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1 Introduction
In the last RAN3 #118 meeting, we achieved the following progress on early data forwarding optimization.
	Direct data forwarding is supported by current specification, FFS on further signaling enhancement. 
Optimization on indirect data forwarding is by network implementation.
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.
The issue on new problem of CHO with multiple SCGs at the target side is FFS.
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.



This paper further discusses the yellow highlighted sentence as above.
2 Discussion
In current TS38.423 specification, direct Forwarding Path Availability is supported.
	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.
9.1.2.1	S-NODE ADDITION REQUEST
	Source NG-RAN Node ID
	O
	
	Global NG-RAN Node ID
9.2.2.3
	The NG-RAN Node ID of the source NG-RAN node or the source SN.



9.1.2.2	S-NODE ADDITION REQUEST ACKNOWLEDGE
	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. 



S-NODE ADDITION REQUEST message
	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






According to the specification, in case of both Inter-Master Node handover with/without Secondary Node change and gNB to Master Node change, direct data forwarding is supported. 
However, in case of Inter-Master Node handover with/without Secondary Node change, direct data forwarding is not supported between source MN and target SN.


Figure 1: Direct data forwarding between source SN and target SN
Observation 1: In case of Inter-Master Node conditional handover with/without Secondary Node change, direct data forwarding is supported between source SN and target SN, but not supported between source MN and target SN.


Figure 2: Direct data forwarding between source NG-RAN node and target SN
Observation 2: In case of gNB to Master Node conditional handover, direct data forwarding is supported between source NG-RAN node and target SN.
Actually, in case of Inter-Master Node handover with/without Secondary Node change, the target SN has already received the source MN id (i.e., Source M-NG-RAN node ID IE included in CHO Information SN Addition IE) via SN addition request message, but it does not send Direct Forwarding Path Availability to target MN via SN addition request ACK message.
Observation 3: In case of Inter-Master Node conditional handover with/without Secondary Node change, although target MN has sent source MN id to target SN, it cannot know whether direct data forwarding path is existed between source MN and targe SN.
In this case, when an MN-terminated bearer at source side handovers to an SN-terminated bearer at target side, indirect data forwarding from source MN to targe MN then to targe SN shall be used.
Observation 4: In case of Inter-Master Node conditional handover with/without Secondary Node change, indirect data forwarding (S-MN to T-MN to T-SN) has to be used.
Since the target SN has acquired source MN id via SN addition request message, it can send Direct Forwarding Path Availability indication to target MN to target MN via SN addition request ACK message if direct data forwarding path is existed.


Figure 3: Direct data forwarding between source MN/SN and target SN
--------------------------TS 38.423----------------------------------
9.1.2.2	S-NODE ADDITION REQUEST ACKNOWLEDGE
	Additional direct Forwarding Path Availability
	O
	
	ENUMERATED (direct path available, …)
	Indicates direct forwarding path is available between the target SN node and the source MN node. 


