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1. Introduction

TR 29.803v0.6.2 reads:

9.1.3.11.1
Information Elements Type values for GTPv2

In order to have forward compatible type definitions for the GTPv2 information elements, all of them should be TLV coded.

Table 9.1.3.11.1.1: Information Elements Type values for GTPv2

	IE Type Value
	Format
	Information Element
	Reference

	1-70
	TLV
	Reserved for other proticols (e.g. GTP’, S101, etc.)
	

	71
	TLV
	AMBR
	

	72
	TLV
	Cause
	

	73
	TLV
	QoS Profile for EPS
	

	74
	TLV
	IMSI
	

	75
	TLV
	PDN Address Allocation
	

	76
	TLV
	TEID-C
	


Before copying the text into the TS, other also necessary IEs should be considered.

2. Reason for Change

Pseudo-CRs in C4-080592-4 identified the need for the following IEs:

· Access Point Name (APN)

· Aggregate Maximum Bit Rate (AMBR)

· Cause

· eNB S1-U Address for User Plane

· eNB S1-U TEID for User Plane

· End User (UE) Address

· EPS Bearer ID

· IMSI

· ME Identity

· MME S11 Address for Control Plane

· MME S11 TEID for Control Plane

· MSISDN

· Operation indication

· PCO

· PDN Address Allocation

· PGW S5/S8 Address for Control Plane

· PGW S5/S8 Address for User Plane

· PGW S5/S8 TEID for Control Plane

· PGW S5/S8 TEID for User Plane

· Quality of Service (QoS)

· RAT Type

· Serving Network

· SGW S11 Address for Control Plane

· SGW S11 TEID for Control Plane

· SGW S1-U Address for User Plane

· SGW S1-U TEID for User Plane

· Teardown Ind

· UL TFT

· User location Info
· Private Extension
Many of these IEs are actually holding an IP address (v4 or v6). Some of them were used by GTPv1 and therefore the coding could be reused by GTPv2. It is not necessary however to keep GTPv1 Type value also in the same GTPv2 IE.
3. Proposal

A generic IP address type may be defined in the following way:

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	                                     Type = xx (decimal)
	

	
	2-3
	                          Length = n (decimal)
	

	
	4-(n+3)
	IPv4 or IPv6 address
	


Where the Length field determines if it is v4 or v6 address.

Many IEs (AMBR, PCO, QoS, TFT, etc.) are transparently sent across GTP-C tunnels. Therefore, these IEs may be carried by a transparent container:

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	                                     Type = xx (decimal)
	

	
	2-3
	                          Length = n (decimal)
	

	
	4-(n+3)
	Transparent container (AMBR, etc.)
	


Cause IE in GTPv1 has quite meaningless allocation of 127 Cause values that could be used in a request message. In fact, most of the useful values should be allocated to rejection codes.
GTPv1 has 3 TEID-U types. One for TEID-C and two for TEID-U. One of the TEID-U’s contain NSAPI. Probably it is worth keeping all 3 types also in GTPv2.

Therefore, the actual set looks like the following:

· Access Point Name (v1?)
· Aggregate Maximum Bit Rate (container)
· Cause (v1?). This may be also used by S101
· EPS Bearer ID

· IMSI (v1?). This may be also used by S101
· IP address

· ME Identity

· MSISDN (v1?)
· Operation indication

· PCO (container)
· PDN Address Allocation

· Quality of Service (container)
· RAT Type (v1?)
· Serving Network

· Teardown Ind (v1?)

· TEID-C (v1?)

· TEID-U (v1?)

· TEID-U with EPS Bearer ID?
· TFT (container)
· User location Info (v1?)

· Private Extension
* * * First Change * * * *

9
Information Elements

A GTP control plane (signalling) message may contain several information elements. In order to have forward compatible type definitions for the GTPv2 information elements, all of them shall be TLV coded. GTPv2 information element type values are specified in the Table x.x.

The Length field contains the length of the information element excluding the Type and Length field.

