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***1st Change***

16.4.7.2
Coding 3GPP Vendor-Specific RADIUS attributes

In this subclause the provisions of IETF RFC 2865 [38] apply, which in particular specify the following:

-
the Length field of an attribute is one octet, and it indicates the length of this Attribute including the Type, Length and Value fields.

-
type String may be 1-253 octets long and it contains binary data (values 0 through 255 decimal, inclusive).  Strings of length zero (0) shall not be sent, but the entire attribute shall be omitted. A NULL terminating character shall not be appended to an attribute of type String.

-
type Text may be 1-253 octets long and it contains UTF-8 encoded characters.  Text of length zero (0) shall not be sent, but the entire attribute shall be omitted. A NULL terminating character shall not be appended to an attribute of type Text.
-
type Address is 32 bit value and most significant octet is the first one.

-
type Integer is 32 bit unsigned value and most significant octet is the first one.
The RADIUS vendor Attribute is encoded as follows (as per IETF RFC 2865 [38])
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	 Type = 26

	2
	
	Length = n

	3 
	
	Vendor id octet 1

	4
	
	Vendor id octet 2

	5
	
	Vendor id octet 3

	6
	
	Vendor id octet 4

	7-n
	
	String


n ( 7

3GPP Vendor Id = 10415

The string part is encoded as follows:
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 

	2
	
	3GPP Length = m

	3 –m
	
	3GPP value


m ( 2 and m ( 248

The 3GPP specific attributes encoding is clarified below.

NOTE:

Unless otherwise stated, the encoding of the value field of a 3GPP vendor-specific attribute is identical for Gi and Sgi. 

1 – 3GPP-IMSI
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 1

	2
	
	3GPP Length= m

	3-m
	
	IMSI digits 1-n (UTF-8 encoded characters)


3GPP Type: 1

n (15

Length: m ( 17

IMSI value: Text type:

A GGSN (or a P-GW) receives IMSI that is encoded according to 3GPP TS 29.060 [24] (or 3GPP TS 29.274 [81]) and converts IMSI into the UTF-8 characters, which are encoded as defined in 3GPP TS 23.003 [40]. There shall be no padding characters between the MCC and MNC, and between the MNC and MSIN. If the IMSI is less than 15 digits, the padding in the GTP information element shall be removed by the GGSN (or the P-GW) and not encoded in this sub-attribute.

2 – 3GPP-Charging ID
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 2

	2
	
	3GPP Length= 6

	3
	
	Charging ID value Octet 1

	4
	
	Charging ID value Octet 2

	5
	
	Charging ID value Octet 3

	6
	
	Charging ID value Octet 4


3GPP Type: 2

Length: 6

Charging ID value: 32 bits unsigned integer

3 – 3GPP-PDP type
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 3

	2
	
	3GPP Length= 6

	3
	
	PDP type octet 1

	4
	
	PDP type octet 2

	5
	
	PDP type octet 3

	6
	
	PDP type octet 4


3GPP Type: 3

Length: 6

PDP type value: Unsigned 32 bits integer type

PDP type may have the following values:

0 = Ipv4

1 = PPP

2 = Ipv6

3 = Ipv4v6

For P-GW, this sub-attribute represents PDN Type and therefore only the values "0", "2" and "3" are applicable. 

4 – 3GPP-Charging Gateway address
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 4

	2
	
	3GPP Length= 6

	3
	
	Charging GW addr Octet 1

	4
	
	Charging GW addr Octet 2

	5
	
	Charging GW addr Octet 3

	6
	
	Charging GW addr Octet 4


3GPP Type: 4

Length: 6

Charging GW address value: Address type.

5 – 3GPP-GPRS Negotiated QoS profile
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 5

	2
	
	3GPP Length= L

	3 – L
	
	UTF-8 encoded QoS profile


3GPP Type: 5

Length: For GGSN, L ( 37 (release 7 or higher) or L ( 33 (release 6 or release 5) or L ( 27 (release 4 or release 99) or L = 11 (release 98). For P-GW, the length varies depending on the value of QCI. See below for details.

