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1. Introduction
This paper discusses the modelling of SeNB change procedure in dual connectivity operation.
2. Discussion
The modelling of SeNB change (MeNB is not change) can be realized in several ways. The followings are some of the modelling options:

1. Option1: SeNB change with basic addition/release procedure
C-plane handling

This model is the basic model, where SeNB release procedure and SeNB addition procedure are performed independently and sequentially. The MeNB performs SeNB release procedure in X2 and the associate RRC reconfiguration, and then the completion of SeNB release procedure, the MeNB performs SeNB addition procedure and the associated RRC reconfiguration.
U-plane handling

Since the release procedure and addition procedure is performed separately, interruption time and data loss are foreseen in U-plane data reception.  However, for arch. 3C, there are means to minimize the data loss, e.g., data is sent from MeNB before the release procedure. 
2. Option 2: SeNB change with optimized addition/release procedure
C-plane handling

In this model, delay caused by RRC signalling is optimized compared to that of model 1, since addition and release preparation in the network between MeNB and old/new SeNB over X2 is finalized before MeNB send RRC reconfiguration to the UE. Over X2, SeNB release procedure is performed after SeNB addition procedure, to ensure that the UE can still send/receive U-plane data from old-SeNB. This creates a slight complexity in the MeNB due necessity to temporarily store two SeNBs related UE context.

U-plane handling

For arch. 1A, data forwarding from old SeNB to new-SeNB via MeNB can be considered to minimize data loss. For arch. 3C, assuming bearer split, data forwarding from old to new SeNB via MeNB is not needed, if data forwarding from old SeNB to MeNB is performed, so that the data can be sent from MeNB to UE.

3. Option 3: Handover based SeNB change
C-plane handling

In this model, SeNB change is realised with handover-like procedure triggered by old SeNB following handover required indication from MeNB. The procedure looks somewhat similar with RN handover. The handover request/ response messages from old/new SeNB are proxied by MeNB, i.e., the MeNB received a message from new(old) SeNB and send the exact same contents to old (new) SeNB.
In this model, termination of RRC in the MeNB resulted in additional signalling, i.e., from MeNB to the old SeNB indicating that handover is required based on UE measurements received in MeNB, and from old SeNB to MeNB indicating that HO should be executed, after which MeNB sends the necessary RRC reconfiguration to UE. 

U-plane handling

Similar handling as in option 2.

The figures below show illustration of the above modelling option 1, 2 and 3, respectively. Table 1 summarizes the difference of the three options.
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Figure 1: Model option 1

Figure 2: Model option 2
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Figure 3: Model option 3

Table 1: Summary of the three modelling options
	Comparison Item
	Option 1:

SeNB add-release
	Option 2: 

SeNB add-release optimized
	Option 3:

SeNB handover

	RRC procedure delay
(Interruption time)
	2 RRC reconfigurations
	1 RRC reconfiguration
	1 RRC reconfiguration

	X2 procedure delay
	2 round-trip X2 procedure
	2 round-trip X2 procedure
	3 round-trip X2 procedure

	S1 procedure impact
	Arch. 1A: 2 path switch

Arch. 3C: None
	Arch: 1A: 1 path switch

Arch. 3C: None
	Arch. 1A: 1 path switch

Arch. 3C: None

	Complexity in RRC procedure


	No additional complexity (Basic procedure) 
	SeNB add/release in one RRC reconf 
	SeNB add/release in one RRC reconf.

	MeNB impact
	Additional RRC signalling processing
	Additional complexity to store temporary context of two SeNBs.


	· Additional complexity to story temporary context of two SeNBs.

· Additional processing capability due to more X2 signaling 

	U-plane handling 
	No forwarding

(Data loss is foreseen, some means to minimize this impact may be available for arch. 3C, but not for 1A)
	For arch. 1A: Data forwarding (old SeNB(MeNB(new SeNB) may be considered

For arch 3C: Data forwarding (old SeNB(MeNB(new SeNB) is not needed. Bearer split operation allows to send data from MeNB. (Data forwarding from old SeNB ( MeNB is needed.)
	Same as option 2


It is assumed that for basic dual connectivity operation, SeNB addition procedure and SeNB release procedure will be defined. This means, option 1 is, by default, supported and can be used relying on network implementation. The question is whether the standards need to support more optimized SeNB change procedure. Comparing the three options, DOCOMO think that option 2 is simpler than option 3 and gives some advantages in terms of U-plane handling compared to option 1. 

Proposal: 
RAN2 should consider supporting SeNB change procedure based on option 2 (optimized SeNB addition/release).
3. Summary and Proposal
This paper discussed the modelling of SeNB change (MeNB is not changed) in dual connectivity operation. Three options were presented, namely (1) SeNB change with basic addition/release procedure (2) SeNB change with optimized addition/release procedure and (3) Handover based SeNB change. This paper showed that option 1 is, by default, supported assuming basic SeNB addition and release procedure are anyway need to be defined. Therefore, based on the shown comparison between the three options, we proposed for RAN2 to consider supporting option 2.

Proposal: 
RAN2 should consider supporting SeNB change procedure based on option 2 (optimized SeNB addition/release).
ANNEX
1. Signalling scheme for SeNB change in model option 1:  SeNB change with basic addition/ release procedure
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2. Signalling scheme for SeNB change in model option 2:  SeNB change with optimized addition/ release procedure
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3. Signalling scheme for SeNB change in model option 2:  SeNB change with optimized addition/ release procedure
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