For all the length fields, bit 8 of the lowest numbered octet is the most significant bit and bit 1 of the highest numbered octet is the least significant bit.

Within information elements, 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 x.x: Messages types for GTPv2

	IE Type value (Decimal)
	Information Element
	Reference

	0
	Reserved and shall not be sent. If received, shall be treated as an Unknown IE
	

	1
	International Mobile Subscriber Identity (IMSI)
	

	2
	Cause
	

	3
	Recovery (Restart Counter)
	

	4-70
	Reserved for other protocols (e.g. S101 AP)
	

	71
	Access Point Name (APN)
	

	72
	Aggregate Maximum Bit Rate (AMBR)
	

	73
	EPS Bearer ID (EBI)
	

	74
	IP Address
	

	75
	Mobile Equipment Identity (MEI)
	

	76
	MSISDN
	

	77
	Operation Indication
	

	78
	Protocol Configuration Options (PCO)
	

	78
	PDN Address Allocation (PAA)
	

	80
	Quality of Service (QoS)
	

	81
	RAT Type
	

	82
	Serving Network
	

	83
	Teardown Ind (TI)
	

	84
	TEID-C
	

	85
	TEID-U
	

	86
	TEID-U with EPS Bearer ID
	

	87
	Traffic Flow Template (TFT)
	

	88
	User Location Info (ULI)
	

	89-254
	Spare. For future use.
	

	255
	Private Extension
	


9.x
International Mobile Subscriber Identity (IMSI)

International Mobile Subscriber Identity (IMSI) is transparently transferred via GTP tunnels. The sending entity copies the value part of the IMSI into the Value field of the IMSI IE. IMSI is defined in 3GPP TS 23.003 [x].

Editor’s note: IMSI coding will be defined in TS 24.301.

Editor’s note: In the first release of GTPv2 spec (TS 29.274v8.0.0) n = 8. That is, the overall length of the IE is 11 octets. In future releases of the spec additional octets may be specified. The legacy receiving entity simply ignores the unknown octets.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	                                     Type = 76 (decimal)
	

	
	2-3
	                          Length = n (decimal)
	

	
	4-(n+3)
	International Mobile Subscriber Identity (IMSI)
	


Figure x.x. IMSI

This IE is extendable.

9.x
Cause

Cause IE is coded as this is depicted in Figure x.x.
Editor’s note: In the first release of GTPv2 spec (TS 29.274v8.0.0) n = 1. That is, the overall length of the IE is 4 octets. In future releases of the spec additional octets may be specified. The legacy receiving entity simply ignores the unknown octets and values in the spare bits.
	.
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 71 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	Cause value
	

	
	5-(n+3)
	These octet(s) is/are present only if explicitly specified
	


Figure x.x. Cause
This IE is extendable.

The Cause value shall be included in the response message. In a response message, the Cause value indicates the acceptance or the rejection of the corresponding request message. The Cause value shall indicate the explicit reason for the rejection. 

The Cause may also be included in the request message. In a request message, the Cause value indicates the reason for the request.

Table x.x: Cause values
	Cause value (decimal)
	Meaning

	0
	Reserved. Shall not be sent and if received the Cause shall be treated as an invalid IE

	1-15
	Spare. This value range is reserved for Cause values in a request message

	16-63
	Spare. This value range is reserved for Cause values in acceptance response message

	64-255
	Spare. This value range is reserved for Cause values in rejection response message


9.x
Recovery (Restart Counter)

Recovery IE is coded as this is depicted in Figure x.x.

Editor’s note: In the first release of GTPv2 spec (TS 29.274v8.0.0) n = 1. That is, the overall length of the IE is 4 octets. In future releases of the spec additional octets may be specified. The legacy receiving entity simply ignores the unknown octets.
	.
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 71 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Recovery (Restart Counter)
	


Figure x.x. Recovery (Restart Counter)

This IE is extendable.
9.x
Access Point Name (APN)

Access Point Name (APN) is transparently transferred via GTP tunnels. The sending entity copies the value part of the APN into the Value field of the APN IE.

