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Introduction

During the past RAN3 meetings, it was agreed that " Same FC mechanism and procedures in F1, X2, Xn; possible enhancements for F1-U are not precluded" .According to the analysis in R3- 174409, here is the example TP to update TS38.475 which only capturing the F1 specific features, e.g., F1 centralized retransmissions. Other functions of F1-U can refer to TS 38.425.
Annex: Text Proposal to TS 38.475
1
Scope

The present document specifies the F1 user plane protocol being used over the F1 interface. The F1 interface provides means for interconnecting a gNB-CU and a gNB-DU of a gNB within an NG-RAN, or for interconnecting a gNB-CU and a gNB-DU of an en-gNB within an E-UTRAN.
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].

F1: logical interface between gNB-DU and gNB-CU.
gNB-CU: as defined in TS 38.401[4].

gNB-DU: as defined in TS 38.401[4].

gNB: as defined in TS 38.300[2].

en-gNB: as defined in TS 37.340[5].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
4
General

4.1
General aspects
Editor’s note: whether a new RAN Container is needed is FFS.
The F1 user plane (F1 UP) protocol is located in the User Plane of the Radio Network layer over the F1 interface.

The F1 UP protocol is used to convey control information related to the user data flow management of bearers. The gNB-DU flow control feedback may support indication of successful transmission towards a UE, or successful delivery to the UE, as defined in TS 38.300 [2].

Each F1 UP protocol instance is associated to one data radio bearer only.

When configured, F1 UP protocol instances exist at the gNB-CU and the gNB-DU between which the F1 user data bearers are setup.

In this version of the present document, F1 UP protocol data is conveyed by GTP-U protocol means, more specifically, by means of the “RAN Container” GTP-U extension header as defined in TS 29.281 [3].

5

F1 user plane protocol

5.1
General

The F1 UP protocol layer is using services of the transport network layer in order to allow flow control of user data packets transferred over the F1 interface.

5.2
F1 user plane protocol layer services







 

The following functions are provided only by the F1 UP protocol:

Notification of the radio link outage or radio link resume;
Other functions refer to TS 38.425 [6].
5.3
Services expected from the F1 Transport Network Layer

The F1 user plane protocol layer expects the following services from the Transport Network Layer:

-
Transfer of user data.

5.4
Elementary procedures
5.4.1
Transfer of Downlink User Data
Refer to TS 38.425 [6]











5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation





















Refer to TS 38.425 [6]
The DL DATA DELIVERY STATUS frame shall include an indication of detected radio link outage or radio link resume. When receiving an indication of radio link outage detection, the gNB-CU considers that traffic delivery over DRBs configured for the UE is unavailable at the corresponding gNB-DU. When receiving an indication of radio link resume detection, the gNB-CU considers that traffic delivery over DRBs configured for the UE is available at the corresponding gNB-DU.

5.4.2.2
Unsuccessful operation

Refer to TS 38.425 [6]
5.5
Elements for the F1 user plane protocol

5.5.1
General
Refer to TS 38.425 [6]

	
	

	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	


	
	
	
	

	
	
	








5.5.2
Frame format for the F1 user plane protocol

5.5.2.1
DL USER DATA (PDU Type 0)
Refer to TS 38.425 [6]


	
	

	
	
	
	
	
	
	
	
	

	
	
	

	
	

	
	

	
	





	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




5.5.2.2
DL DATA DELIVERY STATUS (PDU Type 2)

This frame format is defined over F1 to transfer feedback to allow the receiving gNB-CU to control the downlink user data flow via the gNB-DU when the length of the PDCP SN is 18 bits.
Note: PDU type2 only used over F1
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=2)
	Highest Transmitted PDCP SN Ind
	Cause Report
	Final Frame Ind.
	Lost Packet Report
	1

	Highest successfully delivered PDCP Sequence Number
	3

	Desired buffer size for the data radio bearer
	4

	Minimum desired buffer size for the UE
	4

	Number of lost F1-U Sequence Number ranges reported
	1

	Start of lost F1-U Sequence Number range
	4* (Number of reported lost F1-u SN ranges) 

	End of lost F1-U Sequence Number range 
	

	Cause Value
	1

	Highest transmitted PDCP Sequence Number
	3

	Spare extension
	0-4



Figure 5.5.2.2-1: DL DATA DELIVERY STATUS (PDU Type 2) Format

5.5.3
Coding of information elements in frames
















































5.5.3.1
Cause Report

Description: This parameter indicates the presence of Cause Value defined in 5.5.3.2 in the respective F1 UP frame.

Value range: {0=Cause Value not present, 1=Cause Value present}.

Field length: 1 bit.

5.5.3.2
Cause Value

Description: This parameter is present when Cause Report defined in 5.5.3.1 is set to “1”. This indicates specific events reported by the gNB-DU.

Value range: {0=UNKNOWN, 1=RADIO LINK OUTAGE, 2=RADIO LINK RESUME, 3-228=reserved for future value extensions, 229-256=reserved for test purposes}

Field length: 1 octet.

Note: Other elements descriptions refer to TS38.425 [6].
5.5.4
Timers

5.6
Handling of unknown, unforeseen and erroneous protocol data

1
1

