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1. Reason for Change
RAN3 requested adding PDCP PDU Sequence Numbers to GTPv1-U messages over X2 interface (C4-071868, R3-072019). Later on RAN2 has clarified that the PDCP SNs shall be 12 bits long (C4-081769, R2-082869).
It was agreed in the CT4 meeting #40 (18-22 August 2008) that all GTP-U based interface in R8 and onwards shall use GTPv1 protocol. New, dedicated to GTPv1-U spec TS 29.281 was adopted, which should be completed by December 2008.
CT4 needs to find a two octets long field for PDCP SNs that will be sent across X2 interface. Below is couple of options to select from.

Option 1: Using the Sequence Number field

The existing GTPv1-U header reserves octets 9-10 for GTP Sequence Number (SN) field. If eNBs will never use GTP SNs, then this field can be used for PDCP SNs. 
The drawback of this solution is the limitation that if the solution is adopted, then eNB will never be able to use GTP SNs.
The advantage of this solution is the shortest, 12 octets long GTPv1-U header.

Option 2: Using the existing PDCP Extension Header
TE 29.281v1.0.0 reads that the Extension Header having value 0xC0 (1100 0000) is reserved for the PDCP SN, which is used by GTPv1-C. In principle, we could reuse this value for GTPv1-U across X2 interface. It is hard to see any clash with adopting such a solution.
The drawback of this option is a longer GTPv1-U header, which would be 16 octets long.

Option 3: Using new PDCP Extension Header
This option is similar to Option 2, but instead of reusing the Extension Header value 0xC0, we should consider assigning a new value, e.g. 0xE0 (1110 0000), which looks a cleaner solution.
The drawback of this option also is a longer GTPv1-U header, which would be 16 octets long.

2. Conclusions
It is proposed to agree on Option 2 or Option 3.
3. Proposal

It is proposed to agree either of the following changes to 3GPP TS 29.281v1.0.0.
* * * Option 2 * * * *

5.2
GTP-U Extension Header

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.

Editor's Note: The following text up to the end of Figure 5.2.1-2 could be exchanged by a reference to the corresponding part of TS 29.274 subclause 5.1.1.1. This is not done here because there is still a risk for this to change in 29.274 in a non backwards compatible way. It can be considered to do it in the future, but it is seen as a minor issue.

Bits 7 and 8 of the Next Extension Header Type define how the recipient shall handle unknown Extension Types. 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, send a response message back with CAUSE set to "unknown mandatory extension header".

-
Send a Supported Extension Headers Notification to the originator of the GTP PDU.

-
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 - MBMS support indication in pre-rel-8 [4]

	0000 0010
	Reserved - MS Info Change Reporting support indication in pre-rel-8 [4]. Control Plane only.

	1100 0000
	Reserved - PDCP PDU number. Both Control Plane and User Plane.

	1100 0001
	Reserved- Suspend Request in pre-rel-8 [4]. Control Plane only.

	1100 0010
	Reserved- Suspend  Response in pre-rel-8 [4]. Control Plane only.


Figure 5.2.1-3: Definition of Extension Header Type

5.2.2
Extension Header types
Extension header types 0x02, , 0xC1 and 0xC2 are only applicable to the control plane of GTPv1 and therefore reserved in GTP-U. Extension header type 0x01 is not used by new EPS interfaces, but still supported for backward compatibility reasons. The format of the corresponding extension headers is as specified in 3GPP TS 29.060 [6].
Editor’s note: it is FFS if the receiving entity should notify the sending entity about discarded EH, or not.
* * * Option 3 * * * *

5.2
GTP-U Extension Header

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.

Editor's Note: The following text up to the end of Figure 5.2.1-2 could be exchanged by a reference to the corresponding part of TS 29.274 subclause 5.1.1.1. This is not done here because there is still a risk for this to change in 29.274 in a non backwards compatible way. It can be considered to do it in the future, but it is seen as a minor issue.

Bits 7 and 8 of the Next Extension Header Type define how the recipient shall handle unknown Extension Types. 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, send a response message back with CAUSE set to "unknown mandatory extension header".

-
Send a Supported Extension Headers Notification to the originator of the GTP PDU.

-
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 - MBMS support indication in pre-rel-8 [4]

	0000 0010
	Reserved - MS Info Change Reporting support indication in pre-rel-8 [4]. Control Plane only.

	1100 0000
	Reserved - PDCP PDU number in pre-rel-8 [4]. Control Plane only.

	1100 0001
	Reserved- Suspend Request in pre-rel-8 [4]. Control Plane only.

	1100 0010
	Reserved- Suspend  Response in pre-rel-8 [4]. Control Plane only.

	1110 000
	PDCP PDU number for rel-8 and onwards GTPv1-U.


Figure 5.2.1-3: Definition of Extension Header Type

5.2.2
Extension Header types
Extension header types 0x02, 0xC0, 0xC1 and 0xC2 are only applicable to the control plane of GTPv1 and therefore reserved in GTP-U. Extension header type 0x01 is not used by new EPS interfaces, but still supported for backward compatibility reasons. The format of the corresponding extension headers is as specified in 3GPP TS 29.060 [6].
Editor’s note: it is FFS if the receiving entity should notify the sending entity about discarded EH, or not.
