also, these target MNs shall inform the source MN about it, so that in case all nodes involved in CHO preparation may enable direct data forwarding.
2.2	CHO with multiple SCGs
One of the problems related to the CHO with multiple prepared SCGs is the early data forwarding: each target MN may prepare multiple target SNs. This is a new problem: in Rel.17, either multiple target MNs could prepare single target SN (CHO with DC kept at the target), or a single MN could prepare CPA in multiple target SNs (CPAC).
Observation 2-1: Early data forwarding to the target MN with multiple target SNs is a new problem.
The first issue to consider is the problem of PDU session setup: in the CHO with the Addition Preparation procedure, the target MN requests from 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.
Proposal 2-2: RAN3 shall enable providing to the source SN a separate set of TEIDs for each prepared target pair MN-SN.
3	Conclusions
In this paper, we discuss dat forwarding problems related to CHO with DC at the target, in two cases: a classic single SCG prepared for the CHO (as defined in Rel.17) and the new scenario where the target may prepare multiple SCGs. We make following conclusions:
For CHO with a classic single SCG prepared:
Observation 1-1: When multiple target MNs prepare the same SN it is likely the requested bearer setup in all the Addition Preparations will be the same and the target SN will be able to identify matching bearers. The target SN may then allocate the same TEIDs for the same bearers for all target MNs.
Observation 1-2: If the source MN/SN receives the same destination TEIDs from multiple target MNs, it can deduce that there is a common target SN and forward the data only once.
Proposal 1-1: The target SN shall be able to inform the target MNs that TEIDs allocated for data forwarding are shared with other target MNs. Also, these target MNs shall inform the source MN about it, so that in case all nodes involved in CHO preparation may enable direct data forwarding.
For CHO with multiple SCG prepared:
Observation 2-1: Early data forwarding to the target MN with multiple target SNs is a new problem.
Proposal 2-2: RAN3 shall enable providing to the source SN a separate set of TEIDs for each prepared target pair MN-SN.
A TP implementing the above solutions is proposed in the annex below.
Annex 1: Text proposal to TS 38.423
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This IE contains PDU session resource related information to report success of the establishment of PDU session resources.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resources Admitted List
	
	1
	
	
	–
	

	>PDU Session Resources Admitted Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Admitted Info
	M
	
	
	
	–
	

	>>>DL NG-U TNL Information Unchanged
	O
	
	ENUMERATED (True, …)
	Indicates the NG-U tunnels that have been kept unchanged at the target NG-RAN node
	–
	

	>>>QoS Flows Admitted List
	
	1
	
	
	–
	

	>>>>QoS Flows Admitted Item
	
	1..<maxnoofQoSFlows>
	
	
	–
	

	>>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	[bookmark: _Hlk44414341]>>>>>Current QoS Parameters Set Index
	O
	
	9.2.3.103
	Index to the currently fulfilled alternative QoS parameters set.
	YES
	ignore

	>>>QoS Flows not Admitted List
	O
	
	QoS Flow List with Cause
9.2.1.4
	
	–
	

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

	>>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	YES
	ignore

	>>>Data Forwarding Info from Target MN-SN Pair List
	
	
	
	
	YES
	reject

	>>>> Data Forwarding Info from Target MN-SN Pair Item
	
	1..<maxnoofSCGsMinusOne>
	
	
	-
	-

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

	>>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	-
	-



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

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

	maxnoofSCGsMinusOne
	Maximum no. of additional SCGs (on top of the existing information) that may be prepared in a single CHO. Value is FFS.
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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
	Criticality
	Assigned Criticality

	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
	
	
	

	>>Direct Data Forwarding Information
	O
	
	ENUMERATED (shared TEIDs, ...)
	
	YES
	ignore



	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.
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