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1 Introduction
To support interworking with EPC, it is agreed in SA2 that the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode. 
In this contribution, we give the inter-system handover signalling flow for single-registration mode with NGx interface and analyze whether NG-RAN needs to be aware of the EPS Bearer IDs of the mapped EPS QoS bearers before initiating the inter-system handover preparation procedure for handover to EPS.
2 Discussion 
Inter-system handover with NGx interface
According to SA2 TS23.502 [1], 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 [1] as shown below in the Figure1.  
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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. 
EPS bearer ID for inter-system handover
In the LS S2-172864[2], SA2 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.


According to the TS 23.502 [1] and LS [2], 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 will to be stored to the 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 could be performed to avoid data loss. 
In the legacy LTE system, when a eNB initiates an inter-system handover, it will determine the RAT of the target cell and sends Handover Required message including handover type IE and source to target transparent container IE to the core network, the source to target transparent container IE is built based on “source adapts to target” principle, e.g. if the handover type IE indicates “LTEtoUTRAN”, then the container will be coded as Source RNC to Target RNC Transparent Container IE.
It is assumed the 5G system will take similar approach to initiate an inter-system Handover procedure. The 5G RAN node will provide a Source eNB to Target eNB Transparent Container IE to the LTE eNB, where the container contains E-RAB ID and DL Forwarding IE as optional. These two IEs are used to indicate whether the data forwarding is requested per E-RAB, for each bearer that target eNB has decided to admit and for which DL forwarding IE is set to “DL forwarding proposed”, target eNB may allocate the data forwarding address in the HANDOVER REQUEST ACKNOWLEDGE message indicating that it accepts the proposed forwarding of downlink data for this bearer.
For 5G QoS architecture in NR, the DRB is kept in 5G RAN. Within each PDU session, it is up to RAN to decide how to map multiple QoS flows to a DRB. The RAN configured QoS flow to DRB mapping may be different with the mapped EPS QoS bearers stored in AMF, in that case, if 5G RAN node does not know the AMF mapped EPS QoS bearers, the source 5G RAN can’t include a correct data forwarding indication and the target eNB can’t allocate the data forwarding address to perform the data forwarding. Therefore, in order to avoid data loss, the 5G RAN node has to know the EPS Bearer IDs of the mapped EPS QoS bearers as well as the mapping between QoS flows and each EPS bearer. 
In order to provide EPS bearer IDs to the 5G AN node without introduce additional signalling exchange, the EPS bearer IDs can be piggybacked in the request message sent from AMF, e.g. PDU Sessions Request message, Initial Context Setup Request message. 
Proposal 2: The 5G RAN node could be provided with the EPS bearer ID as well as mapping between QoS flows and EPS bearers.
Proposal3: It was proposed to agree the corresponding stage2 and stage3 TP for inter-system handover in [4] and [5].
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 could be performed to avoid data loss. 
Proposal 2: The 5G RAN node could be provided with the EPS bearer ID as well as mapping between QoS flows and EPS bearers.
Proposal 3: It was proposed to agree the corresponding stage2 and stage3 TP for inter-system handover in [4] and [5].
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