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1
Introduction

This contribution continues the discussion on the E1 impact for inter-system direct data forwarding. During RAN3#108-e the following has been captured in the Chairman’s notes:

Direct data forwarding from 5GS to EPS should be supported in case flow to DRB mapping is different with respect to flow to E-RAB mapping

Open Issue 1: The solution on how to support direct data forwarding from 5GS to EPS in case flow to DRB mapping is different with flow to E-RAB mapping needs to be further discussed.

Open issue 2: Whether/how CU-UP should be aware whether the data forwarding is for intra-system handover or inter-system handover needs further discussion.

Open issue 3: For inter-system HO from EPS to 5GS, whether direct data forwarding should be supported if one DRB contains QoS flows mapped to different E-RABs in the target gNB needs further discussion.

To be continued...
In the next parts of this contribution, solutions to solve open issues 1 and 2 will be discussed. 
2
Discussion

2.1
Clarification on the forwarded data from 5GS to EPS
During RAN3#108-e it was proposed in [1] that the CU-UP should be aware that the Bearer Context procedure triggered by the CU-CP is concerning an inter-system HO. The reason mentioned in this paper is that in case of 5GS to EPS HO, the source gNB shall forward the downlink user data without PDCP SN and QFI information, as described in section 9.3.2.5 of 38.300:
For the QoS flows accepted for data forwarding, the source NG-RAN node maps data received from the NG-U PDU session tunnel to the respective E-RAB data forwarding tunnel and forwards each user packet as PDCP SDU without PDCP SN and QFI information.

But so far the CU-UP has been kept unaware of HO in general. What is signalled to the CU-UP is that data forwarding has to be applied for a PDU Session or for a DRB. The CU-UP knows about the forwarding tunnels, but not if the procedure is due to intra-node HO, inter-node HO, SN change, etc... To continue this approach, it is proposed that the HO cases complexity is kept out of the CU-UP and that the needed information is kept as simple and as clear as possible.
Observation 1:
The CU-UP is not aware of the reason for establishing data forwarding tunnels

During last RAN3 meeting, it was also proposed that the source eNB ignore the PDCP SN and the QFI information as this is not needed or understood at the source node. It is true that this solution is simpler, and do not have any impact on E1AP, but in order to make interoperability easier and to be fully aligned on stage-2, it is proposed to insert explicit signalling informing the CU-UP that the forwarded packets shall not contain PDCP SN and QFI information. A new optional IE in BEARER CONTEXT MODIFIACTION REQUEST message should be sufficient.

Also, this IE being related to data forwarding, it should be included in the data forwarding section of the signalling (i.e. Data Forwarding Information IE), and not at the top-level of the BEARER CONTEXT MODIFICATION REQUEST message.

Proposal 1: Add a new optional IE in Data Forwarding Information IE to inform the CU-UP that forwarded packets shall not contain PDCP SN and QFI information.

2.2
Inter-system HO 5GS to EPS: E-RAB IDs and multiple forwarding tunnels for a DRB
During RAN3#108-e it was discussed in [2] that E-RAB IDs were not needed in the CU-UP to establish the needed E-RAB tunnels for inter-system HO from 5GS to EPS. The discussion ended up on the need to support direct data forwarding from 5GS to EPS in case flow to DRB mapping is different with respect to flow to E-RAB mapping, and on the fact that the CU-UP does not support multiple forwarding tunnels for a given DRB.
The use-case used during this discussion was described in [3]:
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Figure 1: Example from R3-203699
We can see that the different mapping leads to:

· 1 DRB with 3 QoS Flows at the source CU-UP

· 2 E-RABs/DRBs containing 2 and 1 QoS Flows respectively

· 2 forwarding tunnels (for the 2 E-RABs at the target eNB) needed for the unique DRB at the source CU-UP

For sure the existing structure in E1AP cannot support this use-case as only one forwarding tunnel can be established per DRB:

	>DRB To Modify List
	
	0.. 1
	
	

	>>DRB To Modify Item 
	
	1..<maxnoofDRBs>
	
	

	>>>DRB ID 
	M
	
	9.3.1.16
	

	>>>SDAP Configuration
	O
	
	9.3.1.39
	

	>>>PDCP Configuration 
	O
	
	9.3.1.38
	

	>>>DRB Data forwarding information
	O
	
	Data Forwarding Information 

9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.

