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Introduction
At the last RAN3 meeting, it was agreed to introduce a Bearer Context Setup procedure. The procedure is captured in TS 38.463 [1]. The content of the Bearer Context Setup Request / Response messages was briefly discussed, but there was no agreement. In this contribution, we propose the content of the E1 Bearer Context Setup / Response messages.
Discussion
The purpose of the E1 Bearer Context Setup procedure is to create a Bearer Context in the CU-UP. Further, this procedure is used to establish the UE-associated logical E1-connection between the CU-CP and the CU-UP. In the following, we analyse separately the E1 Bearer Setup Request and Response messages.
Bearer Setup Request message
The Bearer Setup Request message should include at least the following parameters:
· Security information: 
· Ciphering algorithm: At RAN3-AH-1801 meeting, a working assumption was taken on that the CU-CP selects which security algorithms should be used by the CU-UP. The working assumption was confirmed by SA3. Therefore, the ciphering algorithm should be included in the E1 Bearer Setup Request message.
· User plane security keys: At the last RAN3 meeting, a working assumption was taken on that the CU-CP should provide the user plane security keys (i.e., Kupenc, Kupint) to the CU-UP during DRB setup and during key refresh. The working assumption was confirmed by SA3. Therefore, the user plane keys should be included in the E1 Bearer Setup Request message.
Proposal 1: 	The Bearer Context Setup Request message includes a Security Information IE with the ciphering algorithm and the user plane security keys.
Other parameters that should be included in the E1 Bearer Setup Request message are different for E-UTRAN (EN-DC) and NG-RAN. In the following, we analyse the case of E-UTRAN (EN-DC) and NG-RAN separately.  
E-UTRAN parameters
In E-UTRAN, there is a one-to-one mapping between DRBs and E-RABs. Therefore, for EN-DC operation a single list of DRBs should be sufficient to configure the CU-UP. For each DRB, the CU-CP should include: 
1. Bearer identifiers: E-RAB ID, the DRB ID (same as over X2); 
2. PDCP configuration: it should include same information as the PDCP-config IE defined TS 38.331;
3. E-UTRAN QoS profile: QoS parameters needed for e.g., pre-scheduling; 
4. Transport layer information: include the S1-UL TEIDs provided by the EPC; 
5. Transport layer information for data forwarding (similar as over X2);
6. [bookmark: _GoBack]Cell group information: this is necessary for configuring dual-connectivity. For detailed explanation on the need of this IE refer to the discussion paper R3-182225.
Proposal 2: 	For E-UTRAN, the E1 Bearer Setup Request message includes a list of DRBs to setup. For each DRB the following parameters should be included: bearer identifiers, PDCP configuration, E-UTRAN QoS profile, transport layer information (S1-UL TEIDs and optionally data forwarding) and cell group information. 
NG-RAN parameters
[bookmark: _Hlk510005321]The list of PDU Session Resources is needed, together with the SDAP configuration and the NG-UL TEIDs assigned by the 5GC. In addition, a list of DRBs is needed together with the related PDCP configuration. Finally, a list of QoS-flows with the respective 5QI and the mapping to PDU Sessions and DRBs is also needed. The question is then how to encode all this information in the most efficient manner. We believe that one good option to encode the information over the E1 interface is to utilize three nested list:
· PDU Session Resources to Setup List: For each PDU Session: the PDU Session ID, the S-NSSAI (optional), the SDAP configuration, and the NG-UL TEIDs should be included.
· DRB to Setup List: For each DRB: the DRB ID and the PDCP configuration should be included. 
· QoS-flow to Setup List: For each QoS-flow include the related QoS Flow Level QoS Parameters. 
Proposal 3: 	Encode the NG-RAN parameters in the Bearer Setup Request message using three nested lists: PDU Session Resource to Setup List, DRB to Setup List and QoS-flow to Setup List.
The list of PDU Session Resources should include the following parameters: 
1. SDAP Configuration: current understanding is that there will be one SDAP configuration per PDU session, but the SDAP configuration is sent to the UE per-DRB. This need to be confirmed with RAN2;
