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1 Introduction
In the last RAN3 99 meeting, the data forwarding between gNB-CU-UP was discussed and still need to be continue discussed. In this contribution, some further analysis on data forwarding is provided.

2 Discussion
During RAN3 #99 the data forwarding mechanism between gNB-CU-UPs was discussed. It is agreed to insert the following notes:

NOTE 4: Data forwarding between gNB-CU-UPs may be supported by Xn-U.

Editor’s note: The intra-gNB, inter-gNB-gNB-CU-UP interface is FFS (Xn?). Support of data forwarding and its details are FFS.
The possible solution to support data forwarding between inter-gNB-CU-UPs to serve the purpose of Xn Handover could be a forwarding data directly to the target gNB-CU-UP as alignment with Xn.  
Proposal 1
It is proposed to allow direct data forwarding between gNB-CU-UPs.
In the following, the detailed scenarios are analysis,
· Case1: gNB-CU-UP change
In this case, the change of gNB-CU-UP is triggered by gNB-CU-CP. After the change of gNB-CU-UP is triggered, gNB-CU-CP will perform bearer context setup procedure towards target gNB CU-UP by E1AP message. 
· Case2: Inter gNB handover involving gNB-CU-UP change

In this case, the UE moves from one gNB-CU-CP to another gNB-CU-CP involving gNB-CU-UP change. After target gNB-CU-CP receive the handover request message from source gNB-CU-CP, it will perform bearer context setup procedure towards target gNB-CU-UP by E1AP message.

In this two cases, since target CU-UP cannot differentiate between the scenario of CU-UP change and initial UE access, target gNB-CU-UP does not know if a data forwarding TNL address needs to be allocated or not. As a result, gNB-CU-CP needs to inform target gNB-CU-UP to allocate data forwarding TNL address during bearer setup by E1AP message, e.g. E1AP bearer context setup request or E1AP bearer context modification request message, here, the allocation indicator of data forwarding TNL address can be such as e.g. DL Forwarding indicator. Specially, for case2, target gNB-CU-CP shall send data forwarding indication to indicate that whether gNB-CU-UP should provide TNL address for data forwarding based on the request from the source gNB-CU-CP.
Proposal 2
It is proposed that gNB-CU-CP should provide DL Forwarding indication to target gNB-CU-UP by E1AP bearer context setup request message.
According to the RAN3# 97bis meeting, the work assumption for data forwarding was agreed that two level tunneling including per-DRB-level tunneling and per-PDU-session forwarding tunneling should be supported:

In general, the principle for data forwarding of gNB-CU-UPs and gNBs are the same, these two level tunneling should also to be supported in CP-UP separation architecture. That is, gNB-CU-CP will provide Qos flow level and DRB level DL forwarding indicator to target gNB-CU-UP, and target gNB-CU-UP will allocate PDU session level data forwarding TNL address and DRB level data forwarding TNL address and then send it to source gNB-CU-UP via gNB-CU-CP. 
Proposal 2bis
It is proposed that DL Forwarding indication should support Qos flow level and DRB level.
Proposal 3
It is proposed that target gNB-CU-UP should provide both DL/UL Forwarding GTP Tunnel Endpoint IE and PDU Session level DL data forwarding GTP-U Tunnel Endpoint IE to gNB-CU-CP by E1AP bearer context setup response message..
After target gNB-CU-UP provide data forwarding TNL address for DL/UL and sent it to gNB-CU-CP by E1AP message, then gNB-CU-CP will sent the data forwarding TNL address to source gNB-CU-UP. gNB-CU-CP is able to setup direct data forwarding tunnels towards the source gNB-CU-UP and target gNB-CU-UP.

Proposal 4
It is proposed that gNB-CU-CP should provide both DL/UL Forwarding GTP Tunnel Endpoint IE and PDU Session level DL data forwarding GTP-U Tunnel Endpoint IE to source gNB-CU-UP by E1AP bearer context modification request message.
3 Conclusion
Based on the discussion, some further analysis on data forwarding is provided, we propose:
Proposal 1
It is proposed to allow direct data forwarding between gNB-CU-UPs.
Proposal 2
It is proposed that gNB-CU-CP should provide DL Forwarding indication to target gNB-CU-UP by E1AP bearer context setup request message.
Proposal 2bis
It is proposed that DL Forwarding indication should support Qos flow level and DRB level.
Proposal 3
It is proposed that target gNB-CU-UP should provide both DL/UL Forwarding GTP Tunnel Endpoint IE and PDU Session level DL data forwarding GTP-U Tunnel Endpoint IE to gNB-CU-CP by E1AP bearer context setup response message.
Proposal 4
It is proposed that gNB-CU-CP should provide both DL/UL Forwarding GTP Tunnel Endpoint IE and PDU Session level DL data forwarding GTP-U Tunnel Endpoint IE to source gNB-CU-UP by E1AP bearer context modification request message.
4 Reference
5 Text Proposal to TS 38.463

