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Introduction
In [2] we propose a functional split for the F1 interface that can ease openness and multivendor operability. This contribution contains the related text proposal for [1]. 

Text Proposal 

*************** START OF MODIFIED SECTION***********

[bookmark: _Toc454980676][bookmark: _Toc479931129][bookmark: _Toc479931956]3	Definitions and abbreviations
[bookmark: _Toc454980677][bookmark: _Toc479931130][bookmark: _Toc479931957]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols, and controls  associated to the operation of one or more gNB-DUs. The gNB-CU also terminates by means of the F1 interface. connected with the gNB-DU. 
Editor’s note: Definition and naming of gNB-CU are FFS.
Editor’s note: How SDAP is related to EN-DC is FFS.
Editor’s note: Whether to clarify the termination point (i.e., gNB-CU or gNB-DU) of NG interface is FFS.
Editor’s note: How many gNB-DUs can be operated by one gNB-CU is FFS.
gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers, and its operation is partly controlled byassociated to the gNB-CU by means of the F1 interface, whereby . oOne gNB-DU supports one or multiple cells, but one cell can only be supported by one gNB-DU. The gNB-DU terminates F1 interface connected with the gNB-CU.
Editor’s note: Definition and naming of gNB-DU are FFS.
Editor’s note: Whether one gNB-DU can be connected with multiple gNB-CUs is FFS (e.g. by pooling concept).
Editor’s note: Whether one cell can be supported by multiple gNB-DUs is FFS.
gNB: as defined in TS 38.300 [2].

[bookmark: _Toc454980678][bookmark: _Toc479931131][bookmark: _Toc479931958]3.2	Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
gNB-CU	gNB Central Unit
gNB-DU	gNB Distributed Unit
GTP-U	GPRS Tunnelling Protocol
IP	Internet Protocol
O&M	Operation and Maintenance
QoS	Quality of Service
RNL	Radio Network Layer
F1-U	F1 User plane interface
F1-C	F1 Control plane interface
F1AP	F1 Application Protocol
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]SCTP	Stream Control Transmission Protocol
TNL	Transport Network Layer

