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1. Introduction

During RAN3-97 a discussion on the UE context Setup procedure was carried out and the following agreements were made on parameters that should be exchanged with this procedure:

------------------------------------------------------------

Introduce Class 1 F1AP UE context setup procedure (name and description are FFS) initiated by the gNB-CU

INFO TO BE INCLUDED IN F1AP UE CTXT SETUP REQ:

ID Info:

gNB-CU UE F1AP ID 

C-RNTI
Bearer info:

SRB:

SRB ID
DRB:

DRB ID

DRB QoS profile (FFS)
GTP Tunnel Endpoint

E-UTRAN QoS

Flow-level QoS profile (FFS)

Flow-to-DRB mapping (FFS)

------------------------------------------------------------

From the agreements above it is clear that a procedure to setup a UE context between CU and DU needs to be specified. This procedure is initiated by the CU.

A number of parameters have been agreed for addition in the UE context Setup Request message from CU and DU. No agreement was taken on the parameters to be included in the UE context Setup Response from DU to CU.

This paper proposes a design for the messages that constitute the UE Context Setup procedure where the above agreements are taken into considerations and the FFSs are resolved. 
1
Scope of UE context Setup
The UE context setup procedure has the role of exchanging all the information needed at the DU and CU, concerning the UE, so that the UE can be served. 
The reason to create a UE context between CU and DU can be generalised as follows: a UE needs to be served by at least one CU-DU pair by means of configuring radio bearers (both at signalling and data level).

For this reason the UE Context Setup procedure should at the same time enable the exchange of static and semi-static UE information (e.g. UE capabilities, C-RNTI) as well as dynamic information such as SRB and DRB configuration.

As the ensemble of this static and dynamic information can be regarded as part of the UE context, it is suggested to name the procedure UE context Setup procedure and to constitute this procedure of a UE CONTEXT SETUP REQUEST message, a UE CONTEXT SETUP RESPONSE message and a UE CONTEXT SETUP FAILURE message, as per Figure 1. It should be noted that such procedure is needed between CU and DU for both NR standalone and EN-DC.
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Figure 1: F1: UE Context Setup Procedure
Proposal 1: It is proposed to name the procedure to create a UE context between CU and DU over the F1 interface the “UE Context Setup” procedure. The UE Context Setup procedure is a Class 1 procedure made of the following messages:  F1: UE CONTEXT SETUP REQUEST, F1: UE CONTEXT SETUP RESPONSE and F1: UE CONTEXT SETUP FAILURE
2
UE context Setup Request
The F1: UE CONTEXT SETUP REQUEST completes the establishment of a UE signalling connection. Every message on this signalling connection needs to be uniquely identified and mapped to the relevant UE as well as to the relevant processes serving the UE.
To create a mapping between F1 messages, UE signalling connection and associated processes, it is suggested that a gNB-CU UE F1AP ID and a gNB-DU UE F1AP ID are included in the UE Context Setup Request and all following UE associated messages.

While the presence of the gNB-CU UE F1AP ID is obviously needed to distinguish between different UE signalling connections at the CU, the gNB-DU UE F1AP ID is needed to associate each signalling connection to different UE handling processes within the DU. In fact, a logical DU may be realised by merging several UE handling functions, for example distributed over multiple physical nodes. A gNB-DU UE F1AP ID would allow to identify the right function and physical node within the logical DU.

Proposal 2: it is proposed that the F1: UE CONTEXT SETUP REQUEST contains a gNB-DU UE F1AP ID IE
The agreements reported in Section 1 already state inclusion in the UE Context Setup Request of a UE ID (i.e. C-RNTI) and of a list of SRBs with SRB IDs. For that we do not focus on those parameters.
One major FFS in the agreements concerns the information that needs to be included in the list of DRBs to be configured as part of the UE context. The current assumption is that the CU will be responsible for mapping PDU Session traffic (traffic flows) to DRBs. Namely, the DU is not expected to have knowledge of PDU Sessions, but it needs to derive the configuration of each DRB prepared. Such configuration mainly consists of the QoS level for each DRB. 
The DU would need to select a QoS policy that is feasible for the traffic mapped by the CU to the DRB. Available QoS policies depend on DU implementation, therefore it should not be assumed that the CU can select a detailed QoS policy for the DU as such policy may not be compatible with the DU’s implementation. 