Editor’s note: APN will be defined in 3GPP TS 23.003.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 71 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Access Point Name (APN)
	


Figure x.x. Access Point Name (APN)
This IE is extendable.
9.x
Aggregate Maximum Bit Rate (AMBR)

Aggregate Maximum Bit Rate (AMBR) is transparently transferred via GTP tunnels. The sending entity copies the value part of the AMBR into the Value field of the AMBR IE.

Editor’s note: AMBR will be defined in 3GPP TS 23.003 and its coding in TS 24.301.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 72 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Aggregate Maximum Bit Rate (AMBR)
	


Figure x.x. Aggregate Maximum Bit Rate (AMBR)
This IE is extendable.
9.x
EPS Bearer ID (EBI)
EPS Bearer ID (EBI) is coded as this is depicted in Figure x.x. 

Editor’s note: In the first release of GTPv2 spec (TS 29.274v8.0.0) n = 1 and all spare bits in Octet 4 are set to 0. That is, the overall length of the IE is 4 octets. In future releases of the spec additional octets may be specified and new semantic for the spare bits may be defined. The legacy receiving entity simply ignores the unknown octets and values in the spare bits.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 73 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	Spare (all bits set to 0)
	EPS Bearer ID (EBI)
	

	
	5-(n+3)
	These octet(s) is/are present only if explicitly specified
	


Figure x.x. EPS Bearer ID (EBI)

This IE is extendable.
9.x
IP Address

IP Address is coded as this is depicted in Figure x.x. The Length field determines if the Value field contains IPv4 or IPv6 address.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 74 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	IPv4 or IPv6 Address
	


Figure x.x. IP address
This IE is extendable.
9.x
Mobile Equipment Identity (MEI)
Mobile Equipment Identity (MEI) is transparently transferred via GTP tunnels. The sending entity copies the value part of the MEI into the Value field of the MEI IE. MEI is defined in 3GPP TS 23.003 [x].

Editor’s note: MEI coding will be defined in TS 24.301.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 75 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Mobile Equipment (ME) Identity
	


Figure x.x. ME Identity
This IE is extendable.
9.x
MSISDN

MSISDN is transparently transferred via GTP tunnels. The sending entity copies the value part of the MSISDN into the Value field of the MSISDN IE. MSISDN is defined in 3GPP TS 23.003 [x].

Editor’s note: MSISDN coding will be defined in TS 24.301.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 76 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	MSISDN
	


Figure x.x. MSISDN
This IE is extendable.
9.x
Operation Indication

Operation Indication is coded as this is depicted in Figure x.x.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 77 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Operation Indication
	


Figure x.x. Operation Indication
This IE is extendable.
9.x
Protocol Configuration Options (PCO)

Protocol Configuration Options (PCO) is transparently transferred via GTP tunnels. The sending entity copies the value part of the PCO into the Value field of the PCO IE.

Editor’s note: PCO will be defined in 3GPP TS 23.003 and its coding in TS 24.301.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 78 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Protocol Configuration Options (PCO)
	


Figure x.x. Protocol Configuration Options (PCO)
This IE is extendable.
9.x
PDN Address Allocation (PAA)
PDN Address Allocation (PAA) is transparently transferred via GTP tunnels. The sending entity copies the value part of the PAA into the Value field of the PAA IE.

Editor’s note: PAA will be defined in 3GPP TS 23.003 and its coding in TS 24.301.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 79 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	PDN Address Allocation (PAA)
	


Figure x.x. PDN Address Allocation
This IE is extendable.
9.x
Quality of Service (QoS)

Quality of Service (QoS) is transparently transferred via GTP tunnels. The sending entity copies the value part of the QoS into the Value field of the QoS IE.

