3GPP TSG-RAN WG3 Meeting #96




                             R3-171478
Hangzhou, P. R. China, 15th – 19th May 2017

Source:
IAESI, Thales, Fairspectrum, VTT
Title:
TP for Functions and frame formats for F1-U protocol
Document for:
Discussion and Decision

Agenda Item:
10.12.5.2
Abstract: 
1. Introduction
This contribution is based on the principles explained in the companion contribution R3-17dddd.
2. Proposed changes to the text in [1]
Start of changes

First change

4. General
4.1
General aspects
Editor’s note: The text highlighted below is FFS. 

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

The gNB-DU 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 reception by a DU, or successful delivery to the UE., 
Each gNB-DU UP protocol instance is associated to one QoS flow only.

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

In this version of the present document, gNB-DU 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].
End of First change

5

gNB-DU user plane protocol
2nd change
5.1
General

The gNB-DU UP protocol layer is using services of the transport network layer in order to allow error correction and flow control of user data packets transferred over the gNB-DU interface between the Central Unit and the Distributed Unit of a gNB.

End of 2nd change
5.2
gNB-DU user plane protocol layer services

Start of 3d change
5.3
Services expected from the gNB-DU Transport Network Layer

The gNB-DU user plane protocol layer expects the following services from the Transport Network Layer:

-
Transfer of user data.
-   Support for error correction.
   Support for flow control.

End of 3d change
Start of 4th change

Insert:
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 the gNB-DU with PDCP PDUs corresponding to specific UEs, specific PDU Sessions executed by UE and specific 5QI.

An gNB-DU user plane instance making use of the Transfer of Downlink User Data procedure is associated to a single 5QI only. The Transfer of Downlink User Data procedure is invoked whenever user data for that particular PDU Session and 5QI needs to be sent across the gNB-DU-U interface.

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

A gNB-CU packed contains a transport block which may include PDCP PDUs from different UEs and consists of:

a) PDU Type (=0)
b) 5QI
c) Sequence Number indicating the transport block
d) For each of the transmitted PDUs:

· Length Indicator (LI) of the current PDU; 

· Extension indicator (E), indicating whether more PDU blocks will follow or not;
e)  PDCP PDU Blocks one after the other, each block including:

· Sub-sequence number (SSN) indicating the PDU block within the transport block; the SSN is needed for the retransmission of a single  errored PDU block; 

· UE identifier (could be F1 or X2 UE identifier); 

· PDU Session identifier; 

· 5QI identifier (could be the result of mapping 5QI identifiers to a more limited QoS range)

· PDU Buffer depth, allowing to reproduce at receiver the buffer structure at transmitter (optional)

· S-NSSAI (slice indicator to which the PDUs belong)

· Consecutive PDCP PDUs

· Check-sum of the PDCP PDU block (calculated as in IP6 header; a possible variant could be the use of CRC or FEC codes)

The gNB-DU shall detect whether a gNB-DU-U packet was lost and memorise the respective sequence number after it has declared the respective gNB-DU-U packet as being "lost". In case that the SSN and Check-sum are added to a data block, the gNB-DU may detect which data block inside the packet was corrupted.
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 and the SN and SSN range of lost packets.

NOTE:
The Transfer of Downlink User Data procedure and the associated feedback of lost gNB-DU-U packets assist the gNB-CU in avoiding PDCP HFN de-synchronisation. If an E-UTRAN 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

Void.

5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the gNB-DU to the gNB-CU to allow the gNB-CU to control the downlink user data flow via the gNB-DU for the respective 5QI. The gNB-DU may also transfer uplink user data for the concerned 5QI to the gNB-CU together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.
When the gNB-DU decides to trigger the Feedback for Downlink Data Delivery procedure it shall report:

a)
the highest TB sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the gNB-CU;

b)
the gNB-DU-U packets that were declared as being "lost" by the gNB-DU and have not yet been reported to the gNB-CU within the DL DATA DELIVERY STATUS frame.

The DL DATA DELIVERY STATUS frame shall also include an indication whether the frame is the last DL status report received in the course of releasing a bearer from the gNB-DU. When receiving such indication, if applicable, the gNB-CU considers that no more UL data is to be expected from the gNB-DU.

The gNB-CU, when receiving the DL DATA DELIVERY STATUS frame:

-
is allowed to remove the buffered PDCP PDUs according to the feedback of successfully delivered PDCP PDUs;

-
decides upon the actions necessary to take for PDCP PDUs reported other than successfully delivered.


[image: image2.emf]gNB-CU gNB-DU

DL DATA DELIVERY STATUS


Figure 5.4.2.1-1: Successful Downlink Data Delivery Status

5.4.2.2
Unsuccessful operation

Void.

End of 4th change
Start of 5th change
Insert:

5.5.2
Frame format for the gNB-DU user plane protocol

5.5.2.1
FRAME FORMAT 1 (PDU Type 0)

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	F1 PDU Type (=0)
	spare
	1

	5QI
	1

	TB Sequence Number
	t.b.d.

	E
	SC
	LI1-A
	t.b.d

	LI1-B
	t.b.d

	E
	SC
	LI2-A
	t.b.d

	LI2-B
	t.b.d

	Continue with the next E, SC and LI
	

	Spare extension
	0-3

	SSN (optional)
	1

	UE Identifier
	t.b.d.

	PDU Session Identifier
	t.b.d.

	5QI
	1

	S-NSSAI
	t.b.d.

	PDCP PDU
	t.b.d.

	Check-sum (optional)
	t.b.d.

	Continue with the next PDU block….
	



Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format for SN in t.b.d. bits
5.5.2.2. 
DL DATA DELIVERY STATUS (PDU Type 1) Format for SN in t.b.d bits
This frame format is defined 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 less than 16 bits.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	F1 PDU Type (=1)
	Spare
	SSN
per TB

Ind.
	Final Frame Ind.
	Lost Packet Report
	1

	5QI
	1

	Highest successfully delivered F1-D-TB Sequence Number
	t.b.d.

	Number of lost F1-D-TB Sequence Number ranges reported
	1

	Start of lost F1-D-TB Sequence Number 
	2*t.b.d. (Number of reported lost gNB-DU-u SN ranges + (SN-End-SN-start+1))

	Start of SSN for PDU Blocks to be retransmitted per TB
	

	End of SSN for PDU Blocks to be retransmitted per TB
	

	End of lost F1-D-TB Sequence Number 
	

	Spare extension
	0-4



Figure 5.5.2.2-1: DL DATA DELIVERY STATUS (PDU Type 1) Format for SN in 24 bits
5.5.3
Coding of information elements in frames

5.5.3.1
F1 PDU Type

Description: The F1 PDU Type indicates the structure of the gNB-DU 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
5QI
Description: The 5QI field indicates the QoS Flow for which the current gNB-DU-U instance was created.
Value range: (0–28-1).

Field Length: 8bits.

5.5.3.4 
F1-U-TB Sequence Number

Description: This parameter indicates the gNB-CU sequence number of the Transport Block as assigned by the respective gNB-CU.
Value range: {0..2t.b.d.-1}.

Field length: t.b.d. octets.

5.5.3.5
Sub-sequence Number (SSN)

Description: This parameter indicates the gNB-CU sub-sequence number of a PDU BLock within the Transport Block as assigned by the respective gNB-CU.

Value range: {1..2t.b.d.-1}. Value 0 is not used.
Field length: t.b.d. 8*octets - 1.

5.5.3.6
Extension indicator

Description: This parameter indicates whether a new Data Block will follow.

Value range: 1bit

Field length: 1bit

5.5.3.7

SCC and check-sum presence indicator

Description: This parameter indicates whether SCC and check sum are included in the data block.

Value range: 1bit

Field length: 1bit

5.5.3.8
UE Identifier
Description: This parameter contains the UE Identifier in force for the F1 interface.

Value range: {0..2t.b.d.-1}.

Field length: t.b.d. 8*octets - 1.

5.5.3.9
PDU Session Identifier
Description: This parameter contains the PDU Session identifier.
Value range: {0..2t.b.d.-1}.

Field length: t.b.d. octets.
5.5.3.10
S-NSSAI 

Description: This parameter contains the S-NSSAI to which the PDU belongs.

Value range: {0..2t.b.d.-1}.

Field length: t.b.d. octets.

5.5.3.11
Lost Packet Report

Description: This parameter indicates the presence of a list of lost gNB-DU-U packets in the respective gNB-DU UP frame.

Value range: {0=Lost Frame List not present, 1=Lost Frame List present}.

Field length: 1 bit.

5.5.3.12
Final Frame Indication
Description: This parameter indicates whether the frame is the last DL status report as described in clause 5.4.2.1.

Value range: {0=Frame is not final, 1= Frame is final}.

Field length: 1 bit.
5.5.3.13
Highest successfully delivered F1-U-TB Sequence Number

Description: This parameter indicates gNB-DU feedback about the in-sequence delivery status of F1-U-TB sent by the gNB-CU towards the UE.
Value range: {0..2t.b.d.-1}.

Field length: t.b.d octets.

5.5.3.14
Number of lost F1-U-TB Sequence Number ranges reported

Description: This parameter indicates the number of F1-U-TB Sequence Number ranges reported to be lost.

Value range: {1..256}.

Field length: 1 octet.

5.5.3.15
Start of lost F1-U-TB Sequence Number 

Description: This parameter indicates the start of an F1-U-TB sequence number.
Value range: {0..2t.b.d-1}.

Field length: t.b.d. octets.

5.5.3.16
End of lost F1-U-TB Sequence Number

Description: This parameter indicates the end of an F1-U-TB sequence number.
Value range: {0..2t.b.d.-1}.

Field length: t.b.d. octets.

5.5.3.17 
SSN per TB indicator

Description: This parameter indicates whether for each TB in the lost F1-U-TB Sequence is also included the Range of data blocks to be retransmitted per Transmit Block
Value range: 1 bit

Field length: 1 bit.
5.5.3.18
Start of SSN for PDU Blocks to be retransmitted per TB
Description: This parameter indicates the starting SSN for PDU Blocks to be retransmitted.

Value range: {0..2t.b.d-1}.

Field length: t.b.d. octets.

5.5.3.19
End of SSN for PDU Blocks to be retransmitted per TB
Description: This parameter indicates the ending SSN for PDU Blocks to be retransmitted.

Value range: {0..2t.b.d-1}.

Field length: t.b.d. octets.

5.5.3.20
Spare extension

Description: The spare extension field shall not be sent. The receiver should be capable of receiving a spare extension. The spare extension should not be interpreted by the receiver, since in later versions of the present document additional new fields might be added in place of the spare extension. The spare extension can be an integer number of octets carrying new fields or additional information; the maximum length of the spare extension field (m) depends on the PDU type.

Value range: 0–2m*8-1.

Field Length: 0–m octets. For the PDU Types defined in the present document m=4.

End of all changes
5. Proposal

1. Include the text in Section 3 – Proposed changes -in TS 38.475, indicated sections.
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