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1 Introduction
RAN2 agreed that the SCG change to be used for signaling of PSCell change over the radio interface. Over X2 interface, SeNB modification procedure is used for PSCell change when new PSCell belong to the same SeNB. However it is not clear how the change of only cell (PSCell) to another cell of the same eNB is performed. In this contribution we look into possible procedures for PSCell change from the only cell to another cell of the SeNB.
2 Discussion

PSCell change can be performed to change PSCell 

a) to another configured SCell of the SeNB or

b) to another non-configured cell of the same SeNB. 

PSCell in Scenario a) is performed using SeNB modification procedure over X2 mapped onto SCG change over radio can be used for the PSCell change. 

One example of scenario b) is where there are more than one cell belong to SeNB however due to the UE capability limitation the UE may only be configured with one cell of the SeNB. 
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Figure 1: deployment scenario where only one cell of SeNB is configured.

In the example shown in Figure 1, SeNB has three cells. Only Cell1 is configured for the dual connectivity UE due to the UE capability limitation, hence cell1 is PSCell for the UE. Note that CA is allowed in SeNB considering that there is a deployment possibility for having more than one cell belongs to a SeNB. Based on the measurement results received, the MeNB may change the configured cell for the UE from cell1 to cell2. This involves the release of cell1 and add of cell2. 
As cell1 is the only cell in SCG, the release of cell1 results in release of SeNB.  In order to add the cell2 while releasing cell1, it is possible to use SeNB change procedure. Considering that the same SeNB is involved before and after SeNB change, path switch and data forwarding can be suppressed.
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Figure 2: SeNB change procedure
On the other hand the MeNB can request to add cell1 and release cell1 using MeNB initiated SeNB modification. The SeNB generates SCG-Config accordingly. Regardless of whether the SeNB change procedure or SeNB modification procedure is used over the X2, only one RRCConnectionReconfiguration message is transmitted to the UE.
Observation 1: in the case of only one cell can be configured due to UE capability limitation, the change of cell1 to cell2 of the same SeNB is allowed with one RRCConnectionReconfiguration message when the cell change is triggered by the MeNB. 

It is also possible that the SeNB requests to release the cell1 in scenario b shown in figure 1. As per previous agreements, cell release cannot be rejected by either of the eNBs. Upon the cell1 release request, MeNB may decide to add cell2 as cell2 radio quality is good enough and the UE can support one cell in SCG. However with the currently agreed procedure, the only possibility to add new cell2 is to release the whole SeNB first and add cell2 as SeNB addition after wards. The process involves two procedures as shown in Figure 3 and also two RRCConnectionReconfiguration messages to the UE. 
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Figure 3: change of only configured cell to another non-configured cell initiated by the SeNB
Observation 2: in the case of only one cell can be configured due to UE capability limitation, the change of cell1 to cell2 of the same SeNB is not allowed with one RRCConnectionReconfiguration message when the cell change is triggered by the SeNB. The change requires two procedures and two RRCConnectionReconfiguration messages.

Observation 1 and 2 highlights different concepts been followed in identical cell change scenario just because the trigger was originated from different eNBs. The procedures gives advantage to the MeNB triggered cell release, even though the cell release request from either of the eNBs should have similar consequences and should be treated equally.

Moreover, as highlighted in observation 2, the UE context is released at the SeNB and re-added at the same SeNB. Even when supporting HO within the same eNB and SeNB, the data forwarding and path switch are suppressed. There is no reason why the same principle should not be alowed when changing the PSCell within the same SeNB.

There are two possible options for support of cell change with one RRC message in scenario b where only one cell in SCG is allowed due to the UE capability limitation.

Option 1: SeNB triggered SeNB change 


[image: image5.emf]UE MeNB S-SeNB S-GW MME

9a. SNStatus Transfer

10. Data Forwarding

4. SeNB Release Confirm

T-SeNB

2. SeNB Addition Request

3. SeNB Addition Request Acknowledge

5. RRCConnectionReconfiguration

6. RRCConnectionReconfigurationComplete

7. SeNB Reconfiguration Complete

11. E-RAB Modification Indication

15. E-RAB Modification Confirmation

12. Bearer Modification

13. End Marker Packet

14. New Path

8. Random Access Procedure

9b. SN Status Transfer

16. UE Context Release

1. SeNB Release required


Figure 4: SeNB initiated SeNB change procedure

Option 2: using SeNB initiated SeNB Modification procedure
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Figure 5: SeNB Modification procedure - SeNB initiated.

Considering that the same SeNB is involved before and after the Cell change, the above scenario may preferably be modelled as PSCell change using SeNB modification procedure (option2).

Proposal: RAN2 is requested to discuss the scenario in support of cell change within the same SeNB, and agree on a procedure resulting in one RRCConnectionReconfiguration message to the UE.

3 Conclusion 

This contribution discusses the deployment scenario where only one cell of the SeNB to be permitted for UE due to the UE capability limitation. How to change PSCell when cell release is triggered by MeNB and SeNB are discussed. The following observations and proposal are made:
Observation 1: in the case of only one cell can be configured due to UE capability limitation, the change of cell1 to cell2 of the same SeNB is allowed with one RRCConnectionReconfiguration message when the cell change is triggered by the MeNB. 

Observation 2: in the case of only one cell can be configured due to UE capability limitation, the change of cell1 to cell2 of the same SeNB is not allowed with one RRCConnectionReconfiguration message when the cell change is triggered by the SeNB. The change requires two procedures and two RRCConnectionReconfiguration messages.

Proposal: RAN2 is requested to discuss the scenario in support of cell change within the same SeNB, and agree on a procedure resulting in one RRCConnectionReconfiguration message to the UE.
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