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1	Introduction
At the last RAN3#98, three solutions were studied for the 4g to 5g handover:
Solution 1
Source eNB sends a list of E-RABs proposed to be forwarded in HO Required message which MME relays over the N26 interface to AMF and further relayed to SMF. SMF translates into QoS flows proposed to be forwarded.
Solution 2
Source eNB sends a list of E-RABs proposed to be forwarded in source eNB to target eNB container or source NG-RAN to target NG-RAN container. Target gNB knows the mapping between E-RABs and QoS flows via Handover Request message.
Solution 3
Source eNB is made aware of the E-RAB to QoS flows mapping. Based on that knowledge, the source eNB sends a list of QoS flows proposed to be forwarded in source NG-RAN to target NG-RAN container. 
After offline discussions, it was agreed to drop solution 1 and continue the comparison between solution 2 and solution 3 at next meeting.
This paper finalizes the comparison between solution 2 and solution 3 and concludes.

2	Discussion
The following delta can be seen between solution 2 and solution 3:
Solution 2 has the drawback to not (fully) follow the source adapt to target principle:
1. [bookmark: _Hlk502850248]the source eNB propose data forwarding per E-RAB in the Source to Target Container. 
2. MME sends the EPS Bearer to be setup list to the AMF/SMF, and AMF/SMF maps the E-RABs to the PDU sessions and QoS flows.
3. AMF/SMF sends HO Request message to the target gNB to establish PDU sessions and corresponding QoS flows. The mapping between E-RABs and QoS flows is provided to the target gNB in the same message without specification impact: the mapping has already been included in the PDU Session Setup Request Transfer IE at the last RAN3 for the 5g to 4g direction which can be reused. 
4. Upon receiving the Handover Request message, the target gNB identifies the per E-RAB data forwarding proposals from the container, and it gets the mapping between E-RABs and QoS flows from the message. The target gNB can then deduce which QoS flows are requested to be forwarded and decide which ones it accepts, while respecting the E-RAB granularity. It assigns TEID(s) and per PDU Session Tunnel(s) accordingly.
5. The target gNB sends back in HO Request Acknowledge message to AMF/SMF the list of QoS Flows which it has accepted the forwarding. The AMF/SMF translates this into E-RABs accepted to be forwarded which it sends to source MME and allocates necessary TEID(s) per E-RAB tunnel.
6. The MME forwards the list of E-RABs accepted to be forwarded and associated TEID(s) to the source eNB in the S1 HO COMMAND message.
7. The data forwarding between eNB <-> UPF is per E-RAB level. UPF maps the data received from one tunnel (for the E-RAB) to the tunnel corresponding to the mapped PDU session adding the QFI information (The target gNB prioritizes the forwarded packets over the fresh packets for those QoS flows for which it had accepted the forwarding.

Solution 3 requires making the source eNB aware of the E-RAB to QoS flow mapping:
a) the source eNB propose data forwarding per QoS Flows in the Source to Target Container based on the mapping. 
b) MME sends the EPS Bearer to be setup list to the AMF/SMF, and AMF/SMF maps the E-RABs to the PDU sessions and QoS flows.
c) AMF/SMF sends HO Request message to the target gNB to establish PDU sessions and corresponding QoS flows. 
d) Upon receiving the Handover Request message, the target gNB identifies the per QoS Flow data forwarding proposals from the container. The target gNB can then decide which ones it accepts. It assigns TEID(s) and per PDU Session Tunnel(s) accordingly.
e) The target gNB sends back in HO Request Acknowledge message to AMF/SMF the list of QoS Flows which it has accepted the forwarding. The AMF/SMF translates this into E-RABs accepted to be forwarded which it sends to source MME and allocates necessary TEID(s) per E-RAB tunnel.
f) The MME forwards the list of E-RABs accepted to be forwarded and associated TEID(s) to the source eNB in the S1 HO COMMAND message.
g) The data forwarding between eNB <-> UPF is per E-RAB level. UPF maps the data received from one tunnel (for the E-RAB) to the tunnel corresponding to the mapped PDU session adding the QFI information (The target gNB prioritizes the forwarded packets over the fresh packets for those QoS flows for which it had accepted the forwarding.

