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Introduction

According to R3-17****, it is helpful if the DU indicates the desired buffer size for the concerned bearer or UE based on the assistance buffer status of CU, e.g., the buffer size in bytes for the concerned bearer and the buffer size in bytes for the UE of CU.
In this paper, TP for Flow control over F1 interface in TS38.475 is provided as below:

5.2
F1 user plane protocol layer services

The following functions are provided by the F1 UP protocol:
-
Provision of F1 UP specific sequence number information for user data transferred from the gNB-CU to the gNB-DU for a specific data radio bearer;
-
Information of successful in sequence delivery of PDCP PDUs to the UE from gNB-DU for user data associated with a specific data radio bearer;

-
Information of PDCP PDUs that were not delivered to the UE;

-
Information of the currently desired buffer size at the gNB-CU for transmitting to the UE user data associated with a specific data radio bearer;

-
Information of the currently minimum desired buffer size at the gNB-CU for transmitting to the UE user data associated with all data radio bearers.
-
Information of the utilized buffer size at the gNB-CU for transmitting to the UE user data associated with a specific data radio bearer;
-
Information of the utilized buffer size at the gNB-CU for transmitting to the UE user data associated with all data radio bearers.
-
Information of successful in sequence delivery of PDCP PDUs to the UE from gNB-CU for user data associate with a specific data radio bearer;

----------------------------------------------------------------8<--------------------------------------------------------------------

5.4
Elementary procedures

5.4.1
Transfer of Downlink User Data

5.4.1.1
Successful operation

The purpose of the Transfer of Downlink User Data procedure is to provide F1-U specific sequence number information at the transfer of user data carrying a DL PDCP PDU from the gNB-CU to the gNB-DU via the F1-U interface.

An F1 user plane instance making use of the Transfer of Downlink User Data procedure is associated to a single data radio bearer only. The Transfer of Downlink User Data procedure is invoked whenever user data for that particular data radio bearer needs to be sent across the F1-U interface.

The gNB-CU shall assign consecutive F1-U sequence numbers to each transferred F1-U packet.

The gNB-CU may send the following assistance flow control information to DU when needed together with the Transfer of Downlink User Data procedure:

a)
the utilized buffer size in bytes for the concerned data radio bearer;

b)
the utilized buffer size in bytes for the UE;
The gNB-CU may indicate the highest successfully in-sequence delivered PDCP PDU sequence number to the gNB-DU for user data associated with a specific data radio bearer with the split bearer option in the case of downlink PDCP duplication.
The gNB-DU shall detect whether an F1-U packet was lost and memorise the respective sequence number after it has declared the respective F1-U packet as being "lost".

The gNB-DU shall transfer the remaining PDCP PDUs towards the UE and memorise the highest PDCP PDU sequence number of the PDCP PDU that was successfully delivered in sequence towards the UE.

The gNB-DU shall discard indicated downlink PDCP PDUs if these PDCP PDUs (RLC SDUs) have not been mapped to a RLC data PDU and not associated with a RLC SN.

NOTE:
The Transfer of Downlink User Data procedure and the associated feedback of lost F1-U packets assist the gNB-CU in avoiding PDCP HFN de-synchronisation. If an NG-RAN deployment decides to not use the Transfer of Downlink User Data procedure, PDCP HFN synchronization should be ensured by other means.
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Figure 5.4.1.1-1: Successful Transfer of Downlink User Data

5.4.1.2
Unsuccessful operation
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5.5.2
Frame format for the F1 user plane protocol

5.5.2.1
DL USER DATA (PDU Type 0)

This frame format is defined to allow the gNB-DU to detect lost F1-U packets and is associated with the transfer of a Downlink PDCP PDU over the F1-U interface when the length of the PDCP SN is 18 bits (The length of PDCP SN is pending to RAN2).

The following shows the respective DL USER DATA frame.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	spare
	Duplication

Indication
	1

	F1-U Sequence Number
	3 (FFS)

	Utilized buffer size for the data radio bearer
	4

	Utilized buffer size for the UE
	4

	Highest successfully delivered PDCP Sequence Number
	3 (FFS)* { Delivered PDCP Sequence Number Presence Ind.}

	Spare extension
	0-4



Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format
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5.5.3
Coding of information elements in frames

5.5.3.1
PDU Type

Description: The PDU Type indicates the structure of the F1 UP frame. The field takes the value of the PDU Type it identifies; i.e. "0" for PDU Type 0. The PDU type is in bit 4 to bit 7 in the first octet of the frame.

Value range: {0=DL USER DATA, 1=DL DATA DELIVERY STATUS, 2-15=reserved for future PDU type extensions}

Field length: 4 bits
5.5.3.2
Spare

Description: The spare field is set to "0" by the sender and should not be interpreted by the receiver. This field is reserved for later versions.
Value range: (0–2n-1).

Field Length: n bits.
5.5.3.3 Duplication Indication

Description: This parameter indicates the support of downlink PDCP duplication, and the presence of the Highest successfully delivered PDCP Sequence Number.

Value range: {0= Highest successfully delivered PDCP sequence number field not present, 1= Highest successfully delivered PDCP sequence number field present}.

Field length: 1 bit.
5.5.3.4
F1-U Sequence Number

Description: This parameter indicates the F1-U sequence number as assigned by the gNB-CU when the length of PDCP SN is 18 bits (FFS).
Value range: {0..224-1}.

Field length: 3 octets.
5.5.3.5
Utilized buffer size for the data radio bearer

Description: This parameter indicates the utilized buffer size for the concerned data radio bearer as specified in clause 5.4.2.1.

Value range: {0..232-1}.

Field length: 4 octets.

5.5.3.6
Utilized buffer size for the UE

Description: This parameter indicates the utilized buffer size for all data radio bearers established for the UE as specified in clause 5.4.2.1.

Value range: {0..232-1}.

Field length: 4 octets.
5.5.3.7
Highest successfully delivered PDCP Sequence Number

Description: This parameter indicates feedback about the in-sequence delivery status of PDCP PDUs at the gNB-CU.

Value range: {0..224-1}.

Field length: 3 octets.
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