Start of the first change
9.2.2.1
BEARER CONTEXT SETUP REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 
Direction: gNB-CU-CP ( gNB-CU-UP

Editor’s note: The presence of all the IEs in this message needs further checking. The definition of the IEs is FFS. 

Editor’s note: Whether to introduce E-RAB ID for E-UTRAN is FFS.

Editor’s note: Whether it is needed to distinguish between different interfaces (F1, X2, Xn) is FFS.

Editor’s note: How to encode information about NAS reflective QoS (RQA) and AS reflective QoS is FFS (i.e., whether to have separate IEs or include it in the QoS flow level information).

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	Security Information
	M
	
	9.3.1.10
	
	YES
	reject

	CHOICE System
	M
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB To Setup List
	
	1
	
	
	YES
	reject

	>>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	reject

	>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>PDCP Configuration 
	M
	
	OCTET STRING
	PDCP-config as defined in TS 38.331 [10].
	-
	-

	>>>>E-UTRAN QoS
	M
	
	
	
	-
	-

	>>>>S1 UL UP Transport Layer Information 
	M
	
	
	
	-
	-

	>>>>Data forwarding information
	O
	
	
	
	-
	-

	 >>>>>DL Forwarding 
	O
	
	9.3.1.1x
	
	
	

	>>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	
	1
	
	
	YES
	reject

	>>>PDU Session Resource To Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	EACH
	reject

	>>>>PDU Session ID 
	M
	
	
	
	-
	-

	>>>>S-NSSAI 
	O
	
	
	
	-
	-

	>>>>PDU Session Resource Setup Request Transfer
	M
	
	
	Defined in TS 38.413 [6].
	-
	-

	>>>>DRB To Setup List
	
	1
	
	
	YES
	reject

	>>>>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	reject

	>>>>>>DRB ID
	M
	
	
	
	-
	-

	>>>>>>SDAP Configuration
	M 
	
	OCTET STRING
	SDAP-config as defined in TS 38.331 [10].
	-
	-

	>>>>>>PDCP Configuration
	M
	
	OCTET STRING
	PDCP-config as defined in TS 38.331 [10]
	-
	-

	>>>>>>Data forwarding information
	O
	
	
	
	-
	-

	 >>>>>>>DL Forwarding 
	O
	
	9.3.1.1x
	
	
	

	>>>>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>>>>Flow Mapping Information 
	O
	
	9.3.1.12
	
	-
	-


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is FFS.


9.2.2.2
BEARER CONTEXT SETUP RESPONSE

This message is sent by the gNB-CU-UP to confirm the setup of the requested bearer context.  

Direction: gNB-CU-UP ( gNB-CU-CP

Editor’s note: The presence of all the IEs in this message needs further checking. The definition of the IEs is FFS. 

Editor’s note: Whether to introduce E-RAB ID for E-UTRAN is FFS.

Editor’s note: Whether it is needed to distinguish between different interfaces (F1, X2, Xn) is FFS.

Editor’s note: How to encode information about NAS reflective QoS (RQA) and AS reflective QoS is FFS (i.e., whether to have separate IEs or include it in the QoS flow level information).

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	CHOICE System
	M
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB Setup List
	
	1
	
	
	YES
	ignore

	>>>DRB Setup Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	ignore

	>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>S1 DL UP Transport Layer Information 
	M
	
	
	
	-
	-

	>>>>Data forwarding information
	
	
	
	
	
	

	 >>>>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	As defined in TS 38.413 [6].
	-
	-

	 >>>>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	As defined in TS 38.413 [6].
	-
	-

	>>>>UL UP Transport Parameters
	M
	
	9.3.1.13
	
	-
	-

	>>DRB Failed List
	
	0.. 1
	
	
	YES
	ignore

	>>>DRB Failed Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	ignore

	>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>Cause 
	M
	
	
	
	-
	-

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource Setup List
	
	1
	
	
	YES
	ignore

	>>>PDU Session Resource Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	EACH
	ignore

	>>>>PDU Session ID 
	M
	
	
	
	-
	-

	>>>>PDU Session Resource Setup Response Transfer
	M
	
	
	Defined in TS 38.413 [6].
	-
	-

	 >>>>>PDU Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	As defined in TS 38.413 [6].
To forward NG-U DL data to the target node for which no PDCP SN has been assigned yet.
	