	>>>PDCP SN Status Request
	O
	
	ENUMERATED (requested, …)
	The gNB-CU-CP requests the gNB-CU-UP to provide the PDCP SN Status in the response message.

	>>>PDCP SN Status Information
	O
	
	9.3.1.58
	Provides the PDCP SN Status to the target gNB-CU-UP.

	>>>DL UP Parameters
	O
	
	UP Parameters 

9.3.1.13
	

	>>>Cell Group To Add
	O
	
	Cell Group Information 
9.3.1.11
	

	>>>Cell Group To Modify 
	O
	
	Cell Group Information 
9.3.1.11
	

	>>>Cell Group To Remove 
	O
	
	Cell Group Information 
9.3.1.11
	

	>>>Flow Mapping Information 
	O
	
	QoS Flow QoS Parameters List

9.3.1.25
	Overrides previous mapping information. 

	>>>DRB Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to DRB.

	>>>Old QoS Flow List - UL End Marker expected
	O
	
	QoS Flow List
9.3.1.12
	Indicates that the source NG-RAN node has initiated QoS flow re-mapping and has not yet received SDAP end markers, as described in TS 38.300 [8].



	>>>DRB QoS
	O
	
	9.3.1.26
	Indicates the DRB QoS when more than one QoS Flow is mapped to the DRB

	>>>Early Forwarding COUNT Request
	O
	
	ENUMERATED (First DL count, DL discarding, …)
	Requests early data forwarding information from the source gNB-CU-UP

	>>>Early Forwarding COUNT Information
	O
	
	9.3.1.92
	Provides early data forwarding information to the target gNB-CU-UP.


9.3.2.6
Data Forwarding Information
This IE provides the data forwarding information when performing handover or data offloading.

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

	UL Data Forwarding 
	O
	
	UP Transport Layer Information 

9.3.2.1
	

	DL Data Forwarding 
	O
	
	UP Transport Layer Information 

9.3.2.1
	


9.3.2.1
UP Transport Layer Information
The UP Transport Layer Information IE identifies an transport bearer associated to a DRB. It contains a Transport Layer Address and a GTP Tunnel Endpoint Identifier. The Transport Layer Address is an IP address to be used for the user plane transport. 

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

	CHOICE Transport Layer Information
	M
	
	
	

	 >GTP Tunnel
	
	
	
	

	   >>Transport Layer Address
	M
	
	9.3.2.4
	

	   >>GTP-TEID
	M
	
	9.3.2.3
	


Only one a Transport Layer Address and GTP Tunnel Endpoint Identifier can be attached to a DRB for data forwarding. Therefore, in order to support the scenario described above, it is proposed to extend the Data Forwarding Information IE with a list of DL Data Forwarding tunnels and the associated QoS Flows to be forwarded on each tunnel.
Proposal 2: extend the Data Forwarding Information IE with a list of DL Data Forwarding tunnels and the associated QoS Flows to be forwarded on each tunnel
3
Conclusion
The inter-system direct data forwarding support over E1AP has been discussed and the following observations and proposals have been made :
Observation 1:
The CU-UP is not aware of the reason for establishing data forwarding tunnels
Proposal 1: Add a new optional IE in Data Forwarding Information IE to inform the CU-UP that forwarded packets shall not contain PDCP SN and QFI information.
Proposal 2: extend the Data Forwarding Information IE with a list of DL Data Forwarding tunnels and the associated QoS Flows to be forwarded on each tunnel
4
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