QoS profile value: Text type

UTF-8 encoded QoS profile syntax:

"<Release indicator> – <release specific QoS IE UTF-8 encoding>"

<Release indicator> = UTF-8 encoded number (two characters) :


For GGSN:

"98" = Release 98

"99"= Release 99 or release 4
"05"= Release 5 or release 6
"07"= Release 7 or higher

For P-GW:

"08"= Release 8 or higher


<release specific QoS profile UTF-8 encoding> = UTF-8 encoded QoS profile for the release indicated by 
the release indicator.


The UTF-8 encoding of a QoS IE is defined as follows: each octet is described by 2 UTF-8 encoded characters, defining its hexadecimal representation. 

For GGSN:

The QoS profile definition is in 3GPP TS 24.008 [54].



The release 98 QoS profile data is 3 octets long, which then results in a 6 octets UTF-8 encoded string.



The release 99 and release 4 QoS profile data is 11 octets long, which results in a 22 octets UTF-8 encoded string. 

The release 5 and release 6 QoS profile data is 14 octets long, which results in a 28 octets UTF-8 encoded string.

The release 7 (and higher) QoS profile data is 16 octets long, which results in a 32 octets UTF-8 encoded string.

For P-GW: 


It contains the following QoS parameters associated with the EPS bearer:

-
QCI

-
ARP

-
GBR QoS information (UL/DL MBR, UL/DL GBR) or UL/DL APN-AMBR. In other words if the value of QCI indicates a GBR bearer, the GBR QoS information shall be present. If the value of QCI indicates a non-GBR bearer, the APN-AMBR information shall be present.

The encoding of the EPS bearer QoS profile parameters is specified in 3GPP TS 29.274 [81]: ARP is specified in Bearer QoS IE; QCI, UL MBR, DL MBR, UL MBR and DL MBR are specified in Flow QoS IE; UL APN-AMBR and DL APN-AMBR are specified in AMBR IE.


For GBR QCIs, the encoding of UTF-8 encoded QoS Profile field shall be as follows:
	1-3
	
	<Release indicator> -“ = “08-“ (UTF-8 encoded)

	4-5
	
	ARP (UTF-8 encoded)

	6-7
	
	QCI (UTF-8 encoded)

	8-m
	
	UL MBR (UTF-8 encoded)

	(m+1)-n
	
	DL MBR (UTF-8 encoded)

	(n+1)-o
	
	UL GBR (UTF-8 encoded)

	(o+1)-p
	
	DL GBR (UTF-8 encoded)



For non-GBR QCIs, the UL/DL MBR and UL/DL GBR fields shall not be present; UL APN-AMBR and DL APN-AMBR fields shall be encoded (in UTF-8 encoded format) respectively after the QCI field.

6 – 3GPP-SGSN address
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 6

	2
	
	3GPP Length= 6

	3
	
	SGSN addr Octet 1

	4
	
	SGSN addr Octet 2

	5
	
	SGSN addr Octet 3

	6
	
	SGSN addr Octet 4


3GPP Type: 6

Length: 6

SGSN address value: Address type.

7 – 3GPP-GGSN address
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 7

	2
	
	3GPP Length= 6

	3
	
	GGSN addr Octet 1

	4
	
	GGSN addr Octet 2

	5
	
	GGSN addr Octet 3

	6
	
	GGSN addr Octet 4


3GPP Type: 7

Length: 6

GGSN address value: Address type.

8 – 3GPP-IMSI MCC-MNC
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 8

	2
	
	3GPP Length= n

	3
	
	MCC digit1 (UTF-8 encoded character)

	4
	
	MCC digit2 (UTF-8 encoded character)

	5
	
	MCC digit3 (UTF-8 encoded character)

	6
	
	MNC digit1 (UTF-8 encoded character)

	7
	
	MNC digit2 (UTF-8 encoded character)

	8
	
	MNC digit3 if present (UTF-8 encoded character)


3GPP Type: 8

Length: n shall be 7 or 8 octets depending on the presence of MNC digit 3

IMSI MCC-MNC address value: Text type.
This is the UTF-8 encoded characters representing the IMSI MCC-MNC numerical values. In accordance with 3GPP TS 29.060 [24] (for GGSN), 3GPP TS 29.274 [81] (for P-GW) and 3GPP TS 23.003 [40], the MCC shall be 3 digits and the MNC shall be either 2 or 3 digits. There shall be no padding characters between the MCC and MNC.

