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1 Introduction

Basic procedure involving MeNB change and SeNB change in dual connectivity support were briefly discussed in the last RAN2 meeting. The MeNB change procedure under discussion involves the MeNB change from one MeNB to another where the source MeNB may have configured with SeNB prior to the MeNB change. Dual connectivity would results in additional mobility scenarios, for example HO from the source MeNB to SeNB and intra-eNB HO. In this paper we provide our views on the mobility and dual connectivity support in special scenarios and discuss whether the agreed mobility procedure could be used to address these scenarios without further enhancements. 
2 Discussion

The mobility scenario A shown in Figure 1 is a typical mobility scenario involving dual connectivity. This scenario was the focus of the MeNB to MeNB HO procedure discussed in the last RAN2 meeting. During MeNB change, the SeNB is released thus the procedure was simplified. Mobility scenario B shown in Figure 1 illustrates the mobility scenario where SeNB is connected to both the source and target MeNBs. However, the response LS in S3-140210 indicates that SA3 believes the completion of the SA3 works on dual connectivity by June can consider only under the assumption that all offloaded bearers over SeNB are released at the handover. Therefore, no enhancement is discussed for scenario B. Mobility is handled for scenario B with release of SeNB during the MeNB change and addition of SeNB upon the completion of the MeNB change procedure in Rel-12.
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Figure 2: especial Mobility scenarios in dual connectivity support
Mobility scenario A: Scenario where the source eNB has configured dual connectivity while the target eNB doesn’t configure dual connectivity at the HO.

Mobility scenario B: Scenario where the source eNB has configured dual connectivity while the target eNB would configure dual connectivity at the HO. The SeNB is connected to both the source eNB and target eNB.

Mobility scenario C: Scenario where source eNB has configured dual connectivity with SeNB. Decision is made to HO the UE to SeNB. Ie, SeNB prior to HO and the target eNB is the same cell.

Mobility scenario D:  Intra eNB handover with SeNB configured.

Mobility scenario C and D shown in Figure 2 can be considered as especial mobility scenarios which could be resulted in dual connectivity support. Scenario C is where the source MeNB has configured dual connectivity with SeNB and the HO decision is made to HO the UE to the SeNB. Scenario D shows the intra-eNB HO while SeNB is configured. The two especial mobility scenarios C and D are analysed below.

Mobility scenario C is an especial case where SeNB is the target eNB. In order to avoid the data forwarding back and forth for offloaded bearer, the source eNB may indicate to the target eNB that no SN status transfer and data forwarding for the offloaded bearers at the SeNB release. However this could also be left to the eNB implementation. Additionally, the UE is in UL synchronisation to the SeNB prior to the handover, hence the RA procedure towards SeNB after the HO completion may seem to be unnecessary. A similar situation occurs in legacy handover when intra eNB hander is performed. Even though the enhancement was possible, it is agreed to keep a common handover procedure for both intra and inert eNB handover considering that the handover performance involving UL synchronisation results in an acceptable handover interruption. Similar argument can be made for the mobility scenario C. Other than possible data forwarding enhancement, the baseline handover procedure should be applied.  


[image: image5.emf]1a.  RRM Decision to 

add/modifySeNB 

resources

. 3. Admission control : 

. 5.  RRCConnectionReconfiguration

. 12.  RRCConnectionReconfigurationComplete

11.  Random Access Procedure

. 

S-GW MME

Source 

MeNB

UE

SeNB/Target 

MeNB 

1. HO decision

2. HO Request

4. HO Request Ack

6.  SeNB Release request

7.  SeNB Release Response

9. 

SN Status Transfer 

[for remaining bearers]

10. Data forwarding

13. Path switch request

14. Modify bearer 

request

15. Switch DL path

16.  Modify bearer response

17. Path switch response

18. UE context release

Indicate that the target eNB is the 

same as SeNB hence no SN 

status transfer and data forwarding 

for the offloaded bearers


Figure 3: Signalling flow supporting mobility scenario C where the UE is HO from the source MeNB to the SeNB
Proposal 1: other than the possible data forwarding enhancements, further signalling enhancement is not be necessary to support scenario C where MeNB to SeNB HO. 
Intra eNB handover is shown in mobility scenario D. Intra eNB handover could have been enhanced (ie: RACH less handover) in legacy system taking into account that the UE is connected to the same eNB before and after the handover. However a common handover procedure is kept to address both inter and intra eNB handover in legacy system. 
When considering intra eNB HO with dual connectivity the signalling and possible CN impacts should be evaluated prior to make the decision whether enhancements are required or not. 

If base line HO procedure to be used for the intra-eNB HO, the SeNB should be released at the HO. Upon successful HO completion, SeNB can be added. This two step procedure results in two path switch messages towards CN; one message at the completion of MeNB change and other message is for the offload bearer configuration using dual connectivity architecture 1A. Two step procedure also results in back and forth data forwarding from SeNB to MeNB.
One reason for intra-cell HO is due to the security key refresh. HO is used to guarantee key synchronisation after the security key refresh. The cell configuration most probably remains the same before and after the intra-cell HO for key refresh. If the addition of SeNB is considered within the HO, signalling towards CN due to path switching could be minimised. 

Note that the following agreement was made at the last RAN2 meeting for MeNB change procedure.
The target MeNB shall not configure target SCG as part of the RRCConnectionConfiguration including mobilityControlInfo. (we could still allow it if we find out that it has no further impact. But we will not optimize for this enhancement)
The addition of SeNB during the intra-eNB HO has some benefits in terms of reducing the signalling towards CN and avoidance of back and forth data forwarding between the MeNB and SeNB. Therefore, we propose to consider the SeNB addition during the HO at least for intra-eNB HO scenario. 

One reason for intra-cell HO is due to the security key refresh. HO is used to guarantee key synchronisation after the security key refresh. The cell configuration most probably remains the same before and after the intra-cell HO for key refresh. If the addition of SeNB is considered within the HO, signalling towards CN due to path switching could be minimised. 

The target eNB may make the decision to add SeNB during HO depending on the mobility scenarios considered. A SeNB addition during the handover requires “SeNB addition request/response” to be performed prior to the transmission of RRCConnectionReconfiguration messages including MobilityControlInfo to the UE. Moreover, the cell access information (eg: PRACH) for the SeNB should be included in the RRCConnectionReconfiguration including MobilityControlInfo, thus requiring modifications to the legacy RRCConnectionReconfiguration procedure.  SeNB addition request/response procedure within the handover procedure would delay the handover procedure especially in a deployment scenario where non-ideal backhaul links with long latency is considered. The delaying of HO procedure has negative impacts on the system performance. The target eNB should take above into consideration when adding SeNB during the HO procedure.

Proposal 2: RAN2 to re-discuss the SeNB addition during the HO procedure especially for intra-eNB HO scenarios. 
3 Conclusions

In this contribution, we discussed mobility scenarios other than the typical scenario involving MeNB handover in dual connectivity. It is discussed how to enable MeNB to SeNB handover and intra-cell handover. The following proposals were made. 
Proposal 1: other than the possible data forwarding enhancements, further signalling enhancement is not be necessary to support scenario C where MeNB to SeNB HO. 
Proposal 2: RAN2 to re-discuss the SeNB addition during the HO procedure especially for intra-eNB HO scenarios. 
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