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1. Introduction

In last RAN3 meeting, there are some initial discussions on support of direct data forwarding for inter-rat handover. Some leftover issues are as follows:
- 
Although it should be obvious, that data forwarding is a RAN issues, there are opinions that we should further discuss whether the RAN or the CN should make the final decision between direct or indirect forwarding.

- 
whether signalling the source side’s decision to do direct data forwarding shall take place towards the target NG-RAN node or whether the target bases the final decision on (implicit) configuration knowledge

- 
Inform SA2 on RAN3 assumptions. 

In this contribution, we make some analysis on the leftover issues and give our proposals accordingly.
2. Discussion
In [1], the general procedure on inter-rat handover is summarized. For 5G to 4G direction, the target MME could decide whether to allocate intermediate tunnel or just forwards the TNL address to AMF based on whether indirect data forwarding applied. Currently, AMF use Direct Forwarding Flag to inform the target MME of the applicability of indirect data forwarding. It seems no further information is needed from source AMF to target MME.
For handover from 4G to 5G, there is one FFS left i.e. the source MME would need to inform the target AMF about the Direct Forwarding Flag.* (this part is till FFS).From our point of view, MME, AMF and the target NG-RAN node should have the same knowledge on whether direct/indirect data forwarding should be performed. Otherwise, there may be problem. For example, if source eNB propose to perform direct data forwarding, MME would not allocate intermediate tunnel. However, the target gNB may decide to do indirect data forwarding and assign PDU session level data forwarding tunnel. It is not consistent with the current decision on data forwarding for inter-rat mobility
Based on above analysis, the source MME should inform the target AMF about the Direct Forwarding Flag. 
Proposal 1: It is proposed for the source MME to inform the target AMF on the applicability of direct data forwarding.

As to how to make sure the target node make the same decision as the source node, several possible options are as follows:
Option 1: O&M configuration
Option 2: Introduce a new IE i.e. direct data forwarding proposed in Handover Request message.

Option 3: Introduce a new IE i.e. direct data forwarding proposed within SM container in Handover Request message. 

From our point of view, option 1 should be first precluded. In 23.502, it is described that the applicability of direct data forwarding is based on e.g. the presence of IP connectivity and security association(s) between the S-RAN and the T-RAN. So, for the target NG-RAN node, based on the presence of IP connectivity and security association, it may think that direct data forwarding could apply and send E-RAB level data forwarding address to the AMF/source eNB. However, if the source eNB is a Rel-15 eNB, direct data forwarding is not supported which means the information and decision on direct/indirect data forwarding in the source side and target side is inconsistent. Another point that needs to be considered is the RAN sharing scenario. Different PLMN may have different policy on direct/indirect data forwarding, it is very complex to configure direct/indirect data forwarding per PLMN for RAN sharing scenarios.
Proposal 2: It is proposed to preclude the O&M configuration based solution since it is not reliable and put extra complexity.

For solution 2 and solution 3, the only difference is the direct data forwarding indication IE is generated by AMF or SMF.
In solution 2, the AMF just forwards the direct data forwarding flag IE which is received on N26 interface to the target NG-RAN node. When receiving Handover Request message, the target NG-RAN node first check the direct data forwarding flag IE to decide whether direct data forwarding should be perform. If not, then check the data forwarding not possible IE in the SM container to decide whether indirect data forwarding should be implemented. For this solution, the behaviour of SMF is not impacted due to the introduction of direct data forwarding.
For solution 3, AMF forwards the direct data forwarding flag IE to SMF, then, SMF decides whether data forwarding is possible or not based on the availability of direct data forwarding tunnel and indirect data forwarding tunnel. After that, SMF includes both data forwarding possibility and direct data forwarding possibility into the SM container send to target NG-RAN node via Handover Request message.
Both solution 2 and solution 3 could work. We have a slight preference on solution 2 since it has no impact on SMF.
Proposal 3: It is proposed to introduce a direct data forwarding flag IE in Handover request message.
3. Conclusion

Observation: For handover from 5G to 4G, currently, the Direct Forwarding Flag is used to inform target MME of the applicability of indirect data forwarding. Another IE needs to be introduced to inform target MME of the applicability of direct data forwarding.

Proposal 1: It is proposed for the source MME to inform the target AMF on the applicability of direct data forwarding.

Proposal 2: It is proposed to preclude the O&M configuration based solution since it is not reliable and put extra complexity.

Proposal 3: It is proposed to introduce a direct data forwarding flag IE in Handover request message.
The stage2/3 CR is also provided in [2][3]
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