--------------------------TS 38.423----------------------------------
Proposal 1: In case of Inter-Master Node conditional handover with/without Secondary Node change, a new IE (e.g., Additional direct Forwarding Path Availability) is added, to indicate whether direct path between source MN and target SN is available, via SN addition request acknowledge message.
Additional, in the last meeting, we have agreed the following WA.
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 paper, based on the WA, we try to address which below options to be captured into the TS37.340.
[Option 1] In CHO with (multiple) SN configuration, the (candidate) SN may acknowledge whether it has direct data forwarding path with source node for the same UE. If available, the (candidate) SN assigns the same data forwarding address for multiple data forwarding paths and indicate the availability with source node, otherwise, it is up to the network implementation whether to apply indirect data forwarding.
[Option 2] In CHO with (multiple) SN configurations, the (candidate) SN assigns the same data forwarding addresses regardless of which target MN requested SN addition for the same UE. The (candidate) SN may indicate direct data forwarding path availability with the source node, and it is up to the target MN implementation whether to apply indirect data forwarding.
Proposal 2: Agree to modify the existing WA and then capture it into TS37.340.
3 Conclusion
Based on the above analysis, we provide the following observations and proposals.
Observation 1: In case of Inter-Master Node conditional handover with/without Secondary Node change, direct data forwarding is supported between source SN and target SN, but not supported between source MN and target SN.
Observation 2: In case of gNB to Master Node conditional handover, direct data forwarding is supported between source NG-RAN node and target SN.
Observation 3: In case of Inter-Master Node conditional handover with/without Secondary Node change, although target MN has sent source MN id to target SN, it cannot know whether direct data forwarding path is existed between source MN and targe SN.
Observation 4: In case of Inter-Master Node conditional handover with/without Secondary Node change, indirect data forwarding (S-MN to T-MN to T-SN) has to be used.
Proposal 1: In case of Inter-Master Node conditional handover with/without Secondary Node change, a new IE (e.g., Additional direct Forwarding Path Availability) is added, to indicate whether direct path between source MN and target SN is available, via SN addition request acknowledge message.
Proposal 2: Agree to modify the existing WA and then capture it into TS37.340.
If the above proposals are agreed, the related TPs for 38.423 and 37.340 shall be agreed. 
4 Text Proposal
4.1 TP to 37.340
Start CHANGE
[bookmark: _Toc124526311]10.19.2	MR-DC with 5GC
The Conditional Handover with Secondary Node procedure is used for configuration and execution of CHO with SN. This procedure includes the cases where the SN is kept, changed or added. If the SN is kept, the UE context at the SN is kept. If the SN is changed, the UE context at the source SN is moved to the target SN.


Figure 10.19.2-1: Conditional Handover with Secondary Node procedure
Figure 10.19.2-1 shows an example signaling flow for Conditional Handover with Secondary Node.
NOTE 1:	For a CHO without SN change, the source SN and the target SN shown in Figure 10.19.2-1 are the same node.
NOTE 2:	For a CHO with SN addition, the source SN and steps involved with the source SN in Figure 10.19.2-1 are ignored.
1.	The source MN starts the conditional handover procedure by initiating the Xn Handover Preparation procedure including MCG configuration and, if the UE is configured with an SCG, SCG configuration. The source MN includes the (source) SN UE XnAP ID, SN ID, the UE context in the (source) SN and the Conditional Handover Information Request IE in the Handover Request message.
NOTE 3:	In case of the CHO with/without SN change, the source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration, if configured, before step 1.
2.	If the candidate MN decides to keep the UE context in the SN, the candidate MN sends the SN Addition Request message to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the candidate MN decides to change the SN allowing delta configuration, the candidate MN sends the SN Addition Request message to the candidate SN including the UE context in the source SN that was established by the source MN. Otherwise, the candidate MN may send the SN Addition Request message to the candidate SN including neither the SN UE XnAP ID nor the UE context in the source SN that was established by the source MN. Within the SN Addition Request message, the candidate MN also includes the CHO related information, i.e., CHO Information SN Addition IE.
3.	The (candidate) SN replies with the SN Addition Request Acknowledge message. The (candidate) SN may include the indication of the full or delta RRC configuration.
NOTE 4:	In CHO with SCG configuration, it is up to the candidate MN implementation to make sure that the CG-Config provided from the (candidate) SN can be used in all CHO preparations.
[Option 1] In CHO with (multiple) SN configuration, the (candidate) SN may acknowledge whether it has direct data forwarding path with source node for the same UE. If available, the (candidate) SN assigns the same data forwarding address for multiple data forwarding paths and indicate the availability with source node, otherwise, it is up to the network implementation whether to apply indirect data forwarding.
[Option 2] In CHO with (multiple) SN configurations, the (candidate) SN assigns the same data forwarding addresses regardless of which target MN requested SN addition for the same UE. The (candidate) SN may indicate direct data forwarding path availability with the source node, and it is up to the target MN implementation whether to apply indirect data forwarding.
3a.	For the SN terminated bearers using MCG resources, the candidate MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
4.	The candidate MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the conditional handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target side during handover procedure, more than one data forwarding addresses corresponding to each node are included in the Handover Request Acknowledge message. The candidate MN indicates to the source MN that the UE context in the SN is kept if the candidate MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5.	The source MN sends an RRC reconfiguration message to the UE, including the CHO configuration, i.e. a list of RRC reconfiguration* messages and associated execution conditions, in which each RRC reconfiguration* message contains an MCG configuration and possibly an SCG configuration in the RRC reconfiguration** message received from the candidate SN in step 3.
6.	The UE applies the RRC reconfiguration message received in step 5, stores the CHO configuration and replies to the MN with an RRC reconfiguration complete message.
Editor's Note:	FFS. It's up to RAN3 decision when to perform early data forwarding for SN-terminated bearers.
7/8. The UE maintains connection with the source MN and, if the UE is configured with a PSCell, with the source PSCell, after receiving CHO configuration, and starts evaluating the CHO execution condition for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source MN, applies the stored corresponding configuration for that selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRC reconfiguration complete* message to the target MN. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
NOTE 5:	In case the target SN includes the indication of the full RRC configuration, the MN performs release of the SN terminated radio bearer configuration and release and add of the NR SCG configuration part towards the UE.
9.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.
NOTE 6:	The order the UE performs Random Access towards the MN (step 7) and performs the Random Access procedure towards the (target) SN (step 9) is not defined.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.
11.	The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell.
12a/b.	The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN.
12c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target side.
12d. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE.
12e/f. The target MN or/and other candidate MN(s) sends the SN Release Request message(s) to other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
13a. The (source) SN sends the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE over the NR/E-UTRA radio as described in clause 10.11.2.
NOTE 7:	The order the source SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS is stopped.
13b. The source MN sends the Secondary RAT Data Usage Report message to AMF to provide information on the used NR/E-UTRA resource.
14.	For bearers using RLC AM, the source MN sends the SN Status Transfer message to the target MN, including, if needed, SN Status received from the source SN. The target MN forwards the SN Status to the target SN, if needed.
15.	If applicable, data forwarding takes place from the source side. If the SN is kept, data forwarding may be omitted for the SN terminated bearers or QoS flows kept in the SN.
16-19.	The target MN initiates the Path Switch procedure. If the target MN includes multiple DL TEIDs for one PDU session in the Path Switch Request message, multiple UL TEID of the UPF for the PDU session should be included in the Path Switch Ack message in case there is TEID update in UPF.
NOTE 8:	If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.
20.	The target MN initiates the UE Context Release procedure towards the source MN.
21.	Upon reception of the UE Context Release message from source MN, the (source) SN releases C-plane related resources associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the UE contest kept indication was included in the SN Release Request message in step 12a.

