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1. Introduction
Last RAN3#97bis meeting, regarding the F1AP parameter control which for UE dedicated resource has reached some high level agreement, namely:

L1 resource parameters should be controlled by DU (e.g. PUCCH, SRS).

MAC parameters (e.g. BSR, PHR, HARQ, DRX, pending RAN2) should be controlled by DU. FFS whether longDRX-Cycle and shortDRX-Cycle (there may be others) should be controlled by CU.

Physical layer parameters should be controlled by DU.
This contribution discuss the way for the specification of those L1/L2 configuration information in F1AP that need to be exchanged between gNB-CU and gNB-DU for the establishment of UE dedicated L1/L2 resource configuration.
2. Discussion

2.1 The way of specifying in F1 interface for UE Dedicated L1/L2 configuration information for EN-DC
For EN-DC scenario that use of F1 interface, the UE dedicated L1/L2 configuration information need to be transferred from gNB-DU to gNB-CU, so the gNB-CU can form the RRC: SCG-Config for NR. Those UE dedicated L1/L2 resource configuration information are: RLC-Configuration, Logical CH configuration, MAC Configuration, Physical Channel Configuration.
It has been proposed from contributions that two alternatives are available: (e.g. R3-173815, R3-173724 etc.) 
Option 1: F1AP specify explicitly the L1/L2 configuration information IEs and their values.

Option 2: F1AP specify a L1/L2 Container, the content of the L1/L2 configuration information is specified by RAN2 specification. 
The main concern on option 2 is the RRC ASN.1 encoding/decoding in gNB-DU, however since last RAN3#97bis has agreed that gNB-DU encode part of system information (i.e. MIB and RMSI), so this concern is not valid anymore.

Since most companies are in favour of L1 / L2 container (i.e. option 2), it is proposed to take the option 2 as a way forward.

Proposal 1: the L1/L2 configuration information in F1 interface is specified as L1/L2 container and its content is specified in RRC specification.

2.2 UE dedicated L1/L2 resource configuration information IE in F1 messages

The L1/L2 resource configuration information (RLC-Configuration, Logical CH configuration, MAC Configuration, Physical Channel Configuration) will be needed to be sent from gNB-DU to gNB-CU at least in the following message: 
UE CONTEXT SETUP REQUEST

UE CONTEXT SETUP RESPONSE

UE CONTEXT SETUP FAILURE

UE CONTEXT RELEASE REQUEST

UE CONTEXT RELEASE COMMAND

UE CONTEXT RELEASE COMPLETE

UE CONTEXT MODIFICATION REQUEST

UE CONTEXT MODIFICATION RESPONSE

UE CONTEXT MODIFICATION FAILURE

UE CONTEXT MODIFICATION REQUIRED

UE CONTEXT MODIFICATION CONFIRM

INITIAL UL RRC MESSAGE TRANSFER

DL RRC MESSAGE TRANSFER

UL RRC MESSAGE TRANSFER

Proposal 2: it is proposed to add L1/L2 resource configuration information in UE CONTEXT SETUP RESPONSE message and UE CONTEXT MODIFICATION RESPONSE message as a place holder in F1AP.
Two possible way to specify these L1/L2 resource configuration information IE in the F1AP related messages.
Alt. a) to have explicit IEs in the messages: that is, 
· Physical Layer Configuration Information IE, MAC Configuration Information IE are place common to all DRBs; 
· RLC Configuration information IE and Logical Channel Configuration information IE are placed under each DRB. 
Their content is to be specified by RAN2. In F1AP they will be only OCTET STRING.
Physical Layer Configuration Information IE will have content that correspond to PhysicalConfigDedicated, 

MAC Configuration Information IE will have content that correspond to MAC-MainConfig.

RLC Configuration information IE will have content that correspond to RLC-Config. 

Logical Channel Configuration information IE will have content that correspond to LogicalChannelConfig.

