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1   Introduction
Last RAN3#103 meeting discussed the new WI on direct data forwarding for inter-system handover, and made initial agreements as follows.  

Prerequisites: availability of a direct path for UP, support of direct forwarding by the NG-RAN node. 
WA: Try direct data forwarding first when prerequisites are fulfilled; if this is not possible, fall back to Rel-15 indirect data forwarding (“RAN decides”); this can be enabled either by configuration, or by src node providing info on availability of direct path to target.

The stage 2 was endorsed as baseline in [1] on the basis of the offline discussion in [2]. In this document we propose to discuss the remaining issues on the direct data forwarding for inter-system handover.  
2   Discussion

2.1   From 5GC to EPC 
· The involvement of 5GC 
There is an editor note in [1] as follows. 
Editor’s Note:
Whether and in which way the 5GC is involved in the control of direct data forwarding may require further discussions.

As described in [1], the source NG-RAN node indicates to the 5GC whether direct data forwarding path is available, which is already included in TS 38. 413. It can be observed that the Direct Forwarding Path Availability IE is transferred to both AMF and SMF respectively. 
9.3.1.64
Direct Forwarding Path Availability

This IE indicates whether a direct forwarding path is available.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Direct Forwarding Path Availability
	M
	
	ENUMERATED (direct path available, …) 
	


Based on this information, the 5GC can decide whether to request to setup the tunnel for data forwarding. For example, if it is set as available, the 5GC shall not assign the data forwarding tunnel. 
Also in section 4.11.1.2 of TS 23. 502, direct and indirect data forwarding using N26 interface is well described. Hence with the Direct Forwarding Path Availability IE, the EPC or 5GS can decide whether to setup the indirect data forwarding tunnel or not.  Other than the above, we don’t see additional procedures or actions that the 5GC should be involved. 
Proposal 1: For the 5GS to EPC handover, the 5GC can reuse the Direct Forwarding Path Availability IE to determine whether to setup indirect UP forwarding tunnel while no further actions are needed. 
•
Fallback to indirect data forwarding
There were discussions on falling back to Rel-15 indirect data forwarding at last RAN3 meeting. Since the target eNB only setups the E-RAB level tunnel towards the SGW/PGW for indirect data forwarding, and towards the source NG-RAN for direct data forwarding, it does not need to differentiate between indirect or direct data forwarding. Hence for the 5GC to EPC handover, there is no need to introduce the indirect to direct fallback data forwarding. 

Proposal 2: For the 5GC to EPC handover, the fallback to Rel15 indirect data forwarding is not needed.  
2.2   From EPC to 5GC
· The knowledge of indirect or direct at the target node 

There is an Editor’s note in [1]. 
- 
In case direct data forwarding:

-
Direct path availability is indicated by the source eNB.
Editor’s note:
Whether and how the target NG-RAN receives respective information is FFS.

The target NG-RAN should be aware of the direct path availability so as to act accordingly, technically, 
· For indirect data forwarding, the PDU session tunnel address is allocated;

· For direct data forwarding, the E-RAB tunnel address is setup.

Basically, the target NG-RAN can acquire this direct path availability via OAM configurations based on the source eNB/cell ID, while the latter can be referred from the UE History Information IE. 
Proposal 3: For the EPC to 5GC handover, the target NG-RAN can identify the direct path availability via OAM configurations and source eNB ID.   

· Fallback to indirect data forwarding
For the fallback to indirect data forwarding in case the direct data forwarding is not supported, we understand this is a rare case, e.g. due to the misconfiguration by OAM. One such example is that the source eNB requests for direct data forwarding while the target NG-RAN does not. 

The following two questions should be solved for the fallback case.  
· How the target gNB notifies AMF to setup the indirect data forwarding in case the direct data forwarding is not possible? 
· What if the 5GC/EPC fails to setup the indirect data forwarding while the target NG-RAN requests to fallback?  
 The AMF can be implicitly aware of the fallback case. Specifically, if the DL Forwarding UP TNL Information IE is included in the handover Request Acknowledge message, the fallback to indirect data forwarding is requested. If the Data Forwarding Response DRB List IE is included, the direct data forwarding is used instead. 
For the second question, in case 5GC/EPC fails to setup the indirect forwarding tunnel, that NG-RAN may not be notified of the situation according to the current procedure. Hence it may happen that NG-RAN will not receive any forwarded packets. 
Since the fallback to Rel-15 indirect data forwarding involves much SA2 work. Further feedback from SA2 is required. 
Proposal 4: For the EPC to 5GC handover, the fallback to Rel-15 indirect can be supported and SA2 feedback is needed as soon as possible.  

2.3   Stage 2 specification impact

As described above, the two editors in TS 38.300 can be removed. And the fallback case can be captured accordingly to the stage 2 specification. 
Proposal 5: To update the corresponding descriptions in 38.300 to support the direct data forwarding.   
2.4   Stage 3 specification impact

In TS 38.413, the inter-system direct data forwarding is not described. Hence the procedural texts on direct data forwarding should be clearly included. 
For example, it should be clearly described that in handover resource allocation phase, the DRB ID in the Data Forwarding Response DRB List carries either the DRB ID for intra-system handover, or the E-RAB ID in case of inter-system handover to LTE. 

Further the basic procedural texts on fallback could be added in the stage 3 CR though final confirmation from SA2 is required.   
Proposal 6: To update the corresponding descriptions in 38.413 to support the direct data forwarding.   
3   Conclusion
Based on the discussion in this paper, we propose the following observation and proposals for inter-system handover.   
Proposal 7: For the 5GS to EPC handover, the 5GC can reuse the Direct Forwarding Path Availability IE to determine whether to setup indirect UP forwarding tunnel while no further actions are needed. 
Proposal 8: For the 5GC to EPC handover, the fallback to Rel15 indirect data forwarding is not needed.  
Proposal 9: For the EPC to 5GC handover, the target NG-RAN can identify the direct path availability via OAM configurations and source eNB ID.   

Proposal 10: For the EPC to 5GC handover, the fallback to Rel-15 indirect can be supported and SA2 feedback is needed as soon as possible.  

Proposal 11: To update the corresponding descriptions in 38.300 to support the direct data forwarding.   
Proposal 12: To update the corresponding descriptions in 38.413 to support the direct data forwarding.   
The CRs for TS 38.300 and TS 38.413 are given in [3][4]. 
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