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1. Introduction
At the last RAN3 meeting, some companies proposed the direct data forwarding during the inter MeNB handover without SeNB change, and it has been captured as an open issue in the report [1]. This contribution discusses the direct data forwarding for inter MeNB handover without SeNB change.
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 MeNB 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. There are two possible alternatives to understand it:
Alt 1. The source MeNB comprehends the RRC container and understands whether the bearer type change would be carried out or not.
Alt 2. The HANDOVER REQUEST ACKNOWLEDGE includes an explicit IE to indicate if the direct data forwarding is performed or not.
Although Alt 1 has less impact on RAN3 specification, it breaks layer independency and is burdensome for the source MeNB. Therefore, 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, the SeNB should be requested to have an additional E-RAB for an establishment of new SCG bearer. It could be assumed that the target MeNB requests the additional E-RAB in the SENB ADDITION REQUEST (Step 2). Accordingly, the SeNB includes its own data forwarding address in the SENB ADDITION REQUEST ACKNOWLEDGE (Step 3). This is the same manner as Rel-12.
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 MeNB should be informed the data forwarding address of the SeNB. This is easily achieved by including a GTP Tunnel Endpoint of the 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 additional SCG bearer in the SENB ADDITION REQUEST. 
Step 3. The SeNB includes the GTP Tunnel Endpoint for the additional bearer in the SENB ADDITION REQUEST ACKNOWLEDGE.
Step 4. The target MeNB includes the SeNB’s GTP Tunnel Endpoint in the HANDOVER REQUEST ACKNOWLEDGE.

Proposal 4: For the direct data forwarding from the source MeNB to the SeNB, the SeNB’s GTP Tunnel Endpoint should be delivered to the source MeNB via the target MeNB with the HANDOVER REQUEST ACKNOWLEDGE.
3. Conclusion
This paper discusses direct data forwarding for inter MeNB handover without SeNB change. 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 MeNB to the SeNB, the SeNB’s GTP Tunnel Endpoint should be delivered to the source MeNB via the target MeNB with the HANDOVER REQUEST ACKNOWLEDGE.
4. References
[1] [bookmark: _Ref426985523][bookmark: _Ref430097365][bookmark: _Ref419105940][bookmark: _Ref419106184][bookmark: _Ref398840449][bookmark: _Ref408507360]R3-15xxxx, “Draft Report of 3GPP TSG RAN WG3 meeting #89, Beijing, China, 24 – 28 August 2015”, 3GPP TSG RAN meeting #89bis
[2] [bookmark: _Ref426985530][bookmark: _Ref430097650]R3-151501, “Discussion on open issue for DC handover enhancement”, ZTE, China Telecom, 3GPP TSG RAN WG3 #89
[3] [bookmark: _Ref430265239]3GPP TR 36.875 V13.0.0 (2015-06), Extension of dual connectivity in E-UTRAN (Release 13)
[4] [bookmark: _Ref430857600]3GPP TS 36.423 V13.1.0 (2015-09), X2 application protocol (X2AP) (Release 13)

4/4
image2.emf
Source MeNB SeNB Target MeNB

1. HANDOVER REQUEST 

2. SENB ADDITION REQUEST

3. SENB ADDITION REQUEST ACKNOWLEDGE

4. HANDOVER REQUEST ACKNOWLEDGE

DL/UL GTP Tunnel Endpoint  IE for the bearer to 

be changed (MCG 

à

SCG)

5. SENB RELEASE REQUEST

6b. SN STATUS TRANSFER for MCG to SCG

6a. SN STATUS TRANSFER

Direct Data Forwarding

Data Forwarding

DL/UL Forwarding GTP Tunnel 

Endpoint  IE for the bearer to be 

changed (MCG 

à

SCG)


oleObject2.bin
�

バルーン型の吹き出しです。図形を選択して入力します。必要に応じて大きさを変更します。コントロール ハンドルを移動してポインターを話者に向けます。�

Source MeNB


SeNB


Target MeNB


1. HANDOVER REQUEST 


2. SENB ADDITION REQUEST


3. SENB ADDITION REQUEST ACKNOWLEDGE


DL/UL Forwarding GTP Tunnel Endpoint  IE for the bearer to be changed (MCG à SCG)



image1.emf
Source MeNB SeNB Target MeNB

1. HANDOVER REQUEST 

2. SENB ADDITION REQUEST

3. SENB ADDITION REQUEST ACKNOWLEDGE

4. HANDOVER REQUEST ACKNOWLEDGE

DL/UL GTP Tunnel Endpoint  IE for the 

bearer to be changed (SCG 

à

MCG)

5. SENB RELEASE REQUEST

6b. SN STATUS TRANSFER

for SCG to MCG

6a. SN STATUS TRANSFER

Direct Data Forwarding

Data Forwarding

DL/UL GTP Forwarding Tunnel Endpoint 

IE for the bearer to be changed (SCG 

à

MCG)


oleObject1.bin
�

バルーン型の吹き出しです。図形を選択して入力します。必要に応じて大きさを変更します。コントロール ハンドルを移動してポインターを話者に向けます。�

Source MeNB


SeNB


Target MeNB


1. HANDOVER REQUEST 


DL/UL GTP Forwarding Tunnel Endpoint IE for the bearer to be changed (SCG à MCG)



