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1. Introduction
In last RAN3#97bis meeting, data forwarding for inter-system handover from 5GS to EPS was discussed, and the following agreements were made [1]: 

· Inter-system data forwarding is unlikely to be lossless

· Adopt per E-RAB granularity of data forwarding for inter system handover from 5GS to EPS 
However, the solutions for inter system handover from EPS to 5GS have not been discussed. In this contribution, we will discuss the solutions of data forwarding for inter-system handover from EPS to 5GS. 
2. Discussion
As captured in the stage 2 [2], here’re some key principles for inter-system data forwarding from 5GS to EPS handover.

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). 
We assume some key principles for the inter system data forwarding from EPS to 5GS should be aligned with data forwarding from 5GS to EPS, summarized as below:
· The source RAN node proposes data forwarding and the target node confirms;
· Tunnel granularity between gNB and UPF is per PDU session;
· Tunnel granularity between eNB and SGW is per EPS bearer;
· Inter-system data forwarding is unlikely to be lossless;
Proposal 1:  Some basic principles for inter system data forwarding from EPS to 5GS as below should be agreed and captured in the stage 2:

· The source RAN node proposes data forwarding and the target node confirms;
· Tunnel granularity between gNB and UPF is per PDU session;

· Tunnel granularity between eNB and SGW is per EPS bearer;

· Inter-system data forwarding is unlikely to be lossless;

For the granularity of inter system data forwarding, per E-RAB/per PDU Session/per QoS flow granularity solutions were discussed for inter system handover from 5GS to EPS in the last RAN3 meeting, and finally it’s agreed to adopt per E-RAB granularity of data forwarding. That means the source gNB will provide E-RAB level data forwarding proposals to the target eNB, the information is provided in the Source to Target Container. 
Now, for the opposite direction, some solutions as below are provided for further discussion, note that the PDU granularity solution is not listed here due to bad accuracy. 
Alternative 1: per QoS flow granularity

The source eNB provides per QoS flow granularity data forwarding proposal to the target gNB via Source to Target Container. 

To make the solution work, it requires the source eNB to know the mapping between the E-RABs and equivalent QoS flows before handover. 
Alternative 2: per E-RAB granularity via signallings
The spirit of this alternative is to transfer and translate the data forwarding proposal from source to target via AP signallings, the details could be illustrated with the figure below:
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Figure 1. Signalling flows for inter system Handover from EPS to 5GS

1. In S1, eNB proposes data forwarding per E-RAB and sends the info to MME by Handover Required message. 
2. In N26, M ME sends the EPS Bearer to be setup list to the AMF, including E-RAB IDs and data forwarding proposals. 

3. In N2, AMF/SMF includes the DL forwarding for the QoS flows proposed for data forwarding in Handover Request message and send it to the target gNB. 
4. If the gNB receives DL forwarding IE and accept the data forwarding for the Qos flow, the gNB assign TEID/TNL address for the corresponding PDU session and include them in HO Request ACK.

5. For the Qos flows that the target gNB has accepted data forwarding, the 5GC assigns TEID for the E-RABs corresponding to the PDU Session and the accepted Qos flow. 
6. The TEID and TNL address is transmitted to the source eNB through MME.

For this solution to work, the eNB shall send DL Forwarding IE per E-RAB to MME, MME shall send DL Forwarding IE per E-RAB to the AMF/SMF and AMF/SMF shall include DL Forwarding IE per QoS flow to the target gNB. Thus, S1, N26 and N2are all involved for transferring the DL Forwarding IEs.
Alternative 3: per E-RAB granularity via container
In the last meeting, it has been agreed to provide the mapping info between E-RABs and QoS flows before handover for 5GS to EPS handover. The mapped E-RAB ID to each QoS flow is provided to gNB via PDU Session Setup Request Transfer IE, and the IE is also included in the Handover Request message. That means, AMF could provide the mapping info to the target gNB via HO Request message without any change to the specification.
9.3.1.11
 PDU Session Setup Request Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource Aggregated Maximum Bit Rate
	M
	