9 – 3GPP-GGSN MCC-MNC
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 9

	2
	
	3GPP Length= n

	3
	
	MCC digit1 (UTF-8 encoded character)

	4
	
	MCC digit2 (UTF-8 encoded character)

	5
	
	MCC digit3 (UTF-8 encoded character)

	6
	
	MNC digit1 (UTF-8 encoded character)

	7
	
	MNC digit2 (UTF-8 encoded character)

	8
	
	MNC digit3 if present (UTF-8 encoded character)


3GPP Type: 9

Length: n shall be 7 or 8 octets depending on the presence of MNC digit 3

GGSN address value: Text type.
This is the UTF-8 encoding of the GGSN MCC-MNC values. In accordance with 3GPP TS 23.003 [40] and 3GPP TS 29.060 [24] the MCC shall be 3 digits and the MNC shall be either 2 or 3 digits. There shall be no padding characters between the MCC and MNC.

10 – 3GPP-NSAPI
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 10

	2
	
	3GPP Length= 3

	3
	
	NSAPI (UTF-8 encoded character)


3GPP Type: 10

Length: 3

NSAPI value: Text Type.
It is the value of the NSAPI of the PDP context the RADIUS message is related to. It is encoded as its hexadecimal representation, using one UTF-8 encoded character. The GGSN should receive NSAPI values in the following hexadecimal range 05 – 0F. The GGSN shall discard digit 0 and convert the remaining digit into one UTF-8 coded character.
For P-GW, the value of this sub-attribute represents the EPS Bearer ID as specified in 3GPP TS 29.274 [81]. 
11 – 3GPP-Session Stop Indicator
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 11

	2
	
	3GPP Length= 3

	3
	
	1 1 1 1 1 1 1 1 (bit string)


3GPP Type: 11

Length: 3

Value is set to all 1.

3GPP-Session Stop Indicator value: Bit String type. 

12 – 3GPP-Selection-Mode
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 12

	2
	
	3GPP Length= 3

	3
	
	UTF-8 encoded Selection mode character 


3GPP Type: 12

Length: 3

Selection mode value: Text type.
The format of this sub-attribute shall be a character that represents a single digit, mapping from the binary value of the selection mode in the Create PDP Context message (3GPP TS 29.060 [24]) for the GGSN, and the Create Session Request message (3GPP TS 29.274 [81]) for the P-GW. Where 3GPP TS 29.060 [24] provides for interpretation of the value, e.g. map ‘3’ to ‘2’, this shall be done by the GGSN.
13 – 3GPP-Charging-Characteristics
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 13

	2
	
	3GPP Length= 6

	3-6
	
	UTF-8 encoded Charging Characteristics value 


3GPP Type: 13

Length: 6

Charging characteristics value: Text type.

The charging characteristics is value of the 2 octets. The value field is taken from the GTP IE described in 3GPP TS 29.060 [24], subclause 7.7.23 for the GGSN and 3GPP TS 29.274 [81] for the P-GW.

Each octet of this IE field value is represented via 2 UTF-8 encoded character, defining its hexadecimal representation.

14 – 3GPP-Charging Gateway Ipv6 address
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 14

	2
	
	3GPP Length= 18

	3
	
	Charging GW Ipv6 addr Octet 1

	4
	
	Charging GW Ipv6 addr Octet 2

	5-18
	
	Charging GW Ipv6 addr Octet 3-16


3GPP Type: 14

Length: 18

Charging GW Ipv6 address value: Ipv6 Address.

Charging GW Ipv6 address is Octet String type.