In order to allow the DU to select the right QoS policy for a given DRB the CU would need to indicate the QoS policies for each traffic flow mapped to the DRB. This could be achieved by signalling in the UE Context Setup Request a mapping between DRB and [QoS Flow Indicator + QoS flow parameters], where the QoS flow parameters consist of a description of the traffic flow’s QoS in cases where this flow is not mapped to a standardised 5QI. An example of how this mapping can be achieved is shown below.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRBs to Be Added List
	
	1
	
	
	YES
	reject

	>DRBs To Be Added Item
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	<reference>
	
	-
	

	>>DRB to Traffic Flow Mapping
	
	1
	
	
	YES
	reject

	>>>Flows Mapped to DRB Item
	
	1 ..  <maxnoofFlows>
	
	
	
	

	>>>>QoS Flow Indicator
	M
	
	<reference>
	
	EACH
	reject

	>>>>Traffic Flow QoS Parameters
	O
	
	
	
	
	

	>>GTP TEID
	M
	
	<reference>
	
	
	


Table 1: Example of tabular encoding of DRB to Traffic Flow QoS mapping for the UE context Setup Request
Traffic Flow QoS Parameters can be expressed as below
Traffic Flow QoS Parameters

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

	5QI
	O
	
	INTEGER (0..255)
	5G QoS Indicator defined in TS 23.501 [9].

Logical range and coding specified in TS 23.501 [9].
Note: Coding is FFS. 
	-
	

	Allocation and Retention Priority
	M
	
	<reference>
	
	-
	

	Non-standardised QoS Flow descriptor
	O
	
	<reference>
	Note: Presence needs to be checked with latest stage 2 status.
	-
	

	GBR QoS Flow Information
	O
	
	<reference>
	This IE applies to GBR bearers only and shall be ignored otherwise.
	-
	


Table 2: Example of tabular encoding for the Traffic Flow QoS Parameters IE

The formulation shown in Table 1 and Table 2 allows the DU to have a full view of the QoS policies for the traffic flows mapped to each DRB. Some traffic flows will simply be mapped to standardised QoS parameters, in which case only the QoS Flow Indicator IE is needed to describe its policy. Some other traffic flows will have dedicated QoS configurations, in which case the Traffic Flow QoS Parameters IE is needed.

With this information the DU can select the best RRM and scheduling policy that fulfils all the QoS policies for the flows mapped to the DRB.
Proposal 3: It is proposed that, as part of the DRB information sent by CU to DU in the F1: UE CONTEXT SETUP REQUEST, the CU includes a mapping of DRB to traffic flows and QoS policy information for each traffic flow
Proposal 4: It is proposed that the DU derives the best DRB’s RRM and scheduling policy that can fulfil QoS requirements for all the traffic flows mapped to a DRB

Another parameter that would be needed in the UE context Setup Request is the share of UE AMBR to be handled by the DU. This is similar to what is done in LTE DC today, where the UE AMBR is split between an MeNB and an SeNB. The DU would need to know its own share of the UE AMBR so that radio resources can be appropriately allocated and bitrate policing can be applied for the UE.

Proposal 5: It is proposed to include in the F1: UE CONTEXT SETUP REQUEST a DU UE Aggregate Maximum Bitrate IE, which is assigned by the CU
3
UE Context Setup Response
The main purpose of the UE Context Setup Response is that of letting the DU signal to the CU whether the DRBs requested can be successfully setup as well as the L1/L2 configuration chosen by the DU for the UE.

It is therefore proposed that admission control at the DU is done on a per DRB level.

Proposal 6: It is proposed that admission control at the DU is done on a per DRB level
With regards to the L1/L2 configuration the DU needs to signal to the CU, it should be reminded that this is essential in order for the CU to formulate RRC messages such as the RRCConnectionReconfiguration. For example, the RRC PhysicalConfigDedicated IE, which is part of the MobilityControlInfo IE contains configuration parameters that are under the DU control (as they relate to configuration of L1 and L2 channels). 
It is proposed to discuss how such information can be transferred from DU to CU and to add an IE in the F1: UE CONTEXT SETUP RESPONSE message that would contain all relevant L1/L2 configuration information.
Proposal 7: Introduce a DU L1-L2 configuration Information IE in the F1: UE CONTEXT SETUP RESPONSE, which contains all the L1 and L2 configuration information needed at the CU
4
UE Context Setup Failure
This procedure is used when the UE context cannot be created at the DU. Namely, a UE context can only be failed in full. It should be noted that according to proposals above it is possible to fail some DRBs and still signal a UE CONTEXT SETUP RESPONSE from DU to CU containing the admitted DRBs.

