3GPP TSG-RAN WG3 #103

R3-190287
Athens, Greece, 25th Feb – 1st Mar 2019



Source:
CATT

Title:
Discussion on data forwarding for inter-RAT mobility 
Agenda Item:
10.1
Document for:
Discussion
1. Introduction

In RAN#82 meeting, a new WI on inter-RAT mobility is agreed whose objectives are as follows:
Enable direct data forwarding per bearer, (other solutions are not precluded if justified) during inter-system mobility between NG-RAN and E-UTRAN (where direct connectivity between source and target nodes exists), in addition to the existing solution for indirect data forwarding. 

· Define solution in stage 2, including e.g. bearer ID mapping, QoS handling, end marker handling, etc.

· Define solution in stage 3, if needed, e.g. in NGAP

Address interoperability issues, if any.

Involve SA2 if needed.

In this contribution, we make some analysis on the overall procedure and give our proposals accordingly.
2. Discussion
In Rel-15, direct data forwarding is only supported for intra-system handover. The source NG-RAN node would inform the SMF and AMF whether direct data forwarding is available. In 23.502, there is following description: The indication from S-RAN can be based on e.g.the presence of IP connectivity and security association(s) between S-RAN and T-RAN. If the Direct Forwarding Path Availability indicates direct forwarding is not available and the SMF knows that there is no indirect data forwarding connectivity between source and target, the N2 SM Information also includes a Data forwarding not possible indication[1].
According to above sentence, for intra-system handover,it could be seen that the indication from the source node is used for SMF to decide whether data forwarding is possible between source node and target node.

For inter-rat handover, the assumption in rel-15 was direct data forwarding is not supported. Thus during the handover from 4G to 5G,  SMF based on the indication from the AMF only needs to detect whether there is indirect data forwarding connectivity between source and target and then include whether data forwarding is possible or not to the target node. The current description in TS 23.502 is as follows:
“The AMF includes Direct Forwarding Flag to inform the SMF of the applicability of indirect data forwarding.”
“If the Direct Forwarding Flag indicates indirect forwarding and there is no indirect data forwarding connectivity between source and target, the SMF shall further include a "Data forwarding not possible" indication in the N2 SM information container.”
Based on above description, it seems that for inter-rat handover, the AMF utilizes the IE of direct forwarding to indicate whether indirect data forwarding applies between source and target. The AMF could only get the information from MME. However, the MME just determines the applicability of indirect data forwarding by itself, i.e. without information from source eNB. 
Now, in this Rel-16 WI, direct data forwarding is supported for inter-rat handover. So, the IE Direct Forwarding Path Availability could also be used to indicate whether direct data forwarding is available or not for inter-rat handover. In this case, this information could be transferred from MME to AMF, then AMF would inform SMF whether direct data forwarding is possible or not. SMF could detect whether data forwarding is possible based on the availability of both direct data forwarding and indirect data forwarding. It is quite similar with intra-system handover.
Observation: In Rel-16, the IE Direct Forwarding Path Availability in Handover required message could be used to inform core network on whether direct data forwarding is possible from source side. Then the SMF could decide whether data forwarding is possible. 
Proposal 1: It is proposed to send a LS to SA2 to inform SA2 that direct data forwarding could be supported in Rel-16, and the source eNB inform MME of the data forwarding configuration via Direct Forwarding Path Availability IE which is not present for inter-rat handover in Rel-15. 
As to how the source node decides whether direct data forwarding path is available, it may be based on its own knowledge or configuration e.g. the presence of IP connectivity and security association(s) between S-RAN and T-RAN. So, it is possible that the source and target have different understanding on whether direct data forwarding or indirect data forwarding should be applied. 
For example, the source decides direct data forwarding should be applied. In the SMF, although it knows that indirect connectivity between source and target is not available, it would not include data forwarding not possible IE in the N2 SM message. When receiving handover request message from AMF, the target NG-RAN node does not know whether a direct data forwarding address or an indirect data forwarding address should be included in Handover Request ACK message, since it does not know the configuration in the source node e.g. whether inter-rat direct data forwarding is allowed in source side, interoperability issues would happen. As figure 1 depicts.
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                                  Figure 1 Date forwarding information transfer between nodes

To avoid the above issue happen, a simple solution is that AMF includes the information on whether direct data forwarding is available in the source eNB in Handover Request message. Then based on the new introduced IE and the SM container in Handover Request message, the target NG-RAN node could know which type of data forwarding address should be used included in the HO ACK message. Table 1 gives an example.
                        Table 1 Behavior of target NG-RAN node based on information in HO Request message
	
	DL forwarding is possible(SM message from SMF to Target NG-RAN node)
	DL forwarding is not possible(SM message from SMF to Target NG-RAN node)

	Direct data forwarding available(in handover request message)
	Target node provide direct data forwarding address
	No data forwarding address is provided

	Direct data forwarding not available(in handover request message)
	Target node provide indirect data forwarding address
	No data forwarding address is provided


Proposal 2: It is proposed to introduce a direct data forwarding available IE in Handover Request message.
3. Conclusion

Observation: In Rel-16, the IE Direct Forwarding Path Availability in Handover required message could be used to inform core network on whether direct data forwarding is possible from source side. Then the SMF could decide whether data forwarding is possible.  

Proposal 1: It is proposed to send a LS to SA2 to inform SA2 that direct data forwarding could be supported in Rel-16 via Direct Forwarding Path Availability IE and in Rel-15 this IE is not present for inter-rat handover. 
Proposal 2: It is proposed to introduce a direct data forwarding available IE in Handover Request message.
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