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1		Introduction
[bookmark: _Toc449541143]This contribution proposes TP for TS 38.415 based on enhancements proposed for QoS monitoring for URLLC as discussed in [1]. 
2		Reference
[bookmark: _GoBack][1] R3-197503, “For SA5 LS (S5-196840) on QoS monitoring for URLLC”, Intel Corporation
3		TP for BL CR for TS 38.415
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[bookmark: _Toc534727718][bookmark: _Hlk515396525][bookmark: _Hlk24103146]5.4.1	Transfer of DL PDU Session Information 
[bookmark: _Toc534727719]5.4.1.1	Successful operation
[bookmark: _Hlk489516625]The purpose of the Transfer of DL PDU Session Information procedure is to send control information elements related to the PDU Session from UPF/NG-RAN to NG-RAN. 
A PDU Session user plane instance making use of the Transfer of DL PDU Session Information procedure is associated to a single PDU Session. The Transfer of DL PDU Session Information procedure may be invoked whenever packets for that particular PDU Session need to be transferred across the related interface instance.
The DL PDU SESSION INFORMATION frame includes a QoS Flow Identifier (QFI) field associated with the transferred packet. The NG-RAN shall use the received QFI to determine the QoS flow and QoS profile which are associated with the received packet. 
The DL PDU SESSION INFORMATION frame shall include the Reflective QoS Indicator (RQI) field to indicate that user plane Reflective QoS shall be activated or not. The NG-RAN shall, if RQA has been configured for the involved QoS flow, take the RQI into account as specified in TS 37.324 [4].
The DL PDU SESSION INFORMATION frame may also include a Paging Policy Indicator (PPI) field associated with the transferred packet. The NG-RAN shall use the received PPI to determine the paging policy differentiation which is associated with the received packet as described in [5].
The DL PDU SESSION INFORMATION frame may also include a QoS Monitoring Packet (QMP) field associated with the included QFI field and DL sending time stamp. The NG-RAN shall, if QoS monitoring has been configured for the involved QoS flow, perform QoS monitoring and send the result to the UPF, as specified in TS 23.501 [5].
When needed, the NG-RAN shall propagate the DL PDU Session Information to a peer NG-RAN.


Figure 5.4.1.1-1: Successful Transfer of DL PDU Session Information
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[bookmark: _Toc534727721][bookmark: _Hlk24103169]5.4.2	Transfer of UL PDU Session Information 
[bookmark: _Toc534727722]5.4.2.1	Successful operation
The purpose of the Transfer of UL PDU Session Information procedure is to send control information elements related to the PDU Session from NG-RAN to UPF. 
An UL PDU Session user plane instance making use of the Transfer of UL PDU Session Information procedure is associated to a single PDU Session. The Transfer of UL PDU Session Information procedure may be invoked whenever packets for that particular PDU Session need to be transferred across the related interface instance.
The UL PDU SESSION INFORMATION frame includes a QoS Flow Identifier (QFI) field associated with the transferred packet.
If QoS monitoring has been configured for the included QFI field, the UL PDU SESSION INFORMATION frame may also include a QoS Monitoring Packet (QMP) field associated with the included QFI field, DL sending time stamp, DL receiving time stamp, UL sending time stamp, or Uu delay result for DL/UL or one way, to support QoS monitoring requested from the UPF. The UPF shall, if supported, use this information to calculate UL/DL or one-way delay as specified in TS 23.501 [5].

Figure 5.4.2.1-1: Successful Transfer of UL PDU Session Information
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[bookmark: _Toc534727727][bookmark: _Hlk24103193]5.5.2.1	DL PDU SESSION INFORMATION (PDU Type 0)
This frame format is defined to allow the NG-RAN to receive some control information elements which are associated with the transfer of a packet over the interface.
The following shows the respective DL PDU SESSION INFORMATION frame.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	[bookmark: _Hlk519776334]PDU Type (=0)
	Spare
	QMP
	Spare
	1