15 – 3GPP-SGSN Ipv6 address
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 15

	2
	
	3GPP Length= 18

	3
	
	SGSN Ipv6 addr Octet 1

	4
	
	SGSN Ipv6 addr Octet 2

	5-18
	
	SGSN Ipv6 addr Octet 3-16


3GPP Type: 15

Length: 18

SGSN Ipv6 address value: Ipv6 Address.

SGSN Ipv6 address is Octet String type.

16 – 3GPP-GGSN Ipv6 address
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 16

	2
	
	3GPP Length= 18

	3
	
	GGSN Ipv6 addr Octet 1

	4
	
	GGSN Ipv6 addr Octet 2

	5-18
	
	GGSN Ipv6 addr Octet 3-16


3GPP Type: 16

Length: 18

GGSN Ipv6 address value: Ipv6 Address.

SGSN Ipv6 address is Octet String type.

17 – 3GPP-Ipv6-DNS-Servers
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 17

	2
	
	3GPP Length= m

	3-18
	
	(1st) DNS Ipv6 addr Octet 1-16

	19-34
	
	(2nd) DNS Ipv6 addr Octet 1-16

	k-m
	
	(n-th) DNS Ipv6 addr Octet 1-16


3GPP Type: 17

Length: m = n × 16 + 2; n ( 1 and n ( 15; k = m-15

Ipv6 DNS Server value: Ipv6 Address.

Ipv6 DNS Server address is Octet String type.

The 3GPP- Ipv6-DNS-Servers sub-attribute provides a list of one or more (‘n’) Ipv6 addresses of Domain Name Server (DNS) servers for an APN. The DNS servers are listed in the order of preference for use by a client resolver, i.e. the first is ‘Primary DNS Server’, the second is ‘Secondary DNS Server’ etc. The sub-attribute may be included in Access-Accept packets.
18 – 3GPP-SGSN MCC-MNC
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 18

	2
	
	3GPP Length= n

	3
	
	MCC digit1 (UTF-8 encoded character)

	4
	
	MCC digit2 (UTF-8 encoded character)

	5
	
	MCC digit3 (UTF-8 encoded character)

	6
	
	MNC digit1 (UTF-8 encoded character)

	7
	
	MNC digit2 (UTF-8 encoded character)

	8
	
	MNC digit3 if present (UTF-8 encoded character)


3GPP Type: 18

Length: n shall be 7 or 8 octets depending on the presence of MNC digit 3

SGSN MCC-MNC address value: Text type.
This is the UTF-8 encoding of the MCC-MNC values extracted from the RAI or from the Serving Network. In accordance with 3GPP TS 23.003 [40] and 3GPP TS 29.060 [24] (for the GGSN and P-GW connected to a Gn/Gp SGSN) and 3GPP TS 29.274 [81] (for the P-GW in GTP/PMIP S5/S8, S2a, S2b), the MCC shall be 3 digits and the MNC shall be either 2 or 3 digits. There shall be no padding characters between the MCC and MNC.

19 – 3GPP-Teardown Indicator
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 19

	2
	
	3GPP Length= 3

	3
	
	Spare
	TI


3GPP Type: 19

Length: 3

Octet 3 is Octet String type.

For GGSN, if the value of TI is set to "1", then all PDP contexts that share the same user session with the PDP context identified by the Acct-Session-Id shall be torn down. Only the PDP context identified by the Acct-Session-Id shall be torn down if the value of TI is "0" (see subclause 16.3.4 "AAA-Initiated PDP context termination"), or if TI is missing.
For P-GW, the usage of Teardown-Indicator is as follows (see subclause 16.3a.3 for more deails):

-
if the value of TI is set to "1", then all IP-CAN bearers that share the same user session with the IP-CAN bearer identified by the Acct-Session-Id shall be torn down.  