END OF CHANGE

4.2 TP to 38.423
Start 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
The M-NG-RAN node initiates the procedure by sending the S-NODE ADDITION REQUEST message to the S-NG-RAN node.
<Skip unchanged part>
For each DRB configured as MN-terminated split bearer/SCG bearer, if the QoS Mapping Information IE is included in the DRBs Admitted List IE in the PDU Session Resource Setup Response Info – MN terminated IE of the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, use it to set DSCP and/or IPv6 flow label fields for the downlink IP packets which are transmitted from M-NG-RAN node to S-NG-RAN node through the GTP tunnels indicated by the UP Transport Layer Information IE.
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.
If the Source M-NG-RAN node ID IE is included within the CHO Information SN Addition IE contained 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 M-NG-RAN node, and if the direct data forwarding path is available, include the Additioanl direct Forwarding Path Availability IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.
[bookmark: _Hlk85621254]If for a given QoS Flow the Source DL Forwarding IP Address IE or both, the Source DL Forwarding IP Address IE and the Source Node DL Forwarding IP Address IE are included within the Data Forwarding and Offloading Info from source NG-RAN node IE in the PDU Session Resource Setup Info – SN terminated IE contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as part of its ACL functionality configuration actions, if such ACL functionality is deployed.
<Skip unchanged part>

[bookmark: _Toc20955193][bookmark: _Toc29991388][bookmark: _Toc36555788][bookmark: _Toc44497498][bookmark: _Toc45107886][bookmark: _Toc45901506][bookmark: _Toc51850585][bookmark: _Toc56693588][bookmark: _Toc64447131][bookmark: _Toc66286625][bookmark: _Toc74151320][bookmark: _Toc88653792][bookmark: _Toc97904148][bookmark: _Toc98868218][bookmark: _Toc105174502][bookmark: _Toc106109339][bookmark: _Toc113825160][bookmark: _Toc120033316]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. 
	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
	
