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	Reason for change:
	F1-U delay measurement should be supported in RAN side. According to 28.552, the corresponding measurement method is 

The time when receiving a GTP packet delivery status message from the gNB DU at the egress GTP termination, minus time when sending the same packet to gNB DU at the GTP ingress termination, minus feedback delay time in gNB DU, obtained result is divided by two.

But the feedback delay time in gNB DU is unavailable. Therefore, feedback delay time in gNB DU should be measured for F1-U delay measurement.

	
	

	Summary of change:
	Add Receiving Time Stamp For Highest Successfully Delivered NR PDCP Sequence Number, Receiving Time Stamp For Highest Transmitted NR PDCP Sequence Number, Sending Time Stamp

Impact Analysis:
Impact assessment towards the previous version of the specification (same release): 
This CR has isolate impact on because the change only affects DL DATA DELIVERY STATUS.


	
	

	Consequences if not approved:
	The F1-U delay measurement for QoS monitoring can not be supported.
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[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< Start of the First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc13919457][bookmark: _Toc36556043][bookmark: _Toc45832985][bookmark: _Toc64447464]5.4.2	Downlink Data Delivery Status
[bookmark: _Toc13919458][bookmark: _Toc36556044][bookmark: _Toc45832986][bookmark: _Toc64447465]5.4.2.1	Successful operation
……
In case of RLC AM, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity, the corresponding node removes the respective NR PDCP PDUs. For RLC UM, the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.
The Downlink Data Delivery Status procedure may be invoked if the corresponding node is configured to perform the QoS monitoring and to send the time stamp information to the node hosting the NR PDCP entity for F1-U delay measurement.
[bookmark: _Toc20955356][bookmark: _Toc29504977][bookmark: _Toc29503809][bookmark: _Toc29504393]<<<<<<<<<<<<<<<<<<<< End of the First Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<< Start of the Second Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc13919466][bookmark: _Toc36556052][bookmark: _Toc45832994][bookmark: _Toc64447473]5.5.2.2	DL DATA DELIVERY STATUS (PDU Type 1)
This frame format is defined to transfer feedback to allow the receiving node (i.e. the node that hosts the NR PDCP entity) to control the downlink user data flow via the sending node (i.e. the corresponding node).
The following shows the respective DL DATA DELIVERY STATUS frame. The Figure shows an example of how a frame is structured when all optional IEs (i.e. those whose presence is indicated by an associated flag) are present.
Absence of such an IE changes the position of all subsequent IEs on octet level.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

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

	New IE Flag Spare
	Receiving Time Stamp For Highest Transmitted NR PDCP SN Packet Ind
	Receiving Time Stamp For Highest Delivered NR PDCP SN Packet Ind
	Delivered NR PDCP SN Range Ind
	Data rate Ind.
	Retransmitted NR PDCP SN Ind
	Delivered Retransmitted NR PDCP SN Ind
	Cause Report
	1

	Desired buffer size for the data radio bearer
	4

	Desired Data Rate
	0 or 4

	Number of lost NR-U Sequence Number ranges reported
	0 or 1

	Start of lost NR-U Sequence Number range
	0 or (6* Number of reported lost NR-U SN ranges)

	End of lost NR-U Sequence Number range
	

	Highest successfully delivered NR PDCP Sequence Number
	0 or 3

	Receiving Time Stamp For Highest Successfully Delivered NR PDCP Sequence Number
	0 or 8

	Highest transmitted NR PDCP Sequence Number
	0 or 3

	Receiving Time Stamp For Highest Transmitted NR PDCP Sequence Number
	0 or 8

	Cause Value
	0 or 1

	Successfully delivered retransmitted NR PDCP Sequence Number
	0 or 3

	Retransmitted NR PDCP Sequence Number
	0 or 3

	Number of successfully delivered out of sequence PDCP Sequence Number range
	0 or 1

	Start of successfully delivered out of sequence PDCP Sequence Number range
	0 or (6* Number of successfully delivered out of sequence PDCP Sequence Number range)

	End of successfully delivered out of sequence PDCP Sequence Number range
	

	Sending Time Stamp
	0 or 8

	New IE flag 7(E)
	New IE Flag 6
	New IE Flag 5
	New IE Flag 4
	New IE Flag 3
	New IE Flag 2
	New IE Flag 1
	New IE Flag 0
	0 or 1
New IE
Flags
Octet

