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1 Introduction

When the MeNB performs the SeNB change or the MeNB change, the data in the source SeNB maybe need to be forwarded to the target SeNB or target MeNB. How to establish the data forwarding path is discussed in this contribution.
2 Discussion
In the existing S1 handover, the source eNB may forward the PDCP SUD or fresh data without SN to the target eNB. Packet forwarding can take place either directly from the source eNodeB to the target eNodeB, or indirectly from the source eNodeB to the target eNodeB via the source and target Serving GWs. The availability of a direct forwarding path is determined in the source eNodeB and indicated to the source MME. 

In the DC, especially in the SeNB change, the source SeNB may forward to the target SeNB all downlink PDCP SDU with their SN that have not been acknowledged by the UE and forward fresh data without SN to the target SeNB. taking the SeNB change as the example, the SeNB signaling flow is showed in the Figure-1.
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Figure 1: SeNB change

The data can be forwarding from the source SeNB to the target SeNB indirectly, as showed in the red dotted line in the above figure. Or the data can be forwarded directly, as showed in the blue dotted line in the figure 1.

For the indirect path: the target SeNB allocates the TEID-1 for data forwarding and sends the TEID-1 to the MeNB. The MeNB allocates another TEID-2 for data forwarding and sends this TEID-2 to the source SeNB to trigger the data forwarding. The source SeNB forwards the data to the MeNB via TEID-2. The MeNB maps the TEID-2 to the TEID-1 and forwards the data to the target SeNB.
For the direct path: the target SeNB allocates the TEID-1 for data forwarding and MeNB include this TEID-1 to the source SeNB. The source SeNB forwards data to the target SeNB via TEID-1.

Proposal: Indirect data forwarding and direct data forwarding are applied in DC.

3 Text Proposal
//---------------------- TP for 36.300, first change-----------------
4. X.3.2
E-UTRAN User Plane for dual connectivity
Figure 4.X.3.2-1 shows U-plane connectivity of eNBs involved in dual connectivity for a certain UE. U-plane connectivity depends on the bearer option configured:

-
For MCG bearers, the MeNB is U-plane connected to the S-GW via S1-U, the SeNB is not involved in the transport of user plane data.

-
For split bearers, the MeNB is U-plane connected to the S-GW via S1-U and in addition, the MeNB and the SeNB are interconnected via X2-U. 

-
For SCG bearers, the SeNB is directly connected with the S-GW via S1-U. 
· In case of SeNB change, there is a GTP forwarding tunnel associated with each bearer subject to forwarding, spanning from the target SeNB to the source SeNB directly, or from the source SeNB to the target SeNB via the MeNB.

[image: image2.emf]MeNB

S-GW

SeNB

S

1

-

U

X2-U

S

1

-

U


Figure 4.X.3.2-1: U-Plane connectivity of eNBs involved in dual connectivity.

//---------------------- TP for 36.300, first change end-----------------
//---------------------- TP for 36.300, second change-----------------
10.1.2.1.2
U-plane handling

The U-plane handling during the Intra-E-UTRAN-Access mobility activity for UEs in ECM-CONNECTED takes the following principles into account to avoid data loss during HO:

-
During HO preparation U-plane tunnels can be established between the source eNB and the target eNB. There is one tunnel established for uplink data forwarding and another one for downlink data forwarding for each E-RAB for which data forwarding is applied. In the case of a UE under an RN performing handover, forwarding tunnels can be established between the RN and the target eNB via the DeNB. In case of DC, forwarding tunnels can be established between the source SeNB and the target MeNB directly or via the source MeNB.
-
During HO execution, user data can be forwarded from the source eNB to the target eNB. The forwarding may take place in a service and deployment dependent and implementation specific way.

-
Forwarding of downlink user data from the source to the target eNB should take place in order as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied.

-
During HO completion:

-
The target eNB sends a PATH SWITCH message to MME to inform that the UE has gained access and MME sends a MODIFY BEARER REQUEST message to the Serving Gateway, the U-plane path is switched by the Serving Gateway from the source eNB to the target eNB.
-
The source eNB should continue forwarding of U-plane data as long as packets are received at the source eNB from the Serving Gateway or the source eNB buffer has not been emptied.

//---------------------- TP for 36.300, second change-----------------
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