-
if the value of TI is "0", or if TI is missing, only the IP-CAN bearer identified by the Acct-Session-Id shall be torn down. If the Acct-Sesssion-Id identifies the default bearer, the P-GW shall tear down all the IP-CAN bearers that share the same user session identified by the Acct-Session-Id. 
20 -3GGP- IMEISV
	Bits

	Octets
	8
	7
	6
	5
	4
	3
	2
	1

	1
	3GPP Type = 20

	2
	3GPP Length = 2+n

	3 – (2+n)
	IMEI(SV) digits 1 – n (UTF-8 encoded characters)


3GPP Type: 20

IMEISV value: Text type.
A GGSN receives IMEI(SV) that is encoded according to 3GPP TS 29.060 [24]. A P-GW receives IMEI(SV) that is encoded in ME Identity IE specified in 3GPP TS 29.274 [81]. The GGSN or the P-GW converts IMEI(SV) into a  sequence of UTF-8 characters.IMEI(SV) shall be encoded as defined in 3GPP TS 23.003 [40].
14 ( n ( 16

n = 16 for IMEISV, where TAC = 8 digits  SNR = 6 digits & SVN = 2 digits;

n = 15 for IMEI, where TAC = 8 digits  SNR = 6 digits & Spare = 1 digit;

n = 14 for IMEI, where TAC = 8 digits  SNR = 6 digits (Spare digit is not sent)

21 – 3GPP-RAT-Type
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 21

	2
	
	3GPP Length= 3

	3
	
	RAT (octet string)


3GPP Type: 21

The 3GPP-RAT-Type sub-attribute indicates which Radio Access Technology is currently serving the UE. 
RAT field: Radio Access Technology type values. RAT field is Octet String type. For GGSN, it shall be coded as specified in 3GPP TS 29.060 [24]. For P-GW, it shall be coded as follows:

0-8

As specified in 3GPP TS 29.274 [81]
9-100

Spare for future use
101

IEEE 802.16e
102

3GPP2 eHRPD
103

3GPP2 HRPD
104

3GPP2 1xRTT
105

3GPP2 UMB
106-255
Spare for future use
22 – 3GPP-User-Location-Info
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 22

	2
	
	3GPP Length= m

	3
	
	Geographic Location Type 

	4-m
	
	Geographic Location (octet string)


3GPP Type: 22

Length=m, where m depends on the Geographic Location Type



For example, m= 10 in the CGI and SAI types.

Geographic Location Type field is used to convey what type of location information is present in the ‘Geographic Location’ field. For GGSN, the Geographic Location Type values and coding are as defined in 3GPP TS 29.060 [24]. For P-GW, the Geographic Location Type values and coding are defined as follows:

0


CGI
1


SAI
2


RAI
3-127

Spare for future use
128

TAI
129

ECGI
130

TAI and ECGI 
131

eNodeB ID 
132

TAI and eNodeB ID
133-255
Spare for future use
Geographic Location field is used to convey the actual geographic information as indicated in the Geographic Location Type. For GGSN, the coding of this field is as specified in 3GPP TS 29.060 [24]. For P-GW, the coding of this field shall be as follows:

-
If the Geographic Location Type has a value indicating CGI, SAI, RAI, TAI or ECGI (i.e. the value field is equal to 0, 1, 2, 128, or 129), the coding of the Geographic Location field shall be as per clauses 8.21.1 to 8.21.5, respectively, in 3GPP TS 29.274 [81],

-
If the Geographic Location Type has a value indicating TAI and ECGI (i.e. the value field is equal to 130), in Geographic Location field both TAI and ECGI shall be encoded one after another as per clauses 8.21.4 and 8.21.5 in 3GPP TS 29.274 [81]. TAI information shall be encoded first starting with Octet 4 of 3GPP-User-Location-Info.     
-
If the Geographic Location Type has a value indicating eNodeB ID (i.e. the value field is equal to 131), the coding of the Geographic Location field shall be as defined in subclause 8.21.7 in 3GPP TS 29.274[81].   
-
If the Geographic Location Type has a value indicating TAI and eNodeB ID (i.e. the value field is equal to 132), in Geographic Location field both TAI and eNodeB ID shall be encoded one after another as per clauses 8.21.4 and 8.21.7 in 3GPP TS 29.274[81].   
Geographic Location Type and Geographic Location fields are Octet String type.

***End of Changes**
