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2
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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[12]
3GPP TS 29.338: "Diameter based protocols to support SMS capable MMEs".
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3GPP TS 29.368: "Tsp interface protocol between the MTC Interworking Function (MTC-IWF) and Service Capability Server (SCS)".
[14]
3GPP TS 29.272: "Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol".
[15]
IETF RFC 7683 : "Diameter Overload Indication Conveyance".
[16]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging applications".

[17]
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[18]
IETF RFC 5777: "Traffic Classification and Quality of Service (QoS) Attributes for Diameter".
[19]
3GPP TS 23.007: "Restoration procedures".

[20]
IETF draft-ietf-dime-drmp-03: "Diameter Routing Message Priority".
Editor's note:
The above document cannot be formally referenced until it is published as an RFC.
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IETF RFC 5778: "Diameter Mobile IPv6: Support for Home Agent to Diameter Server Interaction".
[xx]
IETF draft-ietf-dime-load-03: "Diameter Load Information Conveyance".
Editor's note:
The above document cannot be formally referenced until it is published as an RFC.
* * * Next Change * * * *

6.1.10
User Identity to HSS resolution

The User identity to HSS resolution mechanism enables the MTC-IWF to find the identity of the HSS that holds the subscription data for the target user when multiple and separately addressable HSSs have been deployed in the home network. The resolution mechanism is not required in networks that utilise a single HSS.

This User identity to HSS resolution mechanism may rely on routing capabilities provided by Diameter and be implemented in the home operator network within dedicated Diameter Agents (Redirect Agents or Proxy Agents) responsible for determining the HSS identity based on the provided user identity (e.g., external identifiers provided by the MTC-IWF).
When the Diameter Load Control mechanism is supported (see IETF draft-ietf-dime-load-03 [xx]), load values from previously received Load AVPs of type HOST may be taken into account when determining the HSS identity.
NOTE:
Alternatives to the user identity to HSS resolution Diameter based implementation are outside the scope of this specification.

* * * Next Change * * * *

6.2.4
Subscriber-Information-Answer (SIA) Command

The Subscriber-Information-Answer (SIA) command, indicated by the Command-Code field set to 8388641 and the "R" bit cleared in the Command Flags field, is sent from the HSS to the MTC-IWF or from the HSS to the MTC-AAA. 

Message Format:
< Subscriber-Information-Answer> ::=
< Diameter Header: 8388641, PXY, 16777310 >

< Session-Id >
[ DRMP ]

[ Result-Code ]
[ Experimental-Result ]
{ Auth-Session-State }

{ Origin-Host }
{ Origin-Realm }
[ OC-Supported-Features ]
[ OC-OLR ]
*[ Load ]
*[ Supported-Features ]
*[ User-Identifier ]

 [ Service-Data ]

*[ Failed-AVP ]
*[ Proxy-Info ]
*[ Route-Record ]
*[ AVP ]
* * * Next Change * * * *

6.4.1
General

The following table specifies the Diameter AVPs defined for the S6m/S6n interface protocol, their AVP Code values, types, possible flag values and whether or not the AVP may be encrypted. The Vendor-ID header of all AVPs defined in this specification shall be set to 3GPP (10415).

Table 6.4.1/1: S6m/S6n specific Diameter AVPs

	
	AVP Flag rules
	

	Attribute Name
	AVP Code
	Section defined
	Value Type
	Must
	May
	Should not
	Must not
	May Encr.

	IP-SM-GW-Number
	3100
	6.4.14
	OctetString
	M,V
	
	
	
	No

	IP-SM-GW-Name
	3101
	6.4.15
	DiameterIdentity
	M,V
	
	
	
	No

	User-Identifier
	3102
	6.4.2
	Grouped
	M,V
	
	
	
	No

	Service-ID
	3103
	6.4.3
	Enumerated
	M,V
	
	
	
	No

	SCS-Identity
	3104
	6.4.4
	OctetString
	M,V
	
	
	
	No

	Service-Parameters
	3105
	6.4.5
	Grouped
	M,V
	
	
	
	No

	T4-Parameters
	3106
	6.4.6
	Grouped
	M,V
	
	
	
	No

	Service-Data
	3107
	6.4.7
	Grouped
	M,V
	
	
	
	No

	T4-Data
	3108
	6.4.8
	Grouped
	M,V
	
	
	
	No

	HSS-Cause
	3109
	6.4.9
	Unsigned32
	M,V
	
	
	
	No

	SIR-Flags
	3110
	6.4.10
	Unsigned32
	M,V
	
	
	