Impact on specifications
As we can see both solutions can work in similar way. However, in order to get the knowledge of the mapping the solution 2 has no impact because the mapping has already been included in the PDU Session Setup Request Transfer IE at the last RAN3 for the 5g to 4g direction and can be reused.
Therefore, in terms of specifications, solution 2 has only an impact on source to target container.
In contrast solution 3 additionally requires:
· Modification of the S1 Initial Context Setup Request message to include the mapping at E-RAB setup,
· Modification the S1 E-RAB Setup Request message to include the mapping at E-RAB setup,
· Modification of the S1 Handover Request message to propagate to target eNB the mapping during S1 handovers,
· Modification of the X2 handover request message to propagate to target eNB the mapping during X2 handovers.
· Modification of GTP-C to send the E-RAB/ Qos Flow mapping at E-RAB creation from PGW-C to SGW and SGW to eNB.
Impact on Nodes
Solution 2 has only impact on legacy eNB to send a modified source to target container, but source eNB is anyway impacted for the 4g to 5g handover for the measurement reporting.
In contrast solution 3 impacts all legacy nodes and not only source eNB:
· PGW, SGW and MME to deliver the new mapping of E-RAB Id/QoS Flow ID
· Source eNB to send a container with QoS Flow IDs.
SA2 decision
SA2 has already specified the 4g to 5g handover in section 4.11.1.2. This is aligned with solution 2.

Proposal 1: align with SA2 and select solution 2 for the 4g to 5g inter-system handover.
Proposal 2: agree the Text Proposal below for TS 38.300 describing the key data forwarding principles for the 4g to 5g inter-system handover.


3	Text Proposal for TS 38.300

9.3.2.4	Data Forwarding
The inter-System data forwarding from 5GS to EPS follows the following key principles:
-	Only indirect data forwarding is supported.
-	PDU session information at the serving NG-RAN node contains mapping information per QoS Flow to a corresponding E-RAB.
-	At handover preparation, the source NG-RAN node shall decide which mapped E-RABs are proposed to be subject to data forwarding and provide this information in the source-to-target container to the target eNB.
-	The target eNB assigns forwarding TEID/TNL address(es) for the E-RAB(s) for which it accepts data forwarding.
-	A single data forwarding tunnel is established between the source NG-RAN node and UPF per PDU session for which at least data for a single QoS Flow is subject to data forwarding. For the QoS flow(s) accepted for data forwarding, the NG-RAN node initiates data forwarding to the UPF by the corresponding PDU session data forwarding tunnel(s). Then the UPF maps data received from the per PDU session data forwarding tunnel(s) to the mapped EPS bearer(s).

[bookmark: _Toc502484393][bookmark: _GoBack]The inter-System data forwarding from EPS to 5GS follows the following key principles:
· At handover time, the source eNB makes the decision for which E-RABs it proposes data forwarding and builds the source -to-target container accordingly including the corresponding E-RAB ID(s) parameter.
· The target NG-RAN node receives in the Handover Request message the mapping between E-RAB Id(s) and QoS Flow ID(s). It decides to accept the data forwarding or not for the E-RAB IDs received within the source to target container, It assigns a TEID/TNL address for each PDU session for which at least one QoS flow is involved in the accepted forwarding. 
· The target NG-RAN node sends the Handover Request Acknowledge message in which it indicates the list of PDU sessions and QoS flows which it has accepted for the forwarding.
· The source eNB receives in the Handover Command message the list of E-RAB IDs for which the target NG-RAN node has accepted the forwarding of corresponding PDU sessions and QoS flows.
· The data forwarding between eNB <-> UPF is at E-RAB level. Then UPF maps the data received from one tunnel (for the E-RAB) to the tunnel corresponding to the mapped PDU session. The target NG-RAN node prioritizes the forwarded packets over the fresh packets for those QoS flows for which it had accepted the forwarding.  

9.4	Roaming and Access Restrictions
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