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1. Introduction
In RAN3#97, capturing inter-master node handover with SN change to TS37.340[1] was proposed [2]. However, it was not captured as there are several comments that scenarios without specification impact should not be captured i.e. this scenario can be achieved by combination of current messages. So, it was clarified by chairman note[3].
“From RAN3 point of view, this scenario is supported with current specification text; there is no need to capture it in St2”

However, when this topic was discussed in RAN2 (email discussion of  99#49), the majority of company would like to capture the corresponding message flow to section 10 of TS37.340 as follows [4].
“Q4.1: Should Inter-Master Node handover with Secondary Node change be supported?
--------------Omited--------------

Q4.2: If yes, should the corresponding message flow be added to section 10 of 37.340?

	Company
	Yes/No
	Comment

	Nokia
	Yes
	Yes, handling to be clarified by appropriate TP from RAN3

	Intel
	Yes
	

	CATT


	Yes 
	

	Qualcomm
	Yes
	

	NEC
	Yes
	It is good to capture the flow in TS37.340 to show clearly it’s supported.

	DOCOMO
	Yes
	Agree with NEC and Nokia comment.

	Huawei, HiSIlicon
	Yes
	

	Sharp
	Yes
	

	Vivo
	Yes 
	

	Ericsson
	Yes
	

	LG
	Yes
	

	ZTE
	Yes/No
	We think it's important to clarify somewhere in Stage2 that this procedure is supported. No strong view on whether a complete message flow needs to be described.

	OPPO
	Yes
	

	Samsung
	Yes?
	It may be up to RAN3 which scenario’s to describe i.e. whether both with and without change of SN (assuming that from UE perspective, RAN2 scope, these would be the same) 


All companies agree to support Inter-Master Node handover with Secondary Node change and to describe the message flow in TS 37.340.”
And. RAN2 agreed to capture the scenario as follows in RAN2#99bis [5] and is currently drafting TP.
“R2-1711527
Summary of email discussion [99#49] on MN/SN procedures 
ZTE Corporation
discussion
Rel-15

Agreements

1:
SRB3 may only be used in scenarios with "no MN involvement” (it cannot be used to send a SN RRC Reconfiguration message in the “SN initiated SN modification with MN involvement” procedure).

2:
Add a reference to "measurement results for SN addition/change, UE capability coordination related parameters, DRBs/SRBs configuration" in the Stage 2 description of the MN->SN container (Further details to be discussed in Stage 3)

3:
Describe the message flow for Inter-Master Node handover with MN initiated Secondary Node change in TS 37.340. (Can be discussed offline how to capture this).

· =>
TP capturing above agreements in R2-1711942 (Offline discussion #18, ZTE)”
”
Thus, we propose to review the outcome of RAN2 after RAN2 endorsement.
Proposal : 
 RAN3 to review draft TS37.340 after endorsement of RAN2

Following parts are kept just for reference.
2. Discussion
The following table1 summarizes the necessary procedures related to inter master node handover and the relevant section in 37.340 capturing the behaviour.

Table 1: Procedures related to inter-master node handover and the relevant section in 37.340

	Master node  mobility case
	DC state
	Relevant section in 37.340
	Importance in operator’s deployment

	Inter MN handover without  SN change
	DC ( DC
	10.7 Inter-Master Node handover without Secondary Node change
	Need to be supported

	Inter MN handover with SN change
	
	N/A (non-existence)
	

	MN to eNB/gNB handover
	DC ( non DC
	10.8 Master Node to eNB/gNB Change
	

	eNB/gNB handover to MN
	Non DC ( DC
	10.9 eNB/gNB to Master Node change
	


As shown in the above table, the procedure for inter MN handover with SN change has not been captured in the specification.  Figure 1 shows illustration of the possible deployment where two Secondary Node areas covered by different Master Node. Since this operation is also considered important in DC deployment we propose that the relevant stage 2 sequence and behaviour as proposed in the ANNEX is to be captured in 37.340. The purpose of defining a specific sequence and node behaviour for this is to ensure that this case is also part of the possible DC operation in the standard and that the sequence (e.g., path switch and data forwarding setting, etc.) is optimized for this case.
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Figure 1: Inter MN handover with SN change mobility
Proposal : 
 RAN2/3 to agree to capture the sequence and node behaviour for “inter master node with secondary node change” in 37.340