	No

	External-Identifier
	3111
	6.4.11
	UTF8String
	M,V
	
	
	
	No

	IP-SM-GW-Realm
	3112
	6.4.18
	DiameterIdentity
	M,V
	
	
	
	No

	NOTE 1:
The AVP header bit denoted as "M" indicates whether support of the AVP is required. The AVP header bit denoted as "V" indicates whether the optional Vendor-ID field is present in the AVP header. For further details, see IETF RFC 3588 [3].
NOTE 2:
If the M-bit is set for an AVP and the receiver does not understand the AVP, it shall return a rejection. If the M-bit is not set for an AVP, the receiver shall not return a rejection, whether or not it understands the AVP. If the receiver understands the AVP but the M-bit value does not match with the definition in this table, the receiver shall ignore the M-bit.


The following table specifies the Diameter AVPs re-used by the S6m/S6n interface protocol from existing Diameter Applications, including a reference to their respective specifications and when needed, a short description of their use within S6m/S6n. 
Any other AVPs from existing Diameter Applications, except for the AVPs from Diameter Base Protocol, do not need to be supported. The AVPs from Diameter Base Protocol are not included in table 6.4.1/2, but they may be re-used for the S6m/S6n protocol.
Table 6.4.1/2: S6m/S6n re-used Diameter AVPs

	Attribute Name
	Reference
	Comments

	User-Name
	IETF RFC 3588 [3]
	This AVP shall contain the IMSI of the UE, in the User-Identifier AVP.

	MSISDN
	3GPP TS 29.329 [10]
	

	LMSI
	3GPP TS 29.173 [8]
	

	Serving-Node
	3GPP TS 29.173 [8]
	see 6.4.12

	Additional-Serving-Node
	3GPP TS 29.173 [8]
	see 6.4.13

	Supported-Features
	3GPP TS 29.229 [7]
	

	Feature-List-ID
	3GPP TS 29.229 [7]
	

	Feature-List
	3GPP TS 29.229 [7]
	

	SM-RP-SMEA
	3GPP TS 29.338 [12]
	

	Priority-Indication
	3GPP TS 29.368 [13]
	

	MME-Number-for-MT-SMS
	3GPP TS 29.272 [14]
	

	OC-Supported-Features
	IETF RFC 7683 [15]
	See 6.4.16

	OC-OLR
	IETF RFC 7683 [15]
	See 6.4.17

	DRMP
	IETF draft-ietf-dime-drmp-03 [20]
	see section 6.4.19

	Load
	IETF draft-ietf-dime-load-03 [xx]
	See 6.4.yy


* * * Next Change * * * *

6.4.yy
Load
The Load AVP is of type Grouped and it is defined in IETF draft-ietf-dime-load-03 [xx]. This AVP is used to support the Diameter load control mechanism.
* * * Next Change * * * *

8.1.10
User Identity to HSS resolution

The User identity to HSS resolution mechanism enables the SCEF to find the identity of the HSS that holds the subscription data for the target user when multiple and separately addressable HSSs have been deployed in the home network. The resolution mechanism is not required in networks that utilise a single HSS.

This User identity to HSS resolution mechanism may rely on routing capabilities provided by Diameter and be implemented in the home operator network within dedicated Diameter Agents (Redirect Agents or Proxy Agents) responsible for determining the HSS identity based on the provided user identity (e.g. external identifiers provided by the SCEF).
When the Diameter Load Control mechanism is supported (see IETF draft-ietf-dime-load-03 [xx]), load values from previously received Load AVPs of type HOST may be taken into account when determining the HSS identity.
NOTE:
Alternatives to the user identity to HSS resolution Diameter based implementation are outside the scope of this specification.

* * * Next Change * * * *

8.2.4
Configuration-Information-Answer (CIA) Command

The Configuration-Information-Answer (CIA) command, indicated by the Command-Code field set to 8388718 and the "R" bit cleared in the Command Flags field, is sent from the HSS to the SCEF.

