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1   Introduction

At last SA2 meetings, the following agreements were made on the 5GS to EPS handover [1]. 

	UE has one or more ongoing PDU sessions each including one or more QoS flows. During PDU session establishment and GBR QoS flow establishment, EPS QoS mappings and EPS Bearer IDs are allocated such that non-GBR flows map to default EPS bearer (which is allocated an EPS bearer ID) and EPS Bearer IDs are allocated for the GBR flows that are mapped to dedicated bearers in EPC.


From RAN3 perspective, there is no need for NG RAN to be aware of the EPS Bearer ID before initiating the (inter-RAT) inter-system handover preparation procedure for handover to EPS. It is understood that all non-GBR QoS flows of a PDU session are mapped to the default EPS bearer [2].
In this contribution, some analysis on the indirect data forwarding for the inter-system handover from 5GS to EPS will be provided.
2   Discussion
During the inter-system handover, the QoS flows in 5G will be mapped to EPS Bearers in LTE. This mapping is decided by the SMF, and RAN is not aware of the EPS Bearer id that the QoS flows are mapped to. The PDCP should be reset during the inter-RAT HO, in that case any assigned PDCP SNs will not be forwarded. The gNB needs to transfer all the downlink PDCP SDUs and SDAP SDUs which have not been transmitted to the UE, to the target node.
Observation: All the downlink PDCP SDUs and SDAP SDUs which have not been transmitted to the UE should be forwarded to the target node.
The QFI of the forwarded PDCP SDUs and SDAP SDUs will be useful when mapping the QoS flow to EPS Bearer in the UPF. Therefore, the parameter needs to be forwarded together with the packet if available.
Proposal 1: The QFI of PDCP SDUs and SDAP SDUs should be forwarded to UPF.
With regard to the indirect inter-RAT HO, the indirect data forwarding tunnel needs to be set up between the source and target nodes. It could consist several parts .i.e. the sub-tunnel between gNB and UPF, the sub-tunnel between UPF and SGW, the sub-tunnel between SGW and eNB. The sub-tunnel between gNB and UPF should not be per DRB level since RAN is not aware of the EPS Bearer id that the QoS flows mapped to. 
Network complexity will be introduced if the forwarding tunnel is per QoS flow level and the QFI of PDCP SDUs cannot be recovered when the SDAP header is not configured. Therefore, the sub-tunnel between gNB and UPF should be per PDU session level as depicted in Figure1.
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Figure1 indirect inter-RAT HO data forwarding tunnel
Proposal 2: The indirect data forwarding tunnel in 5G part should be per PDU session level.
3   Conclusion

Based on the discussions in this paper, we gave the following observations and proposals:

Observation: All downlink PDCP SDUs and SDAP SDUs that have not been transmitted to the UE should be forwarded to the target node.
Proposal 1: The QFI of PDCP SDUs and SDAP SDUs should be forwarded to UPF.
Proposal 2: The indirect data forwarding tunnel in 5G part should be per PDU session level.
The proposed changes to TS 38.300 is provided in the Annex.
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5   Annex

Based on the above discussions, we give the text proposal for TS 38.300-051.

9.3
Inter RAT

9.3.2
Handover
9.3.2.X Data forwarding

Upon inter-system handover from 5G to EPS, the source gNB may forward all the downlink PDCP SDUs and SDAP SDUs that have not been transmitted to the UE, to target node via UPF. The QFI of PDCP SDUs and SDAP SDUs should be forwarded to UPF for the mapping between QoS flow and EPS Bearer.

The indirect data forwarding tunnel in 5G part which is established between gNB and UPF should be per PDU session level.
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