3. Summary and Proposal
This paper showed that the operation for “inter MN handover with SN change” is one operation that needs to be supported in DC deployment but the relevant behaviour is not captured yet captured the 37.340. Therefore, the following is proposed:
Proposal : 
 RAN2/3 to agree to capture the sequence and node behaviour for “inter master node with secondary node change” in 37.340
ANNEX
The following is the proposed changes to TS 37.340 to include the operation of inter Master Node handover with Secondary Node change:
10.X
Inter-Master Node handover with Secondary Node change
10.X.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.
Inter-Master Node handover with Secondary Node change is used to transfer context data from a source MeNB to a target MeNB and to transfer context data from a source SgNB to a target SgNB
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Figure 10.X.1-1: Inter-MN handover with SN change

Figure 10.X.1-1 shows an example signaling flow for inter-Master Node handover with Secondary Node change:
1.
The source MeNB starts the handover procedure by initiating the X2 Handover Preparation procedure. The source MeNB includes the SeNB UE X2AP ID and SgNB ID as a reference to the UE context in the SgNB that was established by the source MeNB in the Handover Request message.

Editor’s note: FFS whether the source MeNB includes the SCG configuration in the HandoverPreparationInformation.

2.
If the target MeNB decides to change the SgNB, the target MeNB sends SgNB Addition Request to the target SgNB.

3.
The target SgNB replies with SgNB Addition Request Acknowledge.

4.
The target MeNB includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MeNB. 
5.
The source MeNB sends SgNB Release Request to the source SgNB..

6.
The source MeNB triggers the UE to apply the new configuration.

7/8.
The UE synchronizes to the target MeNB and replies with RRCConnectionReconfigurationComplete message.
9.
The UE synchronizes to the target SgNB.

10.
If the RRC connection reconfiguration procedure was successful, the target MeNB informs the target SgNB via SgNB Reconfiguration Complete message.
11/12.
Data forwarding from the source MeNB or the source SgNB takes place. If the target MeNB decides to move the SCG bearer or SCG split bearer to the target SgNB, Direct and indirect forwarding between the SgNBs is possible. 
13-16.
The target MeNB initiates the S1 Path Switch procedure.
NOTE:
If new UL TEIDs of the S-GW are included, the target MeNB performs MeNB initiated SgNB Modification procedure to provide them to the target SgNB. 
17.
The target MeNB initiates the UE Context Release procedure towards the source MeNB.

18.
Upon reception of the UE Context Release message, the source SgNB can release C-plane related resource associated to the UE context towards the source MeNB. Any ongoing data forwarding may continue. 

10.7.2
MR-DC with 5GC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

Inter-Master Node handover with Secondary Node change is used to transfer context data from a source MN to a target MN and to transfer context data from a source SN to a target SN.
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Figure 10.X.2-1: Inter-MN handover with SN change

Figure 10.X.1-1 shows an example signaling flow for inter-Master Node handover with Secondary Node change:
1.
The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure. The source MN includes the SN UE XnAP ID and SN ID as a reference to the UE context in the source SN that was established by the source MN in the Handover Request message.

Editor’s note: FFS whether the source MN includes the SCG configuration in the HandoverPreparationInformation.

2.
If the target MN decides to change the SN, the target MN sends SN Addition Request to the target SN.

3.
The target SN replies with SN Addition Request Acknowledge.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. 
5.
The source MN sends SN Release Request to the source SN..

6.
The source MN triggers the UE to apply the new configuration.

7/8.
The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message.
9.
The UE synchronizes to the target SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the target SN via SN Reconfiguration Complete message.
11/12.
Data forwarding from the source MN or the source SN takes place. If the target MN decides to move the SCG bearer or SCG split bearer to the target SN, direct and indirect forwarding between the SNs is possible. 
13-16.
The target MN initiates the S1 Path Switch procedure.
NOTE:
If new UL TEIDs of the UPF are included, the target MN performs MN initiated SN Modification procedure to provide them to the target SN. 

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message, the source SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. 

------------------Unchanged sections are omitted--------------------------
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