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Discussion and Decision
1. Introduction
In RAN2#83bis, it was agreed to support the carrier aggregation at both the MeNB and the SeNB. It was also agreed that the groups of serving cells associated with the MeNB and the SeNB are referred to as the MCG and the SCG, respectively. There are some open issues regarding the CA at the MeNB and the SeNB in dual connectivity. Important high level issues are the PCell change and the SCell change at either MeNB or SeNB in dual connectivity. The PCell change is discussed in another contribution [1]. In this contribution, we discuss the SCell change in dual connectivity and provide our preference. 

2. Discussion
2.1
SCell change in Rel-10 CA 
In Rel-10 CA, the PCell change is performed by the handover, while the SCell change is performed by RRC Connection Reconfiguration including sCellToReleaseList and/or sCellToAddModList. If an SCell is newly added, the SCell is in deactivated as a default and can be used after it is activated. Due to this procedure, the UE can continue the transmission/reception in the cell(s) that is not intended to be reconfigured. 
2.2
SCell change in dual connectivity 

In dual connectivity, there is only one PCell at the MeNB, while there is at least one SCell, which is the special cell containing PUCCH, at the SeNB and there may be additional SCell(s) at the MeNB and/or the SeNB. In the following, we discuss SCell change at the MeNB and the SeNB, respectively. 
2.2.1
SCell change at MeNB 
Since there is no difference from the CA in the MCG CA within the same MeNB, the SCell at the MeNB can be changed in the same manner as in CA.  

Proposal 1: The SCell change at the MeNB is performed as in CA. 
2.2.2
SCell change at SeNB 
There will be two types of SCell change at the SeNB. One is the change of a special cell, the other is the change of SCell other than the special cell at the SeNB. From the simplicity point of view, we discuss the latter one first. With respect to the functionality of the special cell, it will have some of PCell functionality, e.g. PUCCH, while other cells at the SeNB will not have any special functionality and they will be similar to the SCell in CA. So, there will be no need to change the concept of the SCell change for the SCG. Regarding the SCell change trigger, both the MeNB and the SeNB could initiate a reconfiguration of the SCells at the SeNB according to the current agreed SeNB modification procedure in the TR. It should be discussed further if any restriction for the triggering node is needed, e.g., only the SeNB can initiate or both the MeNB and the SeNB can initiate.
Proposal 2: For SCell at the SeNB other than the special cell, it can be changed as in CA by the SeNB, which may be initiated by the MeNB or the SeNB.
Next, we discuss the special cell change. The special cell may be changed due to some reasons, e.g. load balancing of PUCCH resources, in dual connectivity. To our understanding, when the special cell is changed, any communication on other SCells of the SCG should be interrupted, because similar to the PCell, the special cell would have a role of a kind of “anchor” among the SCG and this could make the UE behaivour simpler. The difference from the PCell change is that the special cell change will impact only on the SCG served by the SeNB. Considering this, there may be 2 options for the special cell change without handover. 
· Option 1: one step approach with SeNB modification procedure
· Option 2: two steps approach with SeNB release and SeNB addition procedures
In the Option 1, the MeNB or the SeNB initiates the special cell change by using the SeNB modification procedure. As shown in the figure 1, when the MeNB initiates the special cell change, the MeNB sends the special cell change request to the SeNB in the step 2a. If the SeNB accepts the request (step 3a), the SeNB creates and sends the RRC Connection Reconfiguration message needed for the special cell change to the MeNB in the step 4. While, when the SeNB initiates the special cell change, the SeNB creates the RRC Connection Reconfiguration message for the special cell change and send it to the MeNB in the step 4. It should be noted that the MeNB shall not change the contents of the RRC Connection Reconfiguration message sent by the SeNB for both cases. Unlike the PCell change, the handover procedure will not be necessary for the special cell change, because RRC connection establishment is controlled in the PCell only. From the security point of view, for 3C there will be no issue. For 1A, it should be discussed whether the security key at the SeNB (S-KeNB) need to be changed like PCell change or not. Our understanding according to the SA3 LS [2, attachment] is that the MeNB derives the S-KeNB from the KeNB and send it to the SeNB over X2 when establishing RBs in the SeNB. If the special cell is changed to another cell of the SCG, there would be no need to establish RB in the SeNB. If only the special cell is configured at the SeNB and the special cell is changed to another cell at the SeNB, there may be a need to establish new RB like HO. In this option, only if new RB is established at the SeNB, the CN needs to be involved in the procedure.
On the other hand, in the Option 2, at first the SCG configuration is released and the SCG is added again as shown in the figure 2. Since the SeNB addition can be triggered by the MeNB so far, the Option 2 would assume the MeNB triggers the special cell change at the SeNB basically. In this case, the MeNB requests the SeNB to release any configurations for the UE that is going to perform the special cell change at the SeNB and the SeNB replies to the request and releases the configurations. The MeNB also sends the UE the RRC Connection Reconfiguration message for releasing the SCG. Then, the MeNB requests the SeNB and the UE to start the SeNB addition procedure. This could be common for 1A and 3C basically, but for 3C the bearer that is split to the SeNB may also be released or reconfigured at the MeNB (FFS). If the SeNB should initiate the special cell change, there is a need to define the SeNB addition request message from the SeNB to the MeNB over X2 in the step 4. Additionally, in this option, the CN needs to be involved regardless of the triggering node.
[image: image1.emf]UE MeNB SeNB S-GW MME

