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1	Introduction
At the last RAN3#97 several candidate solutions were proposed to solve the issue of data forwarding at inter-system handover.
Two preliminary agreements were achieved:
· The source NG-RAN node proposes data forwarding, the target node confirms
· Tunnel granularity between gNB and UPF is per PDU session tunnel.
This paper evaluates the candidate solutions and concludes.

2	Discussion
Summary of candidate solutions for data forwarding
In tdoc [3] several alternatives have been presented to enable the inter-system data forwarding:
Alternative 1: 
· gNB proposes data forwarding per E-RAB and sends the info to target by source eNB to target eNB transparent container i.e. source adapt to target.
· The target eNB can decide to accept the data forwarding or not, assign TEID/TNL address if yes.
· The data forwarding between gNB <-> UPF is per PDU session level. Then UPF maps the data received from one tunnel (for the PDU session) to the tunnels corresponding to the mapped EPS bearer.
Alternative 2:
· gNB proposes data forwarding per PDU session and sends the info to AMF by Handover Required message. 
· AMF decides the E-RABs proposed for data forwarding based on the mapping between Qos flow and EPS bearer. The mapping information is got from SMF according to SA2 TS23.502 [1]. 
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]AMF includes the DL forwarding in Relocation Request message to the MME.
· MME includes the DL forwarding in Handover Request message. DL forwarding is one item in E-RABs To Be Setup Item IEs.
· The data forwarding between gNB <-> UPF is per PDU session level. Then UPF maps the data received from on tunnel (for the PDU session) to the tunnels corresponding to the mapped EPS bearer.
Alternative 3:
· gNB proposes data forwarding per Qos flow and sends the info to AMF by Handover Required message. 
· AMF decides the E-RABs proposed for data forwarding based on the mapping between Qos flow and EPS bearer. The mapping information is got from SMF according to SA2 TS23.502 [1].
· AMF includes the DL forwarding in Relocation Request message to the MME.
· MME includes the DL forwarding in Handover Request message. DL forwarding is one item in E-RABs To Be Setup Item IEs.
· The data forwarding between gNB <-> UPF is per PDU session level. Then UPF maps the data received from on tunnel to the tunnels corresponding to the mapped EPS bearer.
We note that the alternatives 2 and 3 are similar but the main difference between alternatives 2 and 3 is the granularity i.e. whether gNB can only propose data forwarding per PDU session or can also propose data forwarding per QoS flow. 
We assume that in a PDU session GBR flows will get an individual mapping to a dedicated bearer on legacy side, and could be subject to data forwarding also. Therefore, we tend to eliminate alternative 2.
Proposal 1: eliminate alternative 2

Key Principles for Inter-System Handover between 5GS and EPS
In order to progress the comparison between alternative 1 and 3 we would like to set the following principles for the inter-system handover solution:
[bookmark: _Hlk494321847]Principle 1: AMF shall not store a mapping table between QFI (PDU session) and E-RAB ID nor even be aware of what is a QFI.
In support of principle 1, our understanding is that SA2 agreed that AMF could allocate an EPS bearer-ID upon request from SMF to guarantee some unicity but only SMF needs to know if the allocated EPS-bearer ID is for a mapped GBR QoS Flow or for the mapped non-GBR QoS flows of a PDU session. Said differently, the mapping table is in the SMFs. 
[bookmark: _Hlk494321910]Principle 2: SMF shall decide which PDU sessions are subject to inter-system handover and indicate this to gNB at PDU session creation.
Underlying principle 2 is the fact that some PDU sessions such as Ethernet type PDU sessions cannot be supported on 4G system.
[bookmark: _Hlk494321950]Principle 3: SMF could provide guidance on which QoS Flow (PDU session) is subject to data forwarding at QoS Flow (PDU Session) creation but source gNB shall make the final decision at handover time.
Finally, RAN3 has already agreed to continue following the principle that source adapts to target which has always been followed so far:
[bookmark: _Hlk494321996]Principle 4: Encoding principle shall be that source adapts to target.
We kindly ask RAN3 to discuss and agree the above principles:
Proposal 2: agree the four key principles mentioned above for inter-system handover. 

Selection of the Data Forwarding solution for Inter-System Handover 
We note that the alternative 3 breaks principle 1 and principle 4 and therefore should be eliminated. 
Alternative 1 is the only one that does not break the principles. The only impact of alternative 1 is to request gNB to store a new parameter called E-RAB ID per QoS flow for GBR flows subject to data forwarding or per PDU session for all non-GBR flows of a PDU session subject to data forwarding. This does not mean that gNB is made aware of what is a 4G E-RAB, gNB can just store this ID as an integer parameter associated with a QoS flow (respectively PDU session) profile.  
Proposal 3: agree alternative 1 as the way forward.
In order to clarify that source gNB needs not be 4G E-RAB aware, we propose to enhance the description of alternative 1 as follows:
  Enhanced description of Alternative 1: 
· SMF indicates to gNB at PDU session (respective GBR QoS flow) creation time the E-RAB ID integer value which it has received from AMF for this PDU session (respectively GBR QoS Flow) which is subject to handover and data forwarding. The gNB stores this value as a parameter of the PDU session (respectively GBR QoS flow).
· At handover time, gNB makes the final decision for which PDU session (respectively GBR QoS flow) it proposes data forwarding and builds the source -to-target container accordingly including the corresponding E-RAB ID parameter. 
· The target eNB can decide to accept the data forwarding or not, assign TEID/TNL address if yes.
· The data forwarding between gNB <-> UPF is per PDU session level. Then UPF maps the data received from one tunnel (for the PDU session) to the tunnels corresponding to the mapped EPS bearer.
Proposal 4: agree the Text Proposal below for TS 38.300 describing the key inter-system handover principles and the data forwarding solution.


3	Text Proposal for TS 38.300

[bookmark: _Toc492057126]9.3	Inter RAT
[bookmark: _Toc492057127]9.3.1	Cell Reselection
Cell reselection is characterised by the following:
-	Cell reselection between NR RRC_IDLE and E-UTRA RRC_IDLE is supported;
[bookmark: _Toc492057128]9.3.2	Handover
Inter RAT mobility is characterised by the following:
-	Source RAT should be able to support and configure Target RAT measurement and reporting.
Inter RAT mobility within NG-RAN is characterised further by the following:
-	The in-sequence and lossless handover is supported for the handover between RAN nodes of NG-RAN (eNB and gNB).
-	Both Xn and NG based inter-RAT handover between NG-RAN nodes is supported. Whether the handover is over Xn or CN is transparent to the UE.  
Inter RAT mobility between 5GC and EPC is characterised further by the following:
-	Both Xn and CN handover between E-UTRA connected to 5GC and NR is supported.  The target RAT receives the UE NG-C context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).  Whether the handover is over Xn or CN is transparent to the UE.
Support for HO between NR and LTE connected to EPC depends on SA2 decisions and support of NGx with context mapping between 5GC and EPC. If supported, from RAN2 perspective, a “conventional” S1/NG based HO procedure is used where the target RAT receives the UE S1 context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).
[bookmark: _Toc492057129][bookmark: _Hlk494321560]9.3.3	Measurements
To be captured once agreements are made.

9.3.4	Inter-System 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. Then the UPF maps data received from the per PDU session data forwarding tunnel(s) to the mapped EPS bearer(s). 
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