	Spare
	Sending Time Stamp Ind
	0 or 1

	Padding
	0-3



Figure 5.5.2.2-1: DL DATA DELIVERY STATUS (PDU Type 1) Format
The New IE Flag in bit 7 of 2nd octet in DL DATA DELIVERY STATUS (PDU Type 1) indicates if the first octet of New IE Flags Octet is present or not.
Bit 0 of New IE Flags Octet in DL DATA DELIVERY STATUS (PDU Type 1) indicates if the Sending Time Stamp Ind is present (1) or not (0)
<<<<<<<<<<<<<<<<<<<< End of the Second Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<< Start of the Third Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc13919468][bookmark: _Toc36556054][bookmark: _Toc45832996][bookmark: _Toc64447475]5.5.3	Coding of information elements in frames
[bookmark: _Toc36556100][bookmark: _Toc45833042][bookmark: _Toc64447521]5.5.3.X	Receiving Time Stamp For Highest Successfully Delivered NR PDCP Sequence Number Packet
Description: This field indicates time when the corresponding node receives the packet indicated by highest successfully delivered NR PDCP sequence number. It is encoded as the 64-bit timestamp format. The node hosting PDCP entity shall, if supported, use this information to calculate the F1-U delay for the concerned DRB and report to the UPF for the purpose of QoS monitoring as specified in [8].
Value range: {0..264-1}.
Field length: 8 octets.
<<<<<<<<<<<<<<<<<< End of the Third Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<< Start of the Fourth Change >>>>>>>>>>>>>>>>>>>>
5.5.3	Coding of information elements in frames
5.5.3.X	Receiving Time Stamp For Highest Transmitted NR PDCP Sequence Number Packet
Description: This field indicates time when the corresponding node receives the packet indicated by highest transmitted NR PDCP sequence number. It is encoded as the 64-bit timestamp format. The node hosting PDCP entity shall, if supported, use this information to calculate the F1-U delay for the concerned DRB and report to the UPF for the purpose of QoS monitoring as specified in [8].
Value range: {0..264-1}.
Field length: 8 octets.
<<<<<<<<<<<<<<<<<< End of the Fourth Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<< Start of the Fifth Change >>>>>>>>>>>>>>>>>>>>
5.5.3	Coding of information elements in frames
5.5.3.X	Sending Time Stamp
Description: This field indicates the time when the corresponding node sends this DL DATA DELIVERY STATUS frame. It is encoded as the 64-bit timestamp format. The node hosting PDCP entity shall, if supported, use this information to calculate the F1-U delay for the concerned DRB and report to the UPF for the purpose of QoS monitoring as specified in [8].
Value range: {0..264-1}.
Field length: 8 octets.
<<<<<<<<<<<<<<<<<< End of the Fifth Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<< Start of the Sixth Change >>>>>>>>>>>>>>>>>>>>
5.5.3	Coding of information elements in frames
5.5.3.X	Receiving Time Stamp For Highest Transmitted NR PDCP SN Packet Ind
Description: This field indicates the presence of Receiving Time Stamp For Highest Transmitted NR PDCP Sequence Number Packet. 
Value range: {0 = Receiving Time Stamp For Highest Transmitted NR PDCP SN Packet not present, 1 = Receiving Time Stamp For Highest Transmitted NR PDCP SN Packet present}.
Field length: 1 bit.
<<<<<<<<<<<<<<<<<< End of the Sixth Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<< Start of the Seventh Change >>>>>>>>>>>>>>>>>>>>
5.5.3	Coding of information elements in frames
5.5.3.X	Receiving Time Stamp For Highest Delivered NR PDCP SN Packet Ind
Description: This field indicates the presence of Receiving Time Stamp For Highest Successfully Delivered NR PDCP Sequence Number Packet. 
Value range: {0 = Receiving Time Stamp For Highest Successfully Delivered NR PDCP Sequence Number Packet not present, 1 = Receiving Time Stamp For Highest Successfully Delivered NR PDCP Sequence Number Packet present}.
Field length: 1 bit.
<<<<<<<<<<<<<<<<<< End of the Seventh Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<< Start of the Eighth Change >>>>>>>>>>>>>>>>>>>>
5.5.3	Coding of information elements in frames
5.5.3.X	Sending Time Stamp Ind
Description: This field indicates the presence of Sending Time Stamp. 
Value range: {0 = Sending Time Stamp not present, 1 = Sending Time Stamp present}.
Field length: 1 bit.
<<<<<<<<<<<<<<<<<< End of the Eighth Change >>>>>>>>>>>>>>>>>>>>


