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1. Introduction
At the previous RAN3 meeting, some companies proposed the direct data forwarding during the dual connectivity handover (i.e. inter MeNB handover without SeNB change and eNB to MeNB change), and it has been captured as an open issue in the chairman’s note [1]. This contribution discusses the direct data forwarding for the dual connectivity handover.
2. Discussion
2.1. Direct data forwarding
The direct data forwarding is considered during two bearer type changes:
1. SCG  MCG change (i.e. the direct data forwarding from the SeNB to the target MeNB)
2. MCG  SCG change (i.e. the direct data forwarding from the source (M)eNB to the SeNB)
In the following sub-clauses, the possible specification impacts for the introduction of the direct data forwarding for both bearer type changes are analyzed.
2.2. SCG to MCG change
For the bearer type change from SCG to MCG, the data forwarding address of the target MeNB (i.e., GTP Tunnel Endpoint IE) should be provided to the SeNB. The target MeNB should include the data forwarding address of the corresponding SCG bearer in the HANDOVER REQUEST ACKNOWLEDGE (Step 4). In turn, the source MeNB should include the received address in the SENB RELEASE REQUEST (Step 5) as introduced in [2]. From the specification impact perspective, these messages would be adopted for forwarding the address since the GTP Tunnel Endpoint IE is already contained in the messages.


Figure 1. direct data forwarding with bearer type change (SCG to MCG)
Step 1-3.	Same as TR [3].
Step 4. The target MeNB includes own GTP Tunnel Endpoint for the SCG bearer to be changed in the HANDOVER REQUEST ACKNOWLEDGE.
Step 5. The source MeNB sends the SENB RELEASE REQUEST which includes the target MeNB’s GTP Tunnel Endpoint.

Proposal 1: For the direct data forwarding from the SeNB to the target MeNB, the target MeNB’s GTP Tunnel Endpoint should be delivered to the SeNB via the source MeNB with the HANDOVER REQUEST ACKNOWLEDGE and the SENB RELEASE REQUEST.

Issue of SCG to MCG bearer type change
- From the perspective of the source MeNB:
It should be decided by the target MeNB whether the bearer type change and the direct data forwarding are performed or not. However, the source MeNB cannot understand the decision. In other words, the source MeNB cannot understand whether it should include its own GTP Tunnel Endpoint or the target MeNB’s GTP Tunnel Endpoint in the SENB RELEASE REQUEST. Therefore, in order to inform the source MeNB of the direct data forwarding, it is desirable to add an explicit indicator in the HANDOVER REQUEST ACKNOWLEDGE.
Proposal 2: The HANDOVER REQUEST ACKNOWLEDGE should include additional IE to indicate if the direct data forwarding is performed or not.
- From the perspective of the SeNB:
According to the current specification [4], the direction of the SN STATUS TRANSFER and the data forwarding should be aligned. In other words, the SeNB needs to understand whether the direct data forwarding would be applied or not. Therefore in order to inform the SeNB of the direct data forwarding, it is desirable to add an explicit indicator in the SENB RELEASE REQUEST.
Proposal 3: The SENB RELEASE REQUEST should include additional IE to indicate if the direct data forwarding is performed or not.

2.3. MCG to SCG change
As a preparation of the bearer type change from MCG to SCG in case of the dual connectivity handover, the (target)SeNB should be requested to have an new E-RAB for an establishment of new SCG bearer. It could be assumed that the target MeNB requests the new E-RAB in the SENB ADDITION REQUEST (Step 2). Accordingly, the (target)SeNB includes its own data forwarding address in the SENB ADDITION REQUEST ACKNOWLEDGE (Step 3).
The difference between the indirect data forwarding and the direct data forwarding in case of the change from MCG to SCG is that the source (M)eNB should be informed the data forwarding address of the (target)SeNB. This is easily achieved by including a GTP Tunnel Endpoint of the (target)SeNB in the HANDOVER REQUEST ACKNOWLEDGE (Step 4).


Figure 2. direct data forwarding with bearer type change (MCG to SCG)
Step 1. Same as TR [3].
Step 2. The target MeNB requests the new SCG bearer in the SENB ADDITION REQUEST. 
Step 3. The SeNB includes the GTP Tunnel Endpoint for the new bearer in the SENB ADDITION REQUEST ACKNOWLEDGE.
Step 4. The target MeNB includes the SeNB’s GTP Tunnel Endpoint in the HANDOVER REQUEST ACKNOWLEDGE.
Note that step 5 is not needed in case of eNB to MeNB change.
Proposal 4: For the direct data forwarding from the source (M)eNB to the (target)SeNB, the (target)SeNB’s GTP Tunnel Endpoint should be delivered to the source (M)eNB via the target MeNB with the HANDOVER REQUEST ACKNOWLEDGE.

3. Conclusion
This paper discusses direct data forwarding for inter MeNB handover. RAN3 is kindly asked to discuss and agree on the following proposals:
Proposal 1: For the direct data forwarding from the SeNB to the target MeNB, the target MeNB’s GTP Tunnel Endpoint should be delivered to the SeNB via the source MeNB with the HANDOVER REQUEST ACKNOWLEDGE and the SENB RELEASE REQUEST.

Proposal 2: The HANDOVER REQUEST ACKNOWLEDGE should include additional IE to indicate if the direct data forwarding is performed or not.

Proposal 3: The SENB RELEASE REQUEST should include additional IE to indicate if the direct data forwarding is performed or not.

Proposal 4: For the direct data forwarding from the source (M)eNB to the (target)SeNB, the (target)SeNB’s GTP Tunnel Endpoint should be delivered to the source (M)eNB via the target MeNB with the HANDOVER REQUEST ACKNOWLEDGE.
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