	[bookmark: _Hlk519776214]PPP
	RQI
	QoS Flow Identifier 
	1

	PPI
	Spare
	0 or 1

	DL Sending Time Stamp
	0 or 4

	Padding 
	0-3



Figure 5.5.2.1-1: DL PDU SESSION INFORMATION (PDU Type 0) Format
[bookmark: _Toc534727728]5.5.2.2	UL PDU SESSION INFORMATION (PDU Type 1)
This frame format is defined to allow the UPF to receive some control information elements which are associated with the transfer of a packet over the interface.
The following shows the respective UL PDU SESSION INFORMATION frame.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Spare
	QMP
	Uu DL/1way Delay Ind.
	Uu UL Delay Ind.
	1

	Spare
	QoS Flow Identifier 
	1

	DL Sending Time Stamp Repeated
	0 or 4

	DL Received Time Stamp
	0 or 4

	UL Sending Time Stamp
	0 or 4

	Uu DL/1way Delay
	0 or 4

	Uu UL Delay
	0 or 4

	Padding 
	0-3



Figure 5.5.2.2-1: UL PDU SESSION INFORMATION (PDU Type 1) Format
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[bookmark: _Toc534727729]5.5.3	Coding of information elements in frames
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc534727735][bookmark: _Toc5636030]5.5.3.a	QoS Monitoring Packet (QMP)
Description: This parameter indicates that the transferred packet is used for QoS monitoring as described in clause 5.4.1.1 and clause 5.4.2.1. This parameter also indicates the presence of the DL Sending Time Stamp in the DL PDU Session Information frame and the presence of the DL Sending Time Stamp Repeated, the DL Receiving Time Stamp, and the UL Sending Time Stamp in the UL PDU Session Information frame. If QoS monitoring has not been configured for the involved QoS flow, the QMP shall be ignored by the NG-RAN node.
Value range: {0= not used for QoS monitoring, 1= used for QoS monitoring}.
Field length: 1 bit. 
5.5.3.b	DL Sending Time Stamp
Description: This field indicates the time when the UPF sends the DL PDU Session Information frame including the QMP set to 1. It is used only in the downlink direction and encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [X].
Value range: {0..232-1}.
Field length: 4 octets.
5.5.3.c	DL Sending Time Stamp Repeated
Description: This field indicates the value of the DL Sending Time Stamp field when the NG-RAN receives the DL PDU Session Information frame including the QMP set to 1. It is used only in the uplink direction and encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [X]. The UPF shall, if supported, use this information to calculate DL packet delay or RTT delay between the NG-RAN and the UPF as specified in [5].
Value range: {0..232-1}.
Field length: 4 octets.
5.5.3.d	DL Received Time Stamp
Description: This field indicates the time when the NG-RAN node receives the DL PDU Session Information frame including the QMP set to 1. It is used only in the uplink direction and encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [X]. The UPF shall, if supported, use this information to calculate DL packet delay or RTT delay between the NG-RAN and the UPF as specified in [5].
Value range: {0..232-1}.
Field length: 4 octets.
5.5.3.e	UL Sending Time Stamp
Description: This field indicates the time when the NG-RAN node sends this UL PDU Session Information frame. It is used only in the uplink direction and encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [X]. The UPF shall, if supported, use this information to calculate UL packet delay or RTT delay between the NG-RAN and the UPF as specified in [5].
Value range: {0..232-1}.
Field length: 4 octets.
5.5.3.f	Uu DL/1way Delay Ind.
Description: This parameter indicates the presence of Uu DL/1way Delay.
Value range: {0= Uu DL/1way Delay not present, 1= Uu DL/1way Delay present}.
Field length: 1 bit.
5.5.3.g	Uu DL/1way Delay 
Description: This field indicates DL or one-way packet delay result over Uu interface. The UPF shall, if supported, use this information to calculate delay between the UE and the UPF as specified in [5].
Value range: {0..232-1}.
Field length: 4 octets.
5.5.3.h	Uu UL Delay Ind.
Description: This parameter indicates the presence of Uu UL Delay.
Value range: {0= Uu UL Delay not present, 1= Uu UL Delay present}.
Field length: 1 bit.
5.5.3.i	Uu UL Delay 
Description: This field indicates the UL packet delay result over Uu interface. The UPF shall, if supported, use this information to calculate delay between the UE and the UPF as specified in [5].
Value range: {0..232-1}.
Field length: 4 octets.
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