	–
	

	Additional direct Forwarding Path Availability
	O
	
	ENUMERATED (direct path available, …)
	[bookmark: _GoBack]Indicates that direct forwarding path is available between the target SN node and the source MN node. 
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofPSCellCandidate
	Maximum no, of PSCell candidate. Value is 8



END OF CHANGE
oleObject2.bin
�

S-gNB 
(Same TEID)


T-MN 1 


T-MN 2


T-SN
(TEID)


TEID@T-SN w/o convertion


CHO procedure


SN addition Request
(Source gNB id)


Single Data forwarding path 
( via the same TEID@T-SN)


SN addition Request ACK
(DF Path Availability between Source gNB and T-SN , TEID@T-SN)


SN addition Request
(Source gNB id)


SN addition Request ACK
(DF Path Availability between Source gNB and T-SN , TEID@T-SN)


TEID@T-SN w/o convertion



image3.emf
S-MN 

(Same 

TEID)

T-MN 1 

T-MN 2

T-SN

(TEID)

TEID@T-SN w/o Conversionto source SN

CHO procedure

SN addition Request

(Source SN Id

，

Source MN id)

Single Data forwardingpath 

( via the same TEID@T-SN)

S-SN 

SN addition Request ACK

(DFPath Availabilitybetween 

Source MN/SN and T-SN , 

TEID@T-SN)

SN addition Request

(Source SN id

，

Source MN id)

SN addition Request ACK

(DFPath Availabilitybetween 

Source MN/SN and T-SN , 

TEID@T-SN)

TEID@T-SN w/o Conversion to source SN

TEID@T-SN with same 

conversion to S-SN

TEID@T-SN with same 

conversion to S-SN

Single Data forwardingpath 

( via the same TEID@T-SN)

TEID@T-SN w/o Conversionto source MN

TEID@T-SN w/o Conversion to source MN


oleObject3.bin
�

S-MN 
(Same TEID)


T-MN 1 


T-MN 2


T-SN
(TEID)


TEID@T-SN w/o Conversion to source SN


CHO procedure


SN addition Request
(Source SN Id，Source MN id)


Single Data forwarding path 
( via the same TEID@T-SN)


S-SN 



SN addition Request ACK
(DF Path Availability between Source MN/SN and T-SN , TEID@T-SN)


SN addition Request
(Source SN id，Source MN id)


SN addition Request ACK
(DF Path Availability between Source MN/SN and T-SN , TEID@T-SN)


TEID@T-SN w/o Conversion to source SN


TEID@T-SN with same conversion to S-SN


TEID@T-SN with same conversion to S-SN


Single Data forwarding path 
( via the same TEID@T-SN)


TEID@T-SN w/o Conversion to source MN


TEID@T-SN w/o Conversion to source MN



image4.emf
UE

source 

MN

(target) 

SN

target 

MN

1. Handover Request

4. Handover Request Acknowledge

5. RRC reconfiguration (

containing MN RRC reconfiguration* and may 

contain SN RRC reconfiguration**

)

8. RRC reconfiguration complete* 

(may contain SN RRC reconfiguration complete**)

20. UE Context Release

16. Path Switch Request

19. Path Swtich Request Acknowledge

17. Bearer Modification

14b. SN Status Transfer

21. UE Context Release

2. SN Addition Request

3. SN Addition Request Ack

18a. New Path (MN terminated bearer)

15. Data Forwarding

10. SN Reconfiguration Complete 

12a. SN Release Request

(source)

SN

13a. Secondary  RAT Data Usage Report

13b. Secondary  RAT Data Usage Report

18b. New Path (SN terminated bearer)