2. S-NSSAI: optional slicing information for the PDU session;
3. PDU Session Resource Setup Request Transfer: this IE defined in TS 38.413 (NGAP) and carries information about the transport layer addresses, QoS flows and their related QoS parameters, data forwarding and others. It seems that all this information may also be needed at the CU-UP. Therefore, we could consider re-using this IE over the E1. 
In addition to this information for the PDU sessions, the Bearer Context Setup Request message should carry information for the DRB. The same information as described in previous paragraph can be used (except for the E-UTRAN QoS). 
Proposal 4: 	For each PDU session the following information should be included: SDAP configuration, S-NSSAI (optional), and PDU Session Resource Setup Request Transfer (as defined in TS 38.413). For each the DRB the same information as in proposal 2 should be included (except for E-UTRAN QoS). 
Bearer Setup Response message
If the CU-UP is successful in establishing the requested resources, it should reply to the CU-CP with the Bearer Setup Response message. The CU-UP should also report the resources that have been successfully allocated. The cases are again different for E-UTRAN and NG-RAN. 
For E-UTRAN: The CU-UP should report a DRB Setup List with the successfully established DRBs and for each DRB in this list (1) a S1-DL TEID and the (2) F1/X2/Xn UL TEIDs and the corresponding cell group should be included. The CU-UP should also report a DRB Failed to Setup List (with cause values).  
Proposal 5: 	For E-UTRAN, the E1 Bearer Setup Response message should include a list of DRB successfully setup (with the S1-DL TEID, X2/Xn/F1 UL TEIDs and corresponding cell group info) and a list of DRBs failed to setup (with cause values).
For NG-RAN:  As in the previous case, the CU-UP should report the resources successfully allocated and the resources that failed to setup with a cause value. This includes three nested lists of successfully and failed resources (PDU session, DRBs and flows). 
Proposal 6: 	For NG-RAN, the E1 Bearer Setup Response message should include three nested lists of PDU Sessions, DRBs and flows successfully setup; also, similar lists of resources that failed to setup with cause-values should be included. 
Conclusion 
In this contribution, we discussed the E1 Bearer Setup procedure. 
Proposal 1: 	The Bearer Context Setup Request message includes a Security Information IE with the ciphering algorithm and the user plane security keys.
Proposal 2: 	For E-UTRAN, the E1 Bearer Setup Request message includes a list of DRBs to setup. For each DRB the following parameters should be included: bearer identifiers, PDCP configuration, E-UTRAN QoS profile, transport layer information (S1-UL TEIDs and optionally data forwarding) and cell group information.
Proposal 3: 	Encode the NG-RAN parameters in the Bearer Setup Request message using three nested lists: PDU Session Resource to Setup List, DRB to Setup List and QoS-flow to Setup List.
Proposal 4: 	For each PDU session the following information should be included: SDAP configuration, S-NSSAI (optional), and PDU Session Resource Setup Request Transfer (as defined in TS 38.413). For each the DRB the same information as in proposal 2 should be included (except for E-UTRAN QoS). 
Proposal 5: 	For E-UTRAN, the E1 Bearer Setup Response message should include a list of DRB successfully setup (with the S1-DL TEID, X2/Xn/F1 UL TEIDs and corresponding cell group info) and a list of DRBs failed to setup (with cause values).
Proposal 6: 	For NG-RAN, the E1 Bearer Setup Response message should include three nested lists of PDU Sessions, DRBs and flows successfully setup; also, similar lists of resources that failed to setup with cause-values should be included. 
Proposal 7: 	RAN3 is kindly asked to agree with the TP in Annex I. 
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Annex I: TP for 38.463
[bookmark: _Toc502844999][bookmark: _Toc502845102][bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 1 for TS 38.463
[bookmark: _Toc508386128]9.2.1.1	BEARER CONTEXT SETUP REQUEST
This message is sent by the CU-CP to request the CU-UP to setup a bearer context. 
Direction: CU-CP  CU-UP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.X
	
