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1. Introduction
The principles for Usage Monitoring support in a split PGW or TDF have been specified in subclause 5.4.6. However the encoding of some corresponding IEs were left for further study.
2. Reason for Change
It is necessary to specify the encoding of the following IEs:
-Volume Threshold, 
-Time Threshold, 
-Monitoring Time, 
-Subsequent Volume Threshold, 
-Subsequent Time Threshold, 
-Inactivity Detection Time. 

3. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 v0.3.0.
* * * First Change * * * *
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* * * Next Change * * * *

8.1.2
Information Element Types

A PFCP message may contain several IEs. In order to have forward compatible type definitions for the PFCP IEs, all of them shall be TLV (Type, Length, Value) coded. PFCP IE type values are specified in the Table 8.1.2-1. The last column of this table indicates whether the IE is:

-
Fixed Length: the IE has a fixed set of fields, and a fixed number of octets.

-
Variable Length: the IE has a fixed set of fields, and has a variable number of octets.
For example, the last octets may be numbered similar to "5 to (n+4)". In this example, if the value of the length field, n, is 0, then the last field is not present.

-
Extendable: the IE has a variable number of fields, and has a variable number of octets.
The last fields are typically specified with the statement: "These octet(s) is/are present only if explicitly specified". The legacy receiving entity shall ignore the unknown octets.
In order to improve the efficiency of troubleshooting, it is recommended that the IEs should be arranged in the signalling messages as well as in the grouped IEs, according to the order the IEs are listed in the message definition table or grouped IE definition table in section 7. However the receiving entity shall be prepared to handle the messages with IEs in any order.

Within IEs, certain fields may be described as spare. These bits shall be transmitted with the value set to 0. To allow for future features, the receiver shall not evaluate these bits. 

Table 8.1.2-1: Information Element Types 

	IE Type value

(Decimal)
	Information elements
	Comment / Reference
	Number of Fixed Octets

	x
	Volume Threshold
	Extendable / 8.2.x
	1

	x
	Time Threshold
	Extendable / 8.2.x
	4

	x
	Monitoring Time
	Extendable / 8.2.x
	4

	x
	Subsequent Volume Threshold
	Extendable / 8.2.x
	1

	x
	Subsequent Time Threshold
	Extendable / 8.2.x
	4

	x
	Inactivity Detection Time
	Extendable / 8.2.x
	4

	0 to 65535
	Spare. For future use.
	
	


* * * Next Change * * * *

8.2.13
Volume Threshold

The Volume Threshold IE contains the traffic volume thresholds to be monitored by the UP function. It shall be coded as shown in Figure 8.2.13-1. 
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	DLVOL
	ULVOL
	TOVOL
	

	
	m to (m+7)
	Total Volume
	

	
	p to (p+7)
	Uplink Volume
	

	
	q to (q+7)
	Downlink Volume
	

	
	s to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.13-1: Volume Threshold
The following flags are coded within Octet 5:

-
Bit 4 to bit 8: Spare, for future use and set to 0.

-
Bit 3 – DLVOL: If this bit is set to "1", then the Downlink Volume field shall be present, otherwise the Downlink Volume field shall not be present.

-
Bit 2 – ULVOL: If this bit is set to "1", then the Uplink Volume field shall be present, otherwise the Uplink Volume field shall not be present.

-
Bit 1 – TOVOL: If this bit is set to "1", then the Total Volume field shall be present, otherwise the Total Volume field shall not be present.

At least one bit shall be set to 1. Several bits may be set to 1.

The Total Volume, Uplink Volume and Downlink Volume fields shall be encoded as an Unsigned64 binary integer value. They shall contain the total, uplink or downlink number of octets respectively.
8.2.14
Time Threshold
The Time Threshold IE contains the traffic duration threshold to be monitored by the UP function. It shall be coded as shown in Figure 8.2.14-1. 
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 8
	Time Threshold
	

	
	9 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.14-1: Time Threshold

The Time Threshold field shall be encoded as an Unsigned32 binary integer value. It shall contain the duration in seconds.


8.2.15
Monitoring Time
The Monitoring Time IE indicates the time at which the UP function is expected to reapply the thresholds. It shall be coded as shown in Figure 8.2.15-1. 
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 8
	Monitoring Time
	

	
	9 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.15-1: Monitoring Time

The Monitoring Time field shall indicate the monitoring time in UTC time. Octets 5 to 8 shall be 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]. 
NOTE: 
The encoding is defined as the time in seconds relative to 00:00:00 on 1 January 1900.

8.2.16
Subsequent Volume Threshold
The Subsequent Volume Threshold IE contains the subsequent traffic volume thresholds to be monitored by the UP function after the Monitoring Time. It shall be coded as shown in Figure 8.2.16-1. 
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	DLVOL
	ULVOL
	TOVOL
	

	
	m to (m+7)
	Total Volume
	

	
	p to (p+7)
	Uplink Volume
	

	
	q to (q+7)
	Downlink Volume
	

	
	s to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.16-1: Subsequent Volume Threshold

The following flags are coded within Octet 5:

-
Bit 4 to bit 8: Spare, for future use and set to 0.

-
Bit 3 – DLVOL: If this bit is set to "1", then the Downlink Volume field shall be present, otherwise the Downlink Volume field shall not be present.

-
Bit 2 – ULVOL: If this bit is set to "1", then the Uplink Volume field shall be present, otherwise the Uplink Volume field shall not be present.

-
Bit 1 – TOVOL: If this bit is set to "1", then the Total Volume field shall be present, otherwise the Total Volume field shall not be present.

At least one bit shall be set to 1. Several bits may be set to 1.

The Total Volume, Uplink Volume and Downlink Volume fields shall be encoded as an Unsigned64 binary integer value. They shall contain the total, uplink or downlink number of octets respectively.


8.2.17
Subsequent Time Threshold
The Subsequent Time Threshold IE contains the subsequent traffic duration threshold to be monitored by the UP function after the Monitoring Time. It shall be coded as shown in Figure 8.2.14-1. 
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 8
	Subsequent Time Threshold
	

	
	9 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.17-1: Subsequent Time Threshold

The Subsequent Time Threshold field shall be encoded as an Unsigned32 binary integer value. It shall contain the duration in seconds.


8.2.18
Inactivity Detection Time
The Inactivity Detection Time IE contains the inactivity time period, in seconds, to be monitored by the UP function. It shall be coded as shown in Figure 8.2.18-1. 
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 8
	Inactivity Detection Time
	

	
	9 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.18-1: Inactivity Detection Time

The Inactivity Detection Time field shall be encoded as an Unsigned32 binary integer value. 


* * * End of Changes * * * *

