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* * * * Begin of Change * * * *
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* * * * Next Change * * * *

5.2	GTP-U Extension Header
[bookmark: _Toc533200800]5.2.1	General format of the GTP-U Extension Header
The format of GTP-U Extension Headers is depicted in figure 5.2.1-1. The Extension Header Length field specifies the length of the particular Extension header in 4 octets units. The Next Extension Header Type field specifies the type of any Extension Header that may follow a particular Extension Header. If no such Header follows, then the value of the Next Extension Header Type shall be 0.

	Octets      1                                     
	
	Extension Header Length

	2 – m
	
	Extension Header Content

	m+1
	
	Next Extension Header Type



Figure 5.2.1-1: Outline of the Extension Header Format
The length of the Extension header shall be defined in a variable length of 4 octets, i.e. m+1 = n*4 octets, where n is a positive integer.
Bits 7 and 8 of the Next Extension Header Type define how the recipient shall handle unknown Extension Types, see Figure 5.2.1-2. The recipient of an extension header of unknown type but marked as 'comprehension not required' for that recipient shall read the 'Next Extension Header Type' field (using the Extension Header Length field to identify its location in the GTP-PDU).
The recipient of an extension header of unknown type, but marked as 'comprehension required' for that recipient, shall:
-	If the message with the unknown extension header was a request or a G-PDU, send a Supported Extension Headers Notification to the originator of the GTP-PDU, discard the message and log an error. 
Bits 7 and 8 of the Next Extension Header Type have the following meaning:

	Bits
8      7
	Meaning

	0       0
	Comprehension of this extension header is not required. An Intermediate Node shall forward it to any Receiver Endpoint

	0       1
	Comprehension of this extension header is not required. An Intermediate Node shall discard the Extension Header Content and not forward it to any Receiver Endpoint. Other extension headers shall be treated independently of this extension header. 

	1       0
	Comprehension of this extension header is required by the Endpoint Receiver but not by an Intermediate Node. An Intermediate Node shall forward the whole field to the Endpoint Receiver.

	1        1
	Comprehension of this header type is required by recipient (either Endpoint Receiver or Intermediate Node)



Figure 5.2.1-2: Definition of bits 7 and 8 of the Extension Header Type
An Endpoint Receiver is the ultimate receiver of the GTP-PDU (e.g. an RNC or the GGSN for the GTP-U plane). An Intermediate Node is a node that handles GTP but is not the ultimate endpoint (e.g. an SGSN for the GTP-U plane traffic between GGSN and RNC).

	Next Extension Header Field Value
	Type of Extension Header

	0000 0000
	No more extension headers

	0000 0001
	Reserved - Control Plane only.

	0000 0010
	Reserved - Control Plane only.

	0000 0011
	Long PDCP PDU Number. 
See NOTE 2.

	0010 0000
	Service Class Indicator

	0100 0000
	UDP Port. Provides the UDP Source Port of the triggering message.

	1000 0001
	RAN Container

	1000 0010
	Long PDCP PDU Number. 
See NOTE 3.

	1000 0011
	Xw RAN Container

	1000 0100
	NR RAN Container

	1000 0101
	PDU Session Container. See NOTE 4.

	1000 0110
	QoS Monitoring with time synchronisation.

	1100 0000
	PDCP PDU Number [4]-[5]. See NOTE 1.

	1100 0001
	Reserved - Control Plane only.

	1100 0010
	Reserved - Control Plane only.

	NOTE 1:	As an exception to the comprehension rule specified above, for a G-PDU with a Next Extension Header Field set to the value "1100 0000", the SGW shall consider this corresponding extension header as 'comprehension not required'.
NOTE 2:	This value shall be used by a source eNB or gNB complying with this release of the specification. 
NOTE 3:	This value shall not be used by a source eNB or gNB complying with this release of the specification. It may be received from a source eNB complying with an earlier release of the specification, i.e. not supporting the extension header value "0000 0011".
NOTE 4:	For a GTP-PDU with several Extension Headers, the PDU Session Container should be the first Extension Header.



Figure 5.2.1-3: Definition of Extension Header Type

* * * * Next Change * * * *
5.2.2.x	QoS Monitoring with time synchronisation
This extension header shall be transmitted in a G-PDU over the N3 and N9 user plane interfaces, between NG-RAN and UPF, or between two UPFs for Per QoS Flow per UE QoS Monitoring with time synchronisation. The QoS Monitoring with time synchronisation has a variable length.
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	0xn

	2
	
	Spare
	CNDLD
	DLD
	ULD
	RANTS
	UPFTS

	3-8
	
	UPF Timestamp Seconds Field

	9-12
	
	UPF Timestamp Nanoseconds Field

	13-18
	
	NG-RAN Timestamp Seconds Field

	19-22
	
	NG-RAN Timestamp Nanoseconds Field

	23-25
	
	One way Uu uplink delay in millisecs

	26-28
	
	One way Uu downlink delay in millisecs

	29-31
	
	One way CN downlink delay in millisecs

	32
	
	Next Extension Header Type (note)



NOTE:	The value of this field is '0' if no other Extension header follows.

Figure 5.2.2.x-1: QoS Monitoring with time synchronisation Extension Header
If UPFTS (UPF Timestamp), bit 1 of octet 2, is set to "1", then the UPF Timestamp Seconds Field and UPF Timestamp Nanoseconds Field are present, otherwise these parameters are not present. These parameters shall be generated by the PSA UPF and send to NG-RAN for calculating the one way CN downlink delay.
If RANTS (NG-RAN Timestamp), bit 2 of octet 2, is set to "1", then the NG-RAN Timestamp Seconds Field and NG-RAN Timestamp Nanoseconds Field are present, otherwise these parameters are not present. These parameters shall be generated by the NG-RAN and send to PSA UPF for calculating the one way CN uplink delay.
[bookmark: _GoBack]The UPF Timestamp or NG-RAN Timestamp represents a positive time with respect to the epoch (00:00:00 January 1, 1970 UTC) and includes Seconds Field and Nanoseconds Field that is the same as clause 5.3.3 in IEEE 1588-2008 [x]. The Seconds Field is the integer portion of the timestamp in units of seconds. The Nanoseconds Field is the fractional portion of the timestamp in units of nanoseconds. The Nanoseconds Field is always less than 10^9. 
If ULD (Uu uplink delay), bit 3 of octet 2, is set to "1", then the One way Uu uplink delay in millisecs is present, otherwise the parameter is not present. The parameter identifies the Uu uplink delay measured by the NG-RAN and send to PSA UPF.
If DLD (Uu downlink delay), bit 4 of octet 2, is set to "1", then the One way Uu downlink delay in millisecs is present, otherwise the parameter is not present. The parameter identifies the Uu downlink delay measured by the NG-RAN and send to PSA UPF.
If CNDLD (CN downlink delay), bit 5 of octet 2, is set to "1", then the One way CN downlink delay in millisecs is present, otherwise the parameter is not present. The parameter identifies the downlink delay between PSA UPF and NG-RAN measured by the NG-RAN and send to PSA UPF.

* * * * End of Change * * * *
