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1. Introduction
In last meeting, we have achieved the high level progress on SN change procedure. However, there are still some open issue on the details for both stage 2 and 3. In this paper, we will investigate the open issues. The corresponding proposals are also provided. 
2. Discussion



Fig. 1 Change of SN procedure - SN initiated. [3]

2.1 Issue 1: whether Measurement Report received from UE in Source SN side should be included in SgNB Change Required message or not

In EN-DC, the measurement report received from UE in source SN side could be only available in its side. The MN has no information on it. For SN change, this measurement report on the cells is the necessary information for target SN to decide the final serving cells.  
Proposal 1): Measurement Report received from UE in Source SN side should be included in SgNB Change Required message for the SN change procedure.  

2.2 Issue 2: whether target cell/cell list or target node ID should be included in SgNB Change Required message
This open issue was captured in both stage 2 [3] and stage 3 [4], the following text is in stage 2:  
· The source SgNB initiates the SgNB change procedure by sending SgNB Change Required message which contain a candidate target cell or target node ID.
Editor’s note: FFS whether cell list can be indicated in step 1.
In last meeting, there were some different views on this issue: 
· Option 1: Target cell/cell list/target node ID should be included explicitly in X2 message, i.e., SgNB Change Required message
· Option 2: Transparent container from Source SN to target SN would work (source SN -> MN -> target SN)
Option 2 is to reply the RRC Container (source SN -> MN -> target SN), in which the candidate cell list is included. However, one direct question is how to let MN to know the target SN when it receives the SgNB Change Required message. It should be noted that MN (LTE node) may not interpret the RRC container of NR node. Thus MN has no way to trigger the SN Addition procedure towards the target SgNB. 
From the analysis above, it seems that option 1 should be selected. 
Proposal 2): Target information should be included explicitly in X2 message, i.e., SgNB Change Required message. 
Furthermore, there are two candidates to express the explicit information in X2 message 
· Candidate 1: target cell/cell list
· Candidate 2: target node ID/ID list
In last RAN2 meeting, one agreement was achieved, given as follows: 

Agreements related to SCG cell related parameters (at least for EN-DC)
1	RAN2 confirm that MN only initiates SN addition/ release i.e. that MN initiated SCG addition/ release is not supported
2.1	(At SN addition) MN provides measurement results rather than explicitly indicating the SCG cell to be added
2.2	No further SCG cell related parameters(beyond the measurements) need to be exchanged (i.e. no need for inter-node signalling regarding SCG cell addition assuming UE capability related info is indicated differently)
3	Measurement results provided by MN to SN at SN addition are specified by RRC (inter node message). FFS whether encoding of measurements is defined in NR or LTE RRC.

During the SN addition procedure, MN provides measurement results rather than explicitly indicating the SCG cell to be added, which means that the final cell is decided by SN based on the measurement report received from MN. 
For SN change procedure, the same principle should also be applied. It means that the source SN can just decides the target node(s). The target node ID(s) is included in the SgNB Change Required message for notifying MN on where to trigger the SN addition procedure. 
Based on the analysis above, the following proposal is suggested: 
Proposal 3): The target SN node ID(s) should be included SgNB Change Required message for SN change procedure. 

Proposal 4): To adopt the corresponding stage 2 TP and stage 3 TP in the Annex. 

3. Conclusion
In this contribution, we have investigated the issues for secondary node change. The following proposals are suggested to RAN3:
Proposal 1): Measurement Report received from UE in Source SN side should be included in SgNB Change Required message for the SN change procedure.  
Proposal 2): Target information should be included explicitly in X2 message, i.e., SgNB Change Required message.
Proposal 3): The target SN node ID(s) should be included SgNB Change Required message for SN change procedure. 
Proposal 4): To adopt the corresponding stage 2 TP and stage 3 TP in the Annex. 
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1. Text Proposal for stage 2 TS 37.340

----------------Start of the First Change---------------
[bookmark: _Toc488070704]10.5.1	EN-DC
Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.
The change of Secondary Node procedure is initiated either by MeNB or SgNB and used to transfer a UE context from a source SgNB to a target SgNB and to change the SCG configuration in UE from one SgNB to another.
The Change of Secondary Node procedure always involves signalling over MCG SRB towards the UE.
MN initiated SN Change