***************END OF MODIFIED SECTION***************

*************** START OF MODIFIED SECTION***********

[bookmark: _Toc479931152][bookmark: _Toc479931980]10.2	 F1 interface
Editor Note: This subclause shows overall Fs interface e.g. function description
[bookmark: _Toc479931153][bookmark: _Toc479931981]10.2.1	General aspects
This clause captures the architecture for gNB-CU and gNB-DU, F1 interface principles.
[bookmark: _Ref447334790][bookmark: _Toc454980695][bookmark: _Toc479931154][bookmark: _Toc479931982]10.2.1.1	Architecture for gNB-CU and gNB-DU
Editor’s note: Whether one gNB-DU can be connected with multiple gNB-CUs is FFS (e.g. by pooling concept), thus architecture for gNB-CU and gNB-DU is also FFS.
[bookmark: _Toc479931155][bookmark: _Toc479931983]10.2.1.2	F1 interface general principles
The general principles for the specification of the F1 interface are as follows:
-	the F1 interface shall be open;
-	the F1 interface shall support the exchange of signalling information between the endpoints, in addition the interface shall support data transmission to the respective endpoints;
-	from a logical standpoint, the F1 is a point-to-point interface between the endpoints. 
NOTE:	A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.
-	the F1 interface shall support control plane and user plane separation;
-	the F1 interface shall separate Radio Network Layer and Transport Network Layer;
-	the F1 interface shall enable exchange of UE associated information and non-UE associated information;
-	the F1 interface shall be future proof to fulfil different new requirements, support new services and new functions;
-	One gNB-CU and set of gNB-DUs are visible to other logical nodes as a gNB. The gNB terminates X2, Xn, NG and S1-U interfaces;
.	gNB-CU and gNB-DU operate at the same hierarchy level over the F1 interface: gNB-CU is mainly responsible for UE handling and mobility anchoring, while gNB-DU is mainly responsible for cell handling. Each logical node owns its resources.
[bookmark: _Toc479931156][bookmark: _Toc479931984]10.2.2	Functions of the F1 interface protocols and functional split
Editor’s note: Naming of each function is FFS.
[bookmark: _Toc479931157][bookmark: _Toc479931985]10.2.2.1	General
The following clauses describe the functions supported over F1-C and F1-U.
[bookmark: _Toc479931158][bookmark: _Toc479931986]10.2.2.2	F1-C functions
[bookmark: _Toc479931159][bookmark: _Toc479931987]10.2.2.2.1	GTP-U tunnel management function (FFS)
This function is used to establish and release GTP-U (3GPP TS 29.281 [x3]) tunnels between the gNB-CU and the gNB-DU upon a bearer service request. This involves assigning a tunnel identifier for each direction.
Editor’s note: Whether this section is kept or moved to bearer management function or removed is FFS.
[bookmark: _Toc479931160][bookmark: _Toc479931988]10.2.2.2.2	F1 interface management function
The error indication function is used by the gNB-DU or gNB-CU to indicate to the gNB-CU or gNB-DU that an logical error has occurred.
The reset function is used to initialize the peer entity after node setup and after a failure event occurred. This procedure can be used by both the gNB-DU and gNB-CU.
The F1 setup (respectively the gNB-DU and gNB-CU configuration update) function allows to exchange (respectively update) application level data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. The F1 setup is initiated by the gNB-DU.
Editor’s note: The space of NR Cell ID, and how/whether to map them in the gNB-CU are FFS.
[bookmark: _Toc479931161][bookmark: _Toc479931989]10.2.2.2.3	gNB-DU management function (FFS)
Editor’s note: Whether gNB-DU is managed by O&M or by gNB-CU is FFS. The impact on F1 interface is FFS.
[bookmark: _Toc479931162][bookmark: _Toc479931990]10.2.2.2.4	System Information management function
Scheduling of system broadcast information is carried out in the gNB-DU. The gNB-DU is responsible for transmitting the system information according to the scheduling parameters available.
Editor’s note: How to support this function is FFS.
[bookmark: _Toc479931163][bookmark: _Toc479931991]10.2.2.2.5	gNB-DU and gNB-CU measurement reporting function (FFS)
The gNB-DU and gNB-CU measurement reporting functionsn areis used to report the radio measurements of gNB-DU and gNB-CU.and UE associated measurements to the gNB-CU. Scope and need is FFS.
[bookmark: _Toc479931164][bookmark: _Toc479931992]10.2.2.2.6	Load management function (FFS)
The load management function allows the gNB-CU and gNB-DU to request the reporting ofexchange load information to the gNB-DU. The gNB-DU reports the result of load information to the gNB-CUScope and need is FFS.
[bookmark: _Toc479931165][bookmark: _Toc479931993]10.2.2.2.7	Paging function (FFS)
The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.
[bookmark: _Toc479931166][bookmark: _Toc479931994]10.2.2.2.8	F1 UE context management function
The F1 UE context management function supports the establishment of the necessary overall initial UE context.
The establishment of the F1overall initial UE context is initiated by the gNB-CU and accepted or rejected by the gNB-DU based on admission control criteria regarding the gNB-DU .resources.
The F1 UE context management function also supports the release of the context previously established in the gNB-DU. The release of the context is triggered by the gNB-CU either directly or following a request received from the gNB-DU.
Editor’s note: What is UE context needs to be clarified.
[bookmark: _Toc479931167][bookmark: _Toc479931995]10.2.2.2.9	Bearer management function
The bearer management function is responsible for triggering requests to support establishing, modifying and releasing radio bearer resources for user data transport once an F1 UE context is available in the gNB-DU. The establishment and modification of radio bearer resources areis triggered by the gNB-CU and accepted/rejected by the gNB-DU based on requires respective resource reservation information and QoS information to be provided to the gNB-DU and gNB-DU own resource handling criteria.
Editor’s note: Whether mobility functions such as intra-CU/inter-DU handover can be supported by bearer management function is FFS.
Editor’s note: The relationship of bearer management and simultaneous transmission from two DUs is FFS.
Editor’s note: How to split and configure RRM functions between gNB-CU and gNB-DU is FFS.
[bookmark: _Toc479931168][bookmark: _Toc479931996]10.2.2.2.10	Transfer of RRC message
This function allows to transfer RRC messages between gNB-CU and gNB-DU.
Editor’s note: Whether RRC message is transferred over F1-C or F1-U or both is FFS.
[bookmark: _Toc479931169][bookmark: _Toc479931997]10.2.2.3	F1-U functions
[bookmark: _Toc479931170][bookmark: _Toc479931998]10.2.2.3.1	Transfer of user data 
This function allows to transfer of user data between gNB-CU and gNB-DU.
[bookmark: _Toc479931171][bookmark: _Toc479931999]10.2.2.3.2	Flow control function 
This function allows to control the downlink user data flow to the gNB-DU. The detailed protocol is specified in TS 38.475 [4x].
Editor’s note: Whether to support uplink flow control is FFS.

[bookmark: _Toc479931172][bookmark: _Toc479932000]10.2.3	F1 interface protocols and protocol structure
[bookmark: _Toc479931173][bookmark: _Toc479932001]10.2.3.1	F1 Control Plane Protocol (F1-C)
Figure 10.2.3.1-1 shows the protocol structure for F1-C. The TNL is based on IP transport, comprising the SCTP on top of IP. The application layer signalling protocol is referred to as F1AP (F1 Application Protocol).


Figure 10.2.3.1-1: Interface protocol structure for F1-C
Editor’s note: Whether other protocol stacks are standardized for F1-C is FFS.
[bookmark: _Toc479931174][bookmark: _Toc479932002]10.2.3.2	F1 User Plane Protocol (F1-U)
Figure 10.2.3.2-1 shows the protocol structure for F1-U. The TNL is based on IP transport, comprising the UDP and GTP-U on top of IP.


Figure 10.2.3.2-1: Interface protocol structure for F1-U
Editor’s note: Whether other protocol stacks are standardized for F1-U is FFS.

***************END OF MODIFIED SECTION***************
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