Proposal 8: It is proposed to use the F1: UE CONTEXT SETUP FAILURE when the full UE context cannot be setup at the DU
5
Conclusions
In this paper a description of how the UE Context Setup procedure over F1 can be achieved has been provided. The paper takes the latest agreements into account and provides proposals that resolve the FFSs captured at the last RAN3 meeting.
The proposals brought forward are as follows:

Proposal 1: It is proposed to name the procedure to create a UE context between CU and DU over the F1 interface the “UE Context Setup” procedure. The UE Context Setup procedure is a Class 1 procedure made of the following messages:  F1: UE CONTEXT SETUP REQUEST, F1: UE CONTEXT SETUP RESPONSE and F1: UE CONTEXT SETUP FAILURE
Proposal 2: it is proposed that the F1: UE CONTEXT SETUP REQUEST contains a gNB-DU UE F1AP ID IE
Proposal 3: It is proposed that, as part of the DRB information sent by CU to DU in the F1: UE CONTEXT SETUP REQUEST, the CU includes a mapping of DRB to traffic flows and QoS policy information for each traffic flow
Proposal 4: It is proposed that the DU derives the best DRB’s RRM and scheduling policy that can fulfil QoS requirements for all the traffic flows mapped to a DRB

Proposal 5: It is proposed to include in the F1: UE CONTEXT SETUP REQUEST a DU UE Aggregate Maximum Bitrate IE, which is assigned by the CU

Proposal 6: It is proposed that admission control at the DU is done on a per DRB level
Proposal 7: Introduce a DU L1-L2 configuration Information IE in the F1: UE CONTEXT SETUP RESPONSE, which contains all the L1 and L2 configuration information needed at the CU
Proposal 8: It is proposed to use the F1: UE CONTEXT SETUP FAILURE when the full UE context cannot be setup at the DU
It is suggested to agree to the proposals in this paper. A TP reflecting the proposals above is presented below.
6
TP to TS38.473
----------------------------------------------Here the Changes Start----------------------------------------------

8



F1AP procedures
8.1
List of F1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION


----------------------------------------------Here Comes the Second Change----------------------------------------------
8.3
UE Context Management procedures

The purpose of the UE Context management procedure is to establish and release the necessary UE Context over F1. C-RNTI is allocated by gNB-DU during this procedure when UE initially accesses to the gNB.

8.3.1
UE Context Setup 

8.3.1.1
General
The purpose of the UE Context Setup procedure is to establish the necessary overall initial UE Context including SRB context, DRB context etc. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation.

The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU.
The UE CONTEXT SETUP REQUEST message shall contain within the DRBs to Be Setup List IE the information required by the gNB-DU to build the new DRB configuration consisting of at least one DRB. 

Upon receipt of the UE CONTEXT SETUP REQUEST message the gNB-DU shall

· attempt to execute the requested DRB and SRB configuration.

· store the DU UE Aggregate Maximum Bitrate in the UE context
Editor’s note: Further details about the initiation of the context setup is still FFS.
The gNB-DU shall report to the gNB-CU, in the UE CONTEXT SETUP RESPONSE message, the result for all the requested DRBs and SRBs in the following way:

-
A list of DRBs which are successfully established shall be included in the DRB Setup List IE

-
A list of DRBs which failed to be established shall be included in the DRB Failed to Setup List IE
-
A list of SRBs which are successfully established shall be included in the SRB Setup List IE

-
A list of SRBs which failed to be established shall be included in the SRB Failed to Setup List IE.
The gNB-DU reports the unsuccessful establishment of a DRB with an appropriate cause value in the Cause IE.
8.3.1.3
Unsuccessful Operation
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Figure 8.3.1.3-2: UE Context Setup Request procedure: unsuccessful Operation.

If the gNB-DU is not able to establish an F1 UE context, or cannot establish any DRB or SRB it shall consider the procedure as failed and reply with the UE CONTEXT SETUP FAILURE message.
-------------------------------------------------Yet Another Change, the Third One-------------------------------------------------
9.2.2 
UE Context Management messages

9.2.2.1
UE CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU ( gNB-DU. 
	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 UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M 
	
	9.3.1.x
	
	YES
	reject

	C-RNTI (FFS)
	O
	
	FFS
	
	
	

	SRB to Be Setup List
	
	
	
	
	
	

	>SRB to Be Setup Item IEs
	
	1 .. <maxnoofSRBs> [FFS]
	
	
	
	

	>SRB ID
	
	
	9.3.1.6
	
	
	

	DRB to Be Setup List
	
	1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs> [FFS]
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.7
	
	-
	

	>>DRB to Traffic Flow Mapping
	
	1
	
	
	YES
	reject

	>>>Flows Mapped to DRB Item
	
	1 ..  <maxnoofFlows>
	
	
	
	

	>>>>QoS Flow Indicator
	M
	
	<reference>
	
	EACH
	reject

	>>>>Traffic Flow QoS Parameters
	O
	
	9.3.1.z
	
	
	

	>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DU UE Aggregate Maximum Bitrate
	M
	
	9.3.1.w
	
	YES
	reject


	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 4. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 256. 