Figure 10.5.1-1: Change of SN – MN initiated
Figure 10.5.1-1 shows an example signalling flow for the MN initiated Change of Secondary Node:
1/2.	The MeNB initiates the change of SgNB by requesting the target SgNB to allocate resources for the UE by means of the SgNB Addition procedure. If forwarding is needed, the target SgNB provides forwarding addresses to the MeNB. 
Editor’s note: Availability of RACH-less access is FFS
3.	If the allocation of target SgNB resources was successful, the MeNB initiates the release of the source SgNB resources. If data forwarding is needed the MeNB provides data forwarding addresses to the source SgNB. Either direct data forwarding or indirect data forwarding is used for SCG bearer and SCG split bearer. Only indirect data forwarding is used for MCG Split bearer. Reception of the SgNB Release Request message triggers the source SgNB to stop providing user data to the UE and, if applicable, to start data forwarding.
4/5.	The MeNB triggers the UE to apply the new configuration. The MeNB indicates to the UE the new configuration in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SgNB. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SgNB. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
6.	If the RRC connection reconfiguration procedure was successful, the MeNB informs the target SgNB via SgNBReconfigurationComplete message with the encoded NR RRC response message for the target SgNB.
7.	The UE synchronizes to the target SeNB.
8/9.	If applicable, data forwarding from the source SgNB takes place. It may be initiated as early as the source SgNB receives the SgNB Release Request message from the MeNB.
10-14.	If one of the bearer contexts was configured with the SCG or SCG split bearer option at the source SgNB, path update is triggered by the MeNB.
15.	Upon reception of the UE Context Release message, the source SgNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
SN initiated SN Change


Figure 10.5.1-2: Change of SN – SN initiated
Editor’s note: The figure above might need further revision.
Figure 10.5.1-2 shows an example signalling flow for the Change of Secondary Node initiated by the SN:
1.	The source SgNB initiates the SgNB change procedure by sending SgNB Change Required message which contain a candidate target cell or target node ID(s).
Editor’s note: FFS whether cell list can be indicated in step 1.
2/3.	The MeNB requests the target SgNB to allocate resources for the UE by means of the SgNB Addition procedure. If forwarding is needed, the target SgNB provides forwarding addresses to the MeNB.
4/5.	The MeNB / SgNB triggers the UE to apply the new configuration. The MeNB indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SgNB. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SgNB. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
Editor’s note: It is FFS whether the MeNB and/or the SgNB triggers the UE to apply the new configuration.
6.	If the allocation of target SgNB resources was successful, the MeNB confirms the release of the source SgNB resources. If data forwarding is needed the MeNB provides data forwarding addresses to the source SgNB. Either direct data forwarding or indirect data forwarding is used for SCG bearer and SCG split bearer. Only indirect data forwarding is used for MCG Split bearer. Reception of the SgNB Change Confirm message triggers the source SgNB to stop providing user data to the UE and, if applicable, to start data forwarding.
7.	If the RRC connection reconfiguration procedure was successful, the MeNB informs the target SgNB via SN Reconfiguration Complete message with the encoded NR RRC response message for the target SgNB.  
8.	The UE synchronizes to the target SgNB.
9/10.	If applicable, data forwarding from the source SgNB takes place. It may be initiated as early as the source SgNB receives the SgNB Change Confirm message from the MeNB.
11-15.	If one of the bearer contexts was configured with the SCG bearer or SCG split bearer option at the source SgNB, path update is triggered by the MeNB.
16.	Upon reception of the UE Context Release message, the source SgNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
----------------End of the Change---------------



2. Text Proposal for stage 3 TS 36.423

----------------Start of the First Change---------------
8.X.5	SgNB Change 
8.X.5.1	General
This procedure is used by the SgNB to change to another SgNB.
The procedure uses UE-associated signalling.
8.X.5.2	Successful Operation


Figure 8.X.5.2-1: SgNB Change, successful operation.
The SgNB initiates the procedure by sending the SGNB CHANGE REQUIRED message to the MeNB. When the SgNB sends the SGNB CHANGE REQUIRED message, it shall start the timer TDCoverall. 
The SGNB CHANGE REQUIRED message may contain
-	the SgNB to MeNB Container IE (the container is FFS).
-	the target gNB ID
If the MeNB is able to perform the change requested by the SgNB, the MeNB shall send the SGNB CHANGE CONFIRM message to the SgNB. For each E-RAB configured with the SCG bearer option or SCG split bearer, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of uplink and downlink packets to be performed for that bearer. For each E-RAB configured with the split bearer option, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of downlink packets to be performed for that bearer.
The SgNB may start data forwarding and stop providing user data to the UE and shall stop the timer TDCoverall upon reception of the SGNB CHANGE CONFIRM message.
----------------End of the first Change---------------

----------------Start of the second Change---------------
9.1.X.15	SGNB CHANGE REQUIRED
This message is sent by the SgNB to the MeNB to request the change of SgNB for a specific UE.
Direction: SgNB  MeNB.
Editor’s note: Whether to add target gNB ID or cell list is pending on further discussion. FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB
	YES
	reject

	SgNB UE X2AP ID
	M
	
	gNB UE X2AP ID
9.2.XX
	Allocated at the SgNB
	YES
	reject

	Target gNB ID
	M
	
	Reference
	
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	SgNB to MeNB Container
	M
	
	OCTET STRING
	Editor’s note: the container is FFS
	YES
	reject




----------------End of the second Change---------------
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