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1 Introduction
In the LS R2-1704025[1], SA2 sent LS to ask whether the NG-RAN needs to be aware of the EPS Bearer IDs of the mapped EPS QoS bearers before initiating the (inter-RAT) inter-system handover preparation procedure for handover to EPS. 

	SA2 has agreed that for a UE connected to 5GS the set of mapped EPS QoS bearers (i.e. the set of EPS bearer IDs and associated TFTs and EPS QoS parameters to be used by UE after mobility to EPS) is determined and stored in both the UE and the 5GC ahead of any inter-system mobility event. 

During the discussions in SA2 it was not clear whether the NG-RAN, too, needs to be aware of the EPS Bearer IDs of the mapped EPS QoS bearers before initiating the (inter-RAT) inter-system handover preparation procedure for handover to EPS.

Question: SA2 would like to ask RAN2 and RAN3 whether the NG-RAN needs to be aware of the EPS Bearer IDs of the mapped EPS QoS bearers before initiating the (inter-RAT) inter-system handover preparation procedure for handover to EPS.


From RAN2 point of view, we analyze whether data forwarding is needed for inter-system handover for single-registration mode with NGx interface.
2 Discussion 
According to TS23.502 [2], in case the NGx is supported, for idle-mode mobility from 5GS to EPC, the UE performs TAU procedure with 4G-GUTI mapped from 5G-GUTI and the MME retrieves the UE's MM and SM context from 5GC. For connected-mode mobility from 5GS to EPC, inter-system handover is performed. The signalling flow of 5GS to EPS handover for single-registration mode with Nx interface is captured in [2] as shown below in the Figure1.  

[image: image1.emf]NG 

RAN

AMF

MME SGW

PGW-C+

SMF

1. Handover required

3. Relocation request

4. Create session request 

5. Create session response 

9. Relocation response

E-

UTRAN

6. Handover request

7. Handover request Ack

11a. Handover command

12b. Handover Notify

13. Modify bearer Request

UL data (prepared bearers)

14a. Modify bearer Request

DL data (prepared bearers)

15. Modify bearer Response 

8. Create indirect data forwarding 

tunnel request/response

10a. Create indirect data forwarding tunnel Request/Response

DL Data forwarding

2a. SM Context Request

16. Modify bearer Response 

PGW-U+

UPF

2b. SM Context Response 

10b. N4 Session 

Modification 

14b. Sx Session 

Modification

UE

11b. Handover command

12a. Handover Complete

17. PGW Initiated dedicated bearer activation

0. PDU Session and QoS flow setup in 5GS


The procedure involves a handover to EPC and setup of default EPS bearer and dedicated bearers for GBR QoS flows in EPC in steps 1-16 and re-activation, if required, of dedicated EPS bearers for non-GBR QoS flows in step 17. 
According to the TS 23.502 [2] and LS [1], we can conclude that EPS bearer context (EPS QoS mappings and EPS Bearer ID) is created during the PDU session establishment procedure and may be updated due to GBR QoS flow establishment/release. The information should be stored in UE and AMF.

In TS 23.501[3], it is said that “To support mobility in single-registration mode, the Nx interface between AMF in 5GC and MME is optional, but it is required if seamless session continuity for voice is needed”. For 5G system inter-system handover, because of the PDCP will be reset, the in-sequence delivery is not required and the data forwarding could be used to avoid or mitigate the loss of user data, the direct data forwarding and indirect data forwarding need to be supported.

Proposal 1: For inter-system handover with Nx interface, the data forwarding should be performed to avoid data loss. 
Proposal 2: RAN2 discuss the draft LS in [4].

3 Conclusions
In this paper we discuss the inter-system handover procedures with Nx interface and provide following proposals:
Proposal 1: For inter-system handover with Nx interface, the data forwarding should be performed to avoid data loss. 

Proposal 2: RAN2 discuss the draft LS in [4].
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