9.2.2.2
UE CONTEXT SETUP RESPONSE

This message is sent by the gNB-DU to confirm the setup of a UE context.
Direction: gNB-DU ( gNB-CU.
	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 UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M 
	
	9.3.1.x
	
	YES
	reject

	DRB Setup List
	
	1
	
	
	YES
	ignore

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

	>>DRB ID
	M
	
	9.3.1.7
	
	-
	

	>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	
	

	DRB Failed to Setup List
	O
	
	DRB List 
-ref
	A value for DRB ID shall only be present once in DRB Setup List IE and DRB Failed to Setup List IE.
	YES
	ignore

	SRB Setup List
	
	1
	
	
	YES
	ignore

	>SRB Setup Item IEs
	
	1 .. <maxnoofSRBs> [FFS]
	
	
	
	

	>>SRB ID
	
	
	9.3.1.6
	
	
	

	SRB Failed to Setup List
	O
	
	SRB List 
-ref
	A value for SRB ID shall only be present once in DRB Setup List IE and DRB Failed to Setup List IE.
	YES
	ignore

	DU L1-L2 configuration Information
	M
	
	9.3.1.y
	L1/L2 configuration parameters selected by DU
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 4. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 256. 


9.2.2.3
UE CONTEXT SETUP FAILURE

This message is sent by the gNB-DU to indicate that the setup of the UE context was unsuccessful.
Direction: gNB-DU ( gNB-CU
	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 UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M 
	
	9.3.1.x
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


-------------------------------------------------There is a Fourth Change-------------------------------------------------
9.3.1.x 
gNB-DU UE F1AP ID

The gNB-DU UE F1AP ID uniquely identifies the UE association over the F1 interface within the gNB-DU.

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

	gNB-DU UE F1AP ID
	M
	
	INTEGER (0 .. 232 -1)
	


9.3.1.y 
DU L1-L2 configuration Information
This information element contains the L1 and L2 configuration selected by the gNB-DU and sent to the gNB-CU.

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

	DU L1-L2 configuration Information
	M
	
	OCTET STRING
	


Editor’s note: The structure of this IE is FFS
9.3.1.z Traffic Flow QoS Parameters

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

	5QI
	O
	
	INTEGER (0..255)
	5G QoS Indicator defined in TS 23.501 [9].

Logical range and coding specified in TS 23.501 [9].
Note: Coding is FFS. 
	-
	

	Allocation and Retention Priority
	M
	
	<reference>
	
	-
	

	Non-standardised QoS Flow descriptor
	O
	
	<reference>
	Note: Presence needs to be checked with latest stage 2 status.
	-
	

	GBR QoS Flow Information
	O
	
	<reference>
	This IE applies to GBR bearers only and shall be ignored otherwise.
	-
	


9.2.1.w
DU UE Aggregate Maximum Bit Rate

The DU UE Aggregate Maximum Bitrate is applicable for all Non-GBR DRBs per UE served by the gNB-DU which is defined for the Downlink and the Uplink direction.

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

	DU UE Aggregate Maximum Bit Rate
	
	
	
	Applicable for non-GBR DRBs

	>UE Aggregate Maximum Bit Rate Downlink
	M
	
	Bit Rate 9.2.1.k
	This IE indicates the UE Aggregate Maximum Bit Rate in the downlink direction.

	>UE Aggregate Maximum Bit Rate Uplink
	M
	
	Bit Rate 9.2.1.k
	This IE indicates the UE Aggregate Maximum Bit Rate in the uplink direction. Receiving both the UE Aggregate Maximum Bit Rate Downlink IE and the UE Aggregate Maximum Bit Rate Uplink IE equal to value zero shall be considered as a logical error by the eNB.


9.2.1.k
Bit Rate

This IE indicates the number of bits delivered by NG-RAN in UL or to NG-RAN in DL within a period of time, divided by the duration of the period. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Bit Rate
	
	
	INTEGER (0..10,000,000,000)
	The unit is: bit/s.


-------------------------------------------------Changes Are Over Now-------------------------------------------------
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