Editor’s note: QoS will be defined in 3GPP TS 23.003 (?) and its coding in TS 24.301.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 80 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Quality of Service (QoS)
	


Figure x.x. Quality of Service (QoS)
This IE is extendable.
9.x
RAT Type

RAT Type is coded as this is depicted in Figure x.x.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 81 (decimal)
	

	
	2-3
	Length = 1 (decimal)
	

	
	4
	RAT Type
	


Figure x.x. RAT Type
This IE is not extendable. 
Editor’s note: RAT Type value range 1-255 is sufficient and extensions are not necessary.
Table x.x: RAT Type values
	RAT Type values
	Value(s) (Decimal)

	<reserved>
	0

	UTRAN
	1

	GERAN
	2

	WLAN
	3

	GAN
	4

	HSPA Evolution
	5

	<spare>
	6-255


Editor’s note: Spare values 6-255 may be used for other RAT Type definitions.
9.x
Serving Network

Serving Network is coded as this is depicted in Figure x.x. If MNC is 2 digits long, MNC digit 1 shall be set to 0.
Editor’s note: In the first release of GTPv2 spec (TS 29.274v8.0.0) n = 3. That is, the overall length of the IE is 4 octets. In future releases of the spec additional octets may be specified. The legacy receiving entity simply ignores the unknown octets.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 82 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	MCC digit 1
	MCC digit 2
	

	
	5
	MCC digit 3
	MNC digit 1
	

	
	6
	MNC digit 2
	MNC digit 3
	

	
	7-(n+3)
	These octet(s) is/are present only if explicitly specified
	


Figure x.x. Serving Network
This IE is extendable.
9.x
Teardown Ind (TI)

Teardown Ind (TI) is coded as this is depicted in Figure x.x.
Editor’s note: In the first release of GTPv2 spec (TS 29.274v8.0.0) all spare bits in Octet 4 are set to 0. In future releases of the spec new semantic for the spare bits may be defined. The legacy receiving entity simply ignores the values in the spare bits.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 83 (decimal)
	

	
	2-3
	Length = 1 (decimal)
	

	
	4
	Spare (all bits set to 0)
	TI
	


Figure x.x. Teardown Ind (TI)
This IE is not extendable.

Editor’s note: TI Type value range 1-255 is sufficient and extensions are not necessary.
9.x
Tunnel Endpoint Identifier for Control Plane (TEID-C)

Tunnel Endpoint Identifier for Control Plane (TEID-C) is coded as this is depicted in Figure x.x.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 84 (decimal)
	

	
	2-3
	Length = 4 (decimal)
	

	
	4-7
	Tunnel Endpoint Identifier for Control Plane (TEID-C)
	


Figure x.x. Tunnel Endpoint Identifier for Control Plane (TEID-C)

This IE is not extendable.

Editor’s note: TEID in GTP header is 4 octets long and that cannot be changed within GTPv2 lifetime.
9.x
Tunnel Endpoint Identifier for User Plane (TEID-U)

Tunnel Endpoint Identifier for User Plane (TEID-U) is coded as this is depicted in Figure x.x.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 85 (decimal)
	

	
	2-3
	Length = 4 (decimal)
	

	
	4-7
	Tunnel Endpoint Identifier for User Plane (TEID-U)
	


Figure x.x. Tunnel Endpoint Identifier for User Plane (TEID-U)

This IE is not extendable.

Editor’s note: TEID in GTP header is 4 octets long and that cannot be changed within GTPv2 lifetime.
9.x
Tunnel Endpoint Identifier for User Plane with EBI (TEID-U EBI)

Tunnel Endpoint Identifier for User Plane with EBI (TEID-U EBI) is coded as this is depicted in Figure x.x.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 86 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Tunnel Endpoint Identifier for User Plane with EBI 
	


Figure x.x. Tunnel Endpoint Identifier for User Plane with EBI (TEID-U EBI)

This IE is extendable.
9.x
Traffic Flow Template (TFT)

Traffic Flow Template (TFT) is transparently transferred via GTP tunnels. The sending entity copies the value part of the TFT into the Value field of the TFT IE.

Editor’s note: TFT will be defined in 3GPP TS 23.003 and its coding in TS 24.301.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 87 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-(n+3)
	Traffic Flow Template (TFT)
	


Figure x.x. Traffic Flow Template (TFT)
This IE is extendable.
9.x
User Location Info (ULI)

User Location Info (ULI) is coded as this is depicted in Figure x.x.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 88 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	Location Type
	

	
	5-(n+3)
	Location
	


Figure x.x. User Location Info

This IE is extendable.