	<ref>
	
	-
	

	Transport Layer Information
	M
	
	9.3.2.2
	
	-
	

	PDU Session Type
	M
	
	<ref>
	eNote: IP, unstructured or Ethernet
	-
	

	QoS Flows Setup List
	
	1
	
	
	-
	

	>QoS Flows Setup Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	reject

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.23
	
	EACH
	reject

	>>E-RAB ID
	O
	
	9.3.2.3
	
	EACH
	ignore


Observation 1: The mapping between E-RABs and QoS flows could be provided to the target gNB in Handover Request message, no impact to the spec.
As the mapping between E-RABs and QoS flows could be provided to the target gNB in Handover Request message, it’s assumed that per E-RAB data forwarding proposal could also be applied to the data forwarding from EPS to 5GS, the detail procedures are as below:

1. When inter system handover is triggered, 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, and AMF (SMF) mapped the E-RABs to the PDU sessions and QoS flows.
3. AMF send HO Request message to the target gNB to establish PDU sessions and corresponding QoS flows, the mapping between E-RABs and QoS flows is also provided to the target gNB in the same message. 
4. Upon receiving the Handover Request message, the target gNB can read the per E-RAB data forwarding proposals from the container, and it can get the mapping between E-RABs and QoS flows from the message. From the above information, the target gNB knows which QoS flows have data to be forwarded, and assign TEID(s) and per PDU Session Tunnel(s) accordingly.

To make the solution work, the Source to Target Container should be extended to include the E-RAB list and corresponding data forwarding proposals. As the container will also be used for intra 5GS handover, all the IEs for intra 5GS handover should still be kept there, only add the optional IEs for E-RAB list and corresponding DL Forwarding indication.
As per PDU session tunnel is established for DL data forwarding between gNB and UPF, 5GC has to know which QoS flow is proposed for data forwarding in order to allocate the corresponding E-RAB level tunnel for DL data forwarding and send it to EPS. To make it work, the target gNB should indicate 5GC which QoS flow is proposed for data forwarding in HO Request ACK.
For the Alt. 1, we see not necessary to provide the mapping between E-RAB IDs and QoS flows to the source eNB, transfers the mapping info to E-UTRAN will impact S1 and may also impact the CN behaviours. Actually the mapping could be get by AMF/SMF easily and could be provided to the target gNB in Handover Request message without any spec change. 

For the Alt.2, it will impact S1, N26 and N2 interfaces.

For the Alt.3, all the changes are limited to NR specs, no impact to S1AP and MME behavior, it’s easier for the normative work and the future deployment. 
From the analysis above, it’s suggested to adopt Alt.3 due to its simple and no impact to S1AP. 
Proposal 2: Per E-RAB data forwarding via Source to Target Container could be applied for the handover from EPS to 5GS.

Proposal 3: Discuss and agree the stage 2 and stage 3 TPs.
3. Conclusion
In this contribution, we discussed the solutions for data forwarding from EPS to 5GS and provided the following observations and proposals:
Observation 1: The mapping between E-RABs and QoS flows could be provided to the target gNB in Handover Request message, no impact to the spec.
Proposal 1:  Some basic principles for inter system data forwarding from EPS to 5GS as below should be agreed and captured in the stage 2:

· The source RAN node proposes data forwarding and the target node confirms;
· Tunnel granularity between gNB and UPF is per PDU session;

· Tunnel granularity between eNB and SGW is per EPS bearer;

· Inter-system data forwarding is unlikely to be lossless;
Proposal 2: Per E-RAB data forwarding via Source to Target Container could be applied for the handover from EPS to 5GS.

Proposal 3: Discuss and agree the stage 2 and stage 3 TPs.
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5. Text Proposal for TS 38.300 (based on v1.2.0)
<<<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>>>>>>>>
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). 
The inter-System data forwarding from EPS to 5GS follows the following key principles:

-
Only indirect data forwarding is supported.
-
The serving eNB does not have the mapping information per E-RAB to corresponding QoS flow(s).
-
At handover preparation, the source eNB shall decide which E-RABs are proposed to be subject to data forwarding and provide this information in the source-to-target container to the target gNB.
-
In Handover Request message, the mapping between E-RABs and QoS flows is provided to the target gNB.
-
From the source-to-target container and the mapping information, the target gNB knows which mapped QoS flow(s) is subject to data forwarding and assigns forwarding TEID/TNL address(es) for the QoS flow(s) for which it accepts data forwarding.
-
A single data forwarding tunnel is established between the target 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 E-RAB data forwarding tunnel(s) to the mapped QoS flow(s). 
<<<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>>>>>>>>>
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