12b. SN Release Request Acknowledge

14a. SN Status Transfer

14c. SN Status Transfer

11. Handover Success

6. RRC reconfiguration complete

Early Data Forwarding

7. Random Access Procedure

9. Random Access Procedure

Other potential 

target MN

1. Handover Request

4. Handover Request Acknowledge

12d. Handover Cancel

3a. Xn-U Address Indication

12c. Xn-U Address Indication

UPF AMF

Other potential 

target SN

2. SN Addition Request

3. SN Addition Request Ack

3a. Xn-U Address Indication

12e. SN Release Request

12f. SN Release Request Acknowledge


Microsoft_Visio_Drawing1511111111.vsdx
UE
source MN
(target) SN
target MN
1. Handover Request
4. Handover Request Acknowledge
5. RRC reconfiguration (containing MN RRC reconfiguration* and may contain SN RRC reconfiguration**)
8. RRC reconfiguration complete* (may contain SN RRC reconfiguration complete**)
20. UE Context Release
16. Path Switch Request
19. Path Swtich Request Acknowledge
17. Bearer Modification
14b. SN Status Transfer
21. UE Context Release
2. SN Addition Request
3. SN Addition Request Ack
18a. New Path (MN terminated bearer)
15. Data Forwarding
10. SN Reconfiguration Complete
12a. SN Release Request
(source)SN
13a. Secondary  RAT Data Usage Report
13b. Secondary  RAT Data Usage Report
18b. New Path (SN terminated bearer)
12b. SN Release Request Acknowledge
14a. SN Status Transfer
14c. SN Status Transfer
11. Handover Success
6. RRC reconfiguration complete
Early Data Forwarding
7. Random Access Procedure
9. Random Access Procedure
Other potential target MN
1. Handover Request
4. Handover Request Acknowledge
12d. Handover Cancel
3a. Xn-U Address Indication
12c. Xn-U Address Indication
UPF
AMF
Other potential target SN
2. SN Addition Request
3. SN Addition Request Ack
3a. Xn-U Address Indication
12e. SN Release Request
12f. SN Release Request Acknowledge



image5.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



image1.emf
S-MN 

(Same 

TEID)

T-MN 1 

T-MN 2

T-SN

(TEID)

TEID@T-SN 

w/o

Conversion to source SN

CHO procedure

SN addition Request

(Source SN Id)

Single Data forwardingpath 

( via the same TEID@T-SN)

S-SN 

SN addition Request ACK

(DFPath Availabilitybetween 

Source SN and T-SN , 

TEID@T-SN)

SN addition Request

(Source SN id)

SN addition Request ACK

(DFPath Availabilitybetween 

Source SN and T-SN , 

TEID@T-SN)

TEID@T-SN 

w/o

Conversion to source SN

TEID@T-SN with same 

conversion to S-SN

TEID@T-SN with same 

conversion to S-SN

TEID@T-SN 

w/

Conversionto source MN

TEID@T-SN 

w/ 

Conversion to source MN


oleObject1.bin
�

S-MN 
(Same TEID)


T-MN 1 


T-MN 2


T-SN
(TEID)


TEID@T-SN w/o Conversion to source SN


CHO procedure


SN addition Request
(Source SN Id)


Single Data forwarding path 
( via the same TEID@T-SN)


S-SN 



SN addition Request ACK
(DF Path Availability between Source SN and T-SN , TEID@T-SN)


SN addition Request
(Source SN id)


SN addition Request ACK
(DF Path Availability between Source SN and T-SN , TEID@T-SN)


TEID@T-SN w/o Conversion to source SN


TEID@T-SN with same conversion to S-SN


TEID@T-SN with same conversion to S-SN


TEID@T-SN w/ Conversion to source MN


TEID@T-SN w/ Conversion to source MN



image2.emf
S-gNB 

(Same 

TEID)

T-MN 1 

T-MN 2

T-SN

(TEID)

TEID@T-SN w/o convertion

CHO procedure

SN addition Request

(Source gNBid)

Single Data forwardingpath 

( via the same TEID@T-SN)

SN addition Request ACK

(DFPath Availabilitybetween 

Source gNB and T-SN , 

TEID@T-SN)

SN addition Request

(Source gNBid)

SN addition Request ACK

(DFPath Availabilitybetween 

Source gNB and T-SN , 

TEID@T-SN)

TEID@T-SN w/o convertion