	

	>>>>DRB Setup List
	
	1
	
	
	-
	-

	>>>>>DRB Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>>>Data forwarding information
	
	
	
	
	
	

	 >>>>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	As defined in TS 38.413 [6].
	-
	-

	 >>>>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	As defined in TS 38.413 [6].
	-
	-

	>>>>>>UL UP Parameters
	M
	
	9.3.1.13
	
	-
	-

	>>>>>>Flow Setup List
	M
	
	9.3.1.12
	
	
	

	>>>>>>Flow Failed List 
	M
	
	9.3.1.12
	
	
	

	>>>>DRB Failed List
	
	0.. 1
	
	
	YES
	ignore

	>>>>>DRB Failed Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	ignore

	>>>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>>>Cause 
	M
	
	
	
	-
	-

	>>PDU Session Resource Failed List
	
	0.. 1
	
	
	YES
	ignore

	>>>PDU Session Resource Failed Item
	
	1..<maxnoofPDUSessionResource>
	
	
	EACH
	ignore

	>>>>PDU Session ID 
	M
	
	
	
	-
	-

	>>>>Cause 
	M
	
	
	
	-
	-


9.2.2.4
BEARER CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 
Direction: gNB-CU-CP ( gNB-CU-UP

Editor’s note: The presence of all the IEs in this message needs further checking. The definition of the IEs is FFS. 

Editor’s note: Whether to introduce E-RAB ID for E-UTRAN is FFS.

Editor’s note: Whether it is needed to distinguish between different interfaces (F1, X2, Xn) is FFS.

Editor’s note: How to encode information about NAS reflective QoS (RQA) and AS reflective QoS is FFS (i.e., whether to have separate IEs or include it in the QoS flow level information).

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Bearer Context Status Change
	O
	
	ENUMERATED (Suspend, Resume, …)
	Indicates to Suspend or Resume the Bearer Context
	YES
	reject

	CHOICE system
	M
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB To Setup List
	
	0.. 1
	
	
	YES
	reject

	>>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	reject

	>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>PDCP Configuration 
	M
	
	OCTET STRING
	PDCP-config as defined in TS 38.331 [10].
	-
	-

	>>>>E-UTRAN QoS
	M
	
	
	
	-
	-

	>>>>S1 UL UP Trasnport Layer Information
	M
	
	
	
	-
	-

	>>>>Data forwarding information
	O
	
	
	
	-
	-

	>>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>DRB To Modify List
	
	0.. 1
	
	
	YES
	reject

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

	>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>PDCP Configuration 
	O
	
	OCTET STRING
	PDCP-config as defined in TS 38.331 [y].
	-
	-

	>>>>E-UTRAN QoS
	O
	
	
	
	-
	-

	>>>>S1 UL UP Parameters
	O
	
	
	
	-
	-

	>>>>Data forwarding information
	O
	
	
	
	-
	-

	 >>>>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	This IE indicates the DL data forwarding address for source gNB-UC-UP. 

As defined in TS 38.413 [6].
	-
	-

	 >>>>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	This IE indicates the UL data forwarding address for source gNB-UC-UP. 

As defined in TS 38.413 [6].
	-
	-

	>>>>PDCP UL COUNT
	O
	
	
	PDCP count for first un-acknowledged UL packet.
	-
	-

	>>>>PDCP DL COUNT
	O
	
	
	PDCP count for next DL packet to be assigned.
	-
	-

	>>>>DL UP Parameters 
	O
	
	9.3.1.13
	
	-
	-

	>>>>Cell Group To Add
	O
	
	9.3.1.12
	
	-
	-

	>>>>Cell Group To Modify 
	O
	
	9.3.1.12
	
	-
	-

	>>>>Cell Group To Remove 
	O
	
	9.3.1.12
	
	-
	-

	>>DRB To Remove List
	
	0.. 1
	
	
	YES
	reject

	>>>DRB To Remove Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	reject

	>>>>DRB ID 
	M
	
	
	
	-
	-

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	
	0.. 1
	
	
	YES
	reject

	>>>PDU Session Resource To Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	EACH
	reject

	>>>>PDU Session ID 
	M
	
	
	
	-
	-

	>>>>S-NSSAI 
	O
	
	
	
	-
	-

	>>>>PDU Session Resource Setup Request Transfer
	M
	
	
	Defined in TS 38.413 [6].
	-
	-

	>>>>>PDU Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	As defined in TS 38.413 [6].