Location type values are specified in Table x.x and the respective identities are defined in 3GPP TS 23.003 [x].
Table x.x: Location Type values and their meanings
	Location Type values
	Value(s) (Decimal)

	Cell Global Identification (CGI)
	0

	Service Area Identity (SAI)
	1

	Routing Area Identification (RAI)
	2

	<spare>
	3-255


The following subclauses specify ULI coding for all Location Types.

9.x.1
ULI for CGI
The coding of ULI for CGI is depicted in Figure x.x. If MNC is 2 digits long, MNC digit 1 shall be set to 0.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 88 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	Location Type
	

	
	5
	MCC digit 1
	MCC digit 2
	

	
	6
	MCC digit 3
	MNC digit 1
	

	
	7
	MNC digit 2
	MNC digit 3
	

	
	8-9
	Location Area Code (LAC)
	

	
	10-11
	Cell Identity (CI)
	


Figure x.x. User Location Info for CGI

The Location Area Code (LAC) consists of 2 octets. Bit 8 of Octet 8 is the most significant bit and bit 1 of Octet 9 the least significant bit. The coding of the location area code is the responsibility of each administration. Coding using full hexadecimal representation shall be used.

The Cell Identity (CI) consists of 2 octets. Bit 8 of Octet 10 is the most significant bit and bit 1 of Octet 11 the least significant bit. The coding of the cell identity is the responsibility of each administration. Coding using full hexadecimal representation shall be used. 

9.x.2
ULI for SAI
The coding of ULI for SAI is depicted in Figure x.x. If MNC is 2 digits long, MNC digit 1 shall be set to 0.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 88 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	Location Type
	

	
	5
	MCC digit 1
	MCC digit 2
	

	
	6
	MCC digit 3
	MNC digit 1
	

	
	7
	MNC digit 2
	MNC digit 3
	

	
	8-9
	Location Area Code (LAC)
	

	
	10-11
	Service Area Code (SAC)
	


Figure x.x. User Location Info for SAI

The Location Area Code (LAC) consists of 2 octets. Bit 8 of Octet 8 is the most significant bit and bit 1 of Octet 9 the least significant bit. The coding of the location area code is the responsibility of each administration. Coding using full hexadecimal representation shall be used.

The Service Area Code (SAC) consists of 2 octets. Bit 8 of Octet 10 is the most significant bit and bit 1 of Octet 11 the least significant bit. The SAC is defined by the operator. See 3GPP TS 23.003 [2] section 12.5 for more information. 
9.x.3
ULI for RAI
The coding of ULI for RAI is depicted in Figure x.x. If MNC is 2 digits long, MNC digit 1 shall be set to 0.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 88 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	Location Type
	

	
	5
	MCC digit 1
	MCC digit 2
	

	
	6
	MCC digit 3
	MNC digit 1
	

	
	7
	MNC digit 2
	MNC digit 3
	

	
	8-9
	Location Area Code (LAC)
	

	
	10-11
	Routing Area Code (RAC)
	


Figure x.x. User Location Info for SAI
The Location Area Code (LAC) consists of 2 octets. Bit 8 of Octet 8 is the most significant bit and bit 1 of Octet 9 the least significant bit. The coding of the location area code is the responsibility of each administration. Coding using full hexadecimal representation shall be used.

The Routing Area Code (RAC) consists of 2 octets. Only Octet 10 contains the RAC. Octet 11) is coded as all 1’s (11111111). The RAC is defined by the operator.

9.x
Private Extension
Private Extension is coded as this is depicted in Figure x.x. 

Enterprise ID can be found at IANA web site (http://www.iana.org/assignments/enterprise-numbers).
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 255 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4-5
	Enterprise  ID
	

	
	6-(n+3)
	Proprietary value 
	


Figure x.x. User Location Info

This IE is extendable.