0. SeNB addition

1a. RRM decision

( Special cell change )

1b. RRM decision

( Special cell change )

2a: SeNB Modification Request (Special cell Change Request)

3a. RRM decision

( Admit Special cell change )

4. SeNB Modification Command (Special cell Change)

5. RRC Connection Reconfiguration (SeNB reconfiguration)

6. RRC Connection Reconfiguration Complete

7. Random Access Procedure

8. SeNB Modification Complete

9. E-RAB Modification (for SeNB)

For MeNB

initiated


Fig. 1: Special cell change Option 1
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Fig. 2: Special cell change Option 2

The comparison of two options is summarized in the table below. At first, both options are simple, but the Option 2 is anyway already supported if the MeNB triggers the special cell change and the SeNB does not. However, in order to support the SeNB initiated special cell change, new message discussed above will be necessary. In terms of the signaling overhead over X2 or Uu, the Option 1 is better than the Option 2. Also, the throughput degradation will be smaller in the Option 1 due to shorter interruption time at the SeNB. Regarding the security key handling at the special cell change, there will be no concern for both the Option 1 and the Option 2 from our point of view. Based on the discussions above, it would be better to go for the Option 1 for the special cell change at the SeNB. In addition, as for the SCell change It should be discussed further if there is any restriction for the triggering node.

Proposal 3: As a working assumption, the special cell change at the SeNB is performed by the SeNB modification procedure, which may be initiated by the MeNB or the SeNB.
Table1. Comparison of options for the SCell change procedure

	
	Option 1
	Option 2

	Pros
	· Less signaling over X2 and Uu
	· No need to additional procedure for special cell change

	Cons
	· Need to involve the CN, if new RB is established at SeNB
	· More signaling over X2 and Uu

· Need to involve the CN

· Need to define the SeNB initiated SeNB addition procedure

	Note
	· 
	· Currently SeNB addition is initiated by the MeNB as in TR

· In 3C, FFS if the bearer at the MeNB, which is split to the SeNB, is also released or reconfigured?


3. Conclusion

In this contribution we discussed the SCell change in dual connectivity. For the SCell of the MCG or the SCell of the SCG other than the special cell, the same or similar approach could be applied as in CA. For the special cell change, there would be two options, i.e. one step approach and two steps approach. Based on pros and cons, we would like to propose the following: 
Proposal 1: The SCell change at the MeNB is performed as in CA. 

Proposal 2: For SCells at the SeNB other than the special cell, they can be changed as in CA, which may be initiated by either the MeNB or the SeNB.
Proposal 3: As a working assumption, the special cell change at the SeNB is performed by the SeNB modification procedure, which may be initiated by either the MeNB or the SeNB.
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