	YES
	reject

	CU-CP UE E1AP ID
	M
	
	9.3.1.Y
	
	YES
	ignore

	Security Information
	M
	
	9.3.1.A
	
	YES
	reject

	CHOICE system
	M
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB To Setup List
	
	1
	
	
	YES
	reject

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

	>>>>E-RAB ID 
	M
	
	
	
	-
	-

	>>>>DRB ID 
	M
	
	
	
	-
	-

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

	>>>>E-UTRAN QoS
	M
	
	
	
	-
	-

	>>>>S1 UL GTP Tunnel Endpoint
	M
	
	
	
	-
	-

	>>>>Data forwarding information
	O
	
	
	
	-
	-

	>>>>Cell Group Information
	M
	
	9.3.1.B
	
	-
	-

	>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 [x].
	-
	-

	>>>>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 [y].
	-
	-

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

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

	>>>>>>Cell Group Information
	M
	
	9.3.1.B
	
	-
	-

	>>>>>>Flow Mapping Information 
	O
	
	9.3.1.C
	
	-
	-



	[bookmark: _Toc502835551][bookmark: _Toc502837232]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.



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

[bookmark: _Toc508386129]9.2.1.2	BEARER CONTEXT SETUP RESPONSE
This message is sent by the CU-UP to confirm the setup of the requested bearer context.  
Direction: CU-UP  CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.X
	
	YES
	reject

	CU-CP UE E1AP ID
	M
	
	9.3.1.Y
	
	YES
	reject

	CU-UP UE E1AP ID
	M
	
	9.3.1.Z
	
	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 GTP Tunnel Endpoint
	M
	
	
	
	-
	-

	>>>>Data forwarding information
	O
	
	
	
	-
	-

	>>>>UL UP Parameters
	M
	
	9.3.1.D
	
	-
	-

	>>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 [x].
	-
	-

	>>>>DRB Setup List
	
	1
	
	
	-
	-

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

	>>>>>>DRB ID 
	M
	
	
	
	-
	-

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

	>>>>>>UL UP Parameters
	M
	
	9.3.1.D
	
	-
	-

	>>>>>>Flow Setup List
	M
	
	9.3.1.C
	
	
	

	>>>>>>Flow Failed List 
	M
	
	9.3.1.C
	
	
	

	>>>>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
	
	
	
	-
	-



	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.



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

Start of Text Proposal 2 for TS 38.463
[bookmark: _Toc502835576][bookmark: _Toc502837257][bookmark: _Toc508386140]9.3.1	Radio Network Layer Related IEs
9.3.1.A	Security information 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Ciphering Algorithm 
	M
	
	9.3.1.B2
	
	YES
	reject

	User Plane Security Keys
	M
	
	9.3.1.B3
	
	YES
	reject



9.3.1.B	Cell Group Information 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Group List
	
	1
	
	
	YES
	reject

	>Cell Group Item
	
	1..<maxnoofCellGroups>
	
	
	EACH
	reject

	>>Cell Group ID
	M
	
	INTEGER
(0..3, …)
	Cell group ID as defined in TS 38.331 (0=MCG, 1=SCG).
	-
	-

	>>UL Configuration 
	O
	
	9.3.1.G2
	If CG is used for UL traffic.
	-
	-

	>>DL Configuraiton 
	O
	
	9.3.1.G3
	If CG is used for DL traffic.
	-
	-

	>>RAT Type
	O
	
	ENUMERATED (E-UTRA, NR, …)
	Indicates the RAT.
	
	



	Range bound
	Explanation

	maxnoofCellGroups
	Maximum no. of cell groups for a DRB. Value is FFS.



9.3.1.C	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
	
	9.3.1.O
	
	-
	-



9.3.1.D	UP Parameters
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UP Parameters List
	
	1
	
	
	-
	-

	>UP Parameters Item
	
	1..<maxnoofUPParameters>
	
	
	-
	-

	>>Transport Layer Information
	M
	
	9.3.1.G
	As defined in TS 38.413 [x].
	-
	-

	>>Cell Group ID 
	M
	
	INTEGER (0..3, …)
	Cell group ID as defined in TS 38.331 (0=MCG, 1=SCG).
	-
	-



	Range bound
	Explanation

	maxnoofUPParameters
	Maximum no. of UP parameters (e.g., GTP tunnels) for a DRB. Value is FFS.



End of Text Proposal for TS 38.463
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