	
	

	>>>>DRB To Setup List
	
	1
	
	
	
	

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

	>>>>>>DRB ID
	M
	
	
	
	-
	-

	>>>>>>SDAP Configuration
	M 
	
	OCTET STRING
	SDAP-config as defined in TS 38.331 [10].
	-
	-

	>>>>>>PDCP Configuration
	M
	
	OCTET STRING
	PDCP-config as defined in TS 38.331 [10]
	-
	-

	>>>>>>Data forwarding information
	O
	
	
	
	-
	-

	>>>>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>>>>Flow Mapping Information 
	O
	
	9.3.1.12
	
	-
	-

	>>PDU Session Resource To Modify List
	
	0.. 1
	
	
	YES
	reject

	>>>PDU Session Resource To Modify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	EACH
	reject

	>>>>DRB To Setup List
	
	1
	
	
	
	

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

	>>>>>>DRB ID
	M
	
	
	
	-
	-

	>>>>>>SDAP Configuration
	O
	
	OCTET STRING
	SDAP-config as defined in TS 38.331 [y].
	-
	-

	>>>>>>PDCP Configuration
	O
	
	OCTET STRING
	PDCP-config as defined in TS 38.331 [y]
	-
	-

	>>>>>>Data forwarding information
	O
	
	
	
	-
	-

	>>>>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>>>>Flow Mapping Information 
	O
	
	9.3.1.12
	
	-
	-

	>>>>DRB To Modify List
	
	0.. 1
	
	
	
	

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

	>>>>>>DRB ID 
	M
	
	
	
	-
	-

	>>>>>>SDAP Configuration
	O
	
	OCTET STRING
	SDAP-config as defined in TS 38.331 [y].
	-
	-

	>>>>>>PDCP Configuration 
	O
	
	OCTET STRING
	PDCP-config as defined in TS 38.331 [y].
	-
	-

	>>>>>>Data forwarding information
	O
	
	
	
	-
	-

	 >>>>>>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	This IE indicates the DL data forwarding address for source gNB-UC-UP. 

As defined in TS 38.413 [6].
	-
	-

	 >>>>>>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.1.G
	This IE indicates the UL data forwarding address for source gNB-UC-UP. 

As defined in TS 38.413 [6].
	-
	-

	>>>>>>PDCP UL COUNT
	O
	
	
	PDCP count for first un-acknowledged UL packet.
	-
	-

	>>>>>>PDCP DL COUNT
	O
	
	
	PDCP count for next DL packet to be assigned.
	-
	-

	>>>>>>DL UP Parameters
	O
	
	9.3.1.13
	
	-
	-

	>>>>>>Cell Group To Add
	O
	
	9.3.1.11
	
	-
	-

	>>>>>>Cell Group To Modify 
	O
	
	9.3.1.11
	
	-
	-

	>>>>>>Cell Group To Remove 
	O
	
	9.3.1.11
	
	-
	-

	>>>>DRB To Remove List
	
	0.. 1
	
	
	YES
	reject

	>>>>>DRB To Remove Item 
	
	1..<maxnoofDRBs>
	
	
	EACH
	reject

	>>>>>>DRB ID 
	M
	
	
	
	-
	-

	>>PDU Session Resource To Remove List
	
	0.. 1
	
	
	YES
	reject

	>>>PDU Session Resource To Remove Item
	
	1..<maxnoofPDUSessionResource>
	
	
	EACH
	reject

	>>>>PDU Session ID 
	M
	
	
	
	-
	-


Start of the next change
9.3.1.12
Flow List 

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

	QoS Flow List
	
	1
	
	
	
	

	>QoS Flow Item 
	
	1..<maxnoofflows>
	
	
	
	

	>>QoS Flow Indicator
	M
	
	FFS
	
	-
	-

	>>DL forwarding 
	O
	
	9.3.1.1x
	
	
	


Editor’s note: The definition of this IE is FFS. 

9.3.1.1x
DL Forwarding

This element indicates a proposal for forwarding of downlink packets.

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

	DL Forwarding
	M
	
	ENUMERATED (DL forwarding proposed, …)
	


End of the next change
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