Alt. b) to have a single L1L2 resource configuration IE that is placed common to all DRBs. Its content will have PhysicalConfigDedicated, MAC-MainConfig, RLC-Config, LogicalChannelConfig that to be specified by RAN2. In F1AP the L1L2 resource configuration IE will be only OCTET STRING.
Since each of resource configuration information should be placed in proper IE level of the message, it is proposed to take Alt.a as the way forward.
Proposal 3: it is proposed to define in F1AP the L1L2 resource configuration information as Physical Layer Configuration Information IE, MAC Configuration Information IE, RLC Configuration information IE and Logical Channel Configuration information IE, with their content to be specified by RAN2. In F1AP they will be only OCTET STRING.
2.3 UE Capability in F1 messages

The gNB-DU need to have the UE Capability in order to allocate appropriate L1/L2 resource to the UE. UE capability for example the support number of MIMO layer, number of component carrier and many more etc. (as in LTE)
The UE Capability is specified in RRC, so to align with those L2L2 resource configuration information that are specified in RRC, this UE Capability in F1AP should also be OCTET STRING 

Proposal 4: it is proposed to define in F1AP UE CONTEXT SETUP message the UE Capability IE, with its content to be OCTET STRING.
3. Conclusion and Proposal

This contribution discuss the way for the definition of L1/L2 configuration information in F1AP.

Proposal 1: the L1/L2 configuration information in F1 interface is specified as L1/L2 container and its content is specified in RRC specification.

Proposal 2: it is proposed to add L1/L2 resource configuration information in UE CONTEXT SETUP RESPONSE message and UE CONTEXT MODIFICATION RESPONSE message as a place holder in F1AP.
Proposal 3: it is proposed to define in F1AP the L1L2 resource configuration information as Physical Layer Configuration Information IE, MAC Configuration Information IE, RLC Configuration information IE and Logical Channel Configuration information IE, with their content to be specified by RAN2. In F1AP they will be only OCTET STRING.
Proposal 4: it is proposed to define in F1AP UE CONTEXT SETUP message the UE Capability IE, with its content to be OCTET STRING.
Text Proposal to 38.473

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 (FFS)
	O
	
	9.3.1.5
	
	FFS
	FFS

	C-RNTI (FFS)
	O
	
	FFS
	
	
	

	Target cell ID (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	UE Capability Information
	M
	
	OCTET STRING
	includes UECapabilityInformation as defined in TS38.331[x1]
	
	

	SRB to Be Setup List
	
	
	
	
	
	

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

	>SRB ID
	
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	1
	
	
	YES
	reject

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile (FFS)
	
	
	
	
	-
	

	>>Flow-level QoS profile (FFS)
	
	
	
	
	
	

	>>Flow-to-DRB mapping (FFS)
	
	
	
	
	
	

	>>E-UTRAN QoS
	O
	
	
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List (FFS)
	
	1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>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.
	-
	-


Editor’s note: for intra-DU CA PDCP duplication, two F1-U tunnels can be set up to distinguish duplicated PDCP PDUs belonging to the same DRB. It is FFS whether multiple tunnels are needed or if a single tunnel is enough.
Editor’s Note: The presence of APID/CRNTI/SRB/DRB depends on if this message is used to set up the UE associated logical F1 connection. It is also FFS whether gNB-DU UE F1 AP ID will be included. The naming of the GTP tunnel endpoint is FFS. 
	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is FFS. 

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

	<maxnoofULTunnels>
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


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
	
	9.3.1.5
	
	YES
	reject

	Mobility Control Info (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	Physical Layer Configuration Information 

	M
	
	OCTET STRING
	Includes PhysicalConfigDedicated as defined in TS38.331[x1]
	YES
	reject

	MAC Configuration Information
	M
	
	OCTET STRING
	Includes MAC-MainConfig as defined in TS38.331[x1]
	YES
	reject

	DRB Setup List
	
	1
	
	
	YES
	ignore

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>> Tunnels to be setup List
	
	
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	
	

	>>>>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.
	
	

	>>RLC Configuration information 
	M
	
	OCTET STRING
	Includes RLC-Config as defined in TS38.331[x1]
	-
	

	>>Logical Channel Configuration information
	M
	
	OCTET STRING
	Includes LogicalChannelConfig as defined in TS38.331[x1]
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


Editor’s Note: The naming of the GTP tunnel endpoint is FFS. 

	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is FFS. 

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

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.
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