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Introduction
In the previous meeting RAN3 has agreed to specify the F1 interface between CU and DU in the distributed gNB deployment. The following agreements related to the F1 interface were captured:
Agreements:
1 The new interface is made of F1-CP and F1-UP interfaces with associated procedures
2 A DU could support one or more cells
3 Internal structure of the gNB is not visible to the CN and to other RAN nodes (and to the UE, FMC and the WLAN)
4 Termination point of the interface NG, X2, Xn and S1-U are the gNB
5 The standard should not prevent to separate CP and UP
Based on these agreements, in this contribution we discuss the F1-C and F1-U interface functions. We also provide a text proposal for 38.401. 
[bookmark: _Ref178064866]Discussion
In TS 38.401 there as several F1-C and F1-U functions that have been discussed at the previous RAN3 meeting. Some of these functions are FSS, meaning that they are not confirmed (i.e., these functions may be removed unless it is found that they are necessary). Other functions are confirmed, but the description of the functions is FFS. In the following, we discuss some of the F1-C and the F1-U interface functions with the aim of removing some of the FFS. 
F1-C interface functions
The F1-C interface functions can be categorized in “UE-dedicated” and “Common” functions. 
F1-C UE-dedicated functions
· Bearer management function: This function allows to configure and manage the data and signalling radio bearers. The CU can use this function to manage the UE connection. The CU and DU can also use this function to manage the GTP tunnels over the fronthaul network (note that each GTP tunnel would correspond to a data radio bearer). The bearer management function includes the following procedures:
· Radio bearer setup, modification, release, error reporting: These procedures allow the CU to establish, modify and remove channels (i.e., radio bearers) for transport of CP and UP traffic between UE and CU. The DU can accept or reject a request for bearer setup and modification from the CU, e.g., based on resource reservation information and QoS information. The DU and CU can trigger a bearer error notification message.
· F1 UE context management function: This function allows to manage the F1 UE context. The CU can use this function to configure local UE information in the DU. The F1 UE context management function includes the following procedures:
· F1 UE context setup, modification, release: These procedures allow the CU to establish, manage and remove the F1 UE context in the DU. The F1 UE context includes UE-related information that are necessary for the DU to reserve and schedule DU resources, such as the UE capabilities and MAC/RLC configuration. The DU can accept or reject a request for F1 UE context setup and modification from the CU, e.g., based on resources availability. 
· RRC message transfer: This function allows to transmit RRC messages between CU and DU. It also allows to transmit UE-related measurement reports and measurement configuration information between CU and DU. The motivations for transmitting the RRC messages over the F1-C, as well as more details about this function, are discussed in [1].
It should be observed that a ‘mobility management’ function is not necessarily needed for the F1 interface. In the X2 interface, the mobility management function allows to move the responsibility to handle a UE from a source eNB to a target eNB. This includes (1) transferring UE-related information (F1 UE context) and (2) forwarding user data (not-ACKed PDCP-PDUs) to the target eNB. However, we believe that in the CU-DU architecture: (1) the UE-related information can be transferred from DU part within the source gNB to DU part within the target gNB using the UE context and bearer management functions; and (2) the CU can directly send the user data (not-ACKed PDCP-PDUs) to the target DU, this is because the CU performs centralized PDCP processing. Therefore, for the sake of simplicity, it is believed that there is no need to define a mobility management function. Similar considerations apply also for dual-connectivity (DC). In dual connectivity (DC) a single UE will be configured with a F1 UE context and radio bearers in separate instances within MCG and SCG. 
F1-C Common functions
· System information management: This function allows to coordinate the delivery of the system information (i.e., minimum and on-demand system information in NR) between CU and DU. The DU broadcasts periodically the minimum system information. Note that part of the system information can be configured directly in the DU without the involvement of the CU. Other part of the system information would instead require the involvement of the CU. RAN3 should investigate more which part of the system information could be under direct responsibility of the DU and which part instead requires the involvement of the CU. This work may require interaction with RAN2 for having a more details on the structure of the NR system information. 
F1-U interface functions 
· Data delivery: UP data delivery between CU and DU, and UP data delivery between DU and CU.
· Flow control: This function can include procedures that are used to indicate flow control parameters such as the undelivered PDCP PDUs, throughput reduction and/or increase, etc. The flow control parameters between CU and DU can be based on the ones used in LTE-DC. 
Based on the above considerations, we advance the following proposals:
Proposal 1	RAN3 is kindly asked to agree that a mobility management function and a dual-connectivity (DC) function over the F1-C interface are not required, because mobility and DC can be supported using the bearer and UE context management functions. 
Proposal 2	RAN3 is kindly asked to investigate which part of the system information can be configured directly in the DU and without the involvement of the CU. This decision may require interaction with RAN2 for having a more details on the structure of the NR system information.
Proposal 3	RAN3 is kindly asked to agree on the TP in Annex I and the pCR in R3-171739.

Conclusion
In this contribution, we discussed some functions and procedures for the F1-C and the F1-U interfaces. We conclude with the following proposals:   
Proposal 1	RAN3 is kindly asked to agree that a mobility management function over the F1-C interface is not required, because mobility can be supported using the bearer and UE context management functions. 
Proposal 2	RAN3 is kindly asked to investigate which part of the system information can be configured directly in the DU and without the involvement of the CU. 
[bookmark: _GoBack]Proposal 3	RAN3 is kindly asked to agree on the TP in Annex I and the pCR in R3-171739.
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Annex I: TP for 38.401
In this Annex we propose a TP for 38.401 to capture the proposals above.
Start of Text Proposal for TS 38.401
[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. Part of the system information can be configured directly in the DU. Other parts of the system information instead require the CU setting the information.
Editor’s note: How to support this function Which part of the system information could be under direct responsibility of the DU 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 functionfunction are is 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 of exchange load information to the gNB-DU. The gNB-DU reports the result of load information to the gNB-CU. Scope 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 F1 UE context.
The establishment of the overall initial F1 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 and modification of the F1 UE context previously established in the gNB-DU. The release or modification of the F1 UE context is triggered by the gNB-CU either directly or following a request received from the gNB-DU.
The F1 UE context management function is used to remove the F1 UE context from source gNB-DU and add it in the target gNB-DU upon UE mobility. In dual-connectivity a UE is configured with two F1 UE contexts in separate instances for MCG and SCG. 
The F1 UE context contains at least the UE capabilities and the other information needed for scheduling and RLC/MAC/PHY configuration.
Editor’s note: What is UE context needs to be further 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 a UE context is available in the gNB-DU. The establishment and modification of radio bearer resources is are 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. 
The bearer management function is used to move the bearers from source gNB-DU to target gNB-DU upon UE mobility. In dual-connectivity a UE is configured with radio bearers in two separate DUs. 
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.
End of Text Proposal for TS 38.401
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