Message Format:

< Configuration-Information-Answer > ::=
< Diameter Header: 8388718, PXY, 16777345 >

< Session-Id >

[ DRMP ] 
[ Result-Code ]

[ Experimental-Result ]

{ Auth-Session-State }

{ Origin-Host }

{ Origin-Realm }

[ OC-Supported-Features ]

[ OC-OLR ]
*[ Load ]
*[ Supported-Features ]

[ User-Identifier ]

*[ Monitoring-Event-Report ]

*[ Monitoring-Event-Config-Status ]

*[ AESE-Communication-Pattern-Config-Status ]
*[ Supported-Services ]
*[ Failed-AVP ]

*[ Proxy-Info ]

*[ Route-Record ]

*[AVP]
* * * Next Change * * * *

8.2.8
NIDD-Information-Answer (NIA) Command

The NIDD-Information-Answer (NIA) command, indicated by the Command-Code field set to 8388726 and the "R" bit cleared in the Command Flags field, is sent from the HSS to the SCEF.

Message Format:

< NIDD-Information-Answer > ::=
< Diameter Header: 8388726, PXY, 16777345 >
< Session-Id >

[ DRMP ]

[ Result-Code ]

[ Experimental-Result ]

{ Auth-Session-State }

{ Origin-Host }

{ Origin-Realm }

[ OC-Supported-Features ]

[ OC-OLR ]
*[ Load ]
*[ Supported-Features ]

[ User-Identifier ]

[ NIDD-Authorization-Response ]
*[ Failed-AVP ]

*[ Proxy-Info ]

*[ Route-Record ]

*[AVP]
* * * Next Change * * * *

8.4.1
General

The following table specifies the Diameter AVPs defined for the S6t interface protocol, their AVP Code values, types, possible flag values and whether or not the AVP may be encrypted. The Vendor-ID header of all AVPs defined in this specification shall be set to 3GPP (10415).

Table 8.4.1-1: S6t specific Diameter AVPs

	
	AVP Flag rules
	

	Attribute Name
	AVP Code
	Section defined
	Value Type
	Must
	May
	Should not
	Must not
	May Encr.

	AESE-Communication-Pattern
	3113
	8.4.25
	Grouped
	M,V
	
	
	
	No

	Communication-Pattern-Set
	3114
	8.4.26
	Grouped
	M,V
	
	
	
	No

	Periodic-Communication-Indicator
	3115
	8.4.27
	Unsigned32
	M,V
	
	
	
	No

	Communication-Duration-Time
	3116
	8.4.28
	Unsigned32
	M,V
	
	
	
	No

	Periodic-time
	3117
	8.4.29
	Unsigned32
	M,V
	
	
	
	No

	Scheduled-Communication-Time
	3118
	8.4.30
	Grouped
	M,V
	
	
	
	No

	Stationary-Indication
	3119
	8.4.31
	Unsigned32
	M,V
	
	
	
	No

	AESE-Communication-Pattern-Config-Status
	3120
	8.4.32
	Grouped
	M,V
	
	
	
	No

	AESE-Error-Report
	3121
	8.4.33
	Grouped
	M,V
	
	
	
	No

	Monitoring-Event-Configuration
	3122
	8.4.2
	Grouped
	M,V
	
	
	
	No

	Monitoring-Event-Report
	3123
	8.4.3
	Grouped
	M,V
	
	
	
	No

	SCEF-Reference-ID
	3124
	8.4.4
	Unsigned32
	M,V
	
	
	
	No

	SCEF-ID
	3125
	8.4.5
	DiameterIdentity
	M,V
	
	
	
	No

	SCEF-Reference-ID-for-Deletion
	3126
	8.4.6
	Unsigned32
	M,V
	
	
	
	No

	Monitoring-Type
	3127
	8.4.7
	Unsigned32
	M,V
	
	
	
	No

	Maximum-Number-of-Reports
	3128
	8.4.8
	Unsigned32
	M,V
	
	
	
	No

	UE-Reachability-Configuration
	3129
	8.4.9
	Grouped
	M,V
	
	
	
	No

	Monitoring-Duration
	3130
	8.4.10
	Time
	M,V
	
	
	
	No

	Maximum-Detection-Time
	3131
	8.4.11
	Unsigned32
	M,V
	
	
	
	No

	Reachability-Type
	3132
	8.4.12
	Unsigned32
	M,V
	
	
	
	No

	Maximum Latency
	3133
	8.4.13
	Unsigned32
	M,V
	
	
	
	No

	Maximum Response Time
	3134
	8.4.14
	Unsigned32
	M,V
	
	
	
	No

	Location-Information-Configuration
	3135
	8.4.15
	Grouped
	M,V
	
	
	
	No

	MONTE-Location-Type
	3136
	8.4.16
	Unsigned32
	M,V
	
	
	
	No

	Accuracy
	3137
	8.4.17
	Unsigned32
	M,V
	
	
	
	No

	Association-Type
	3138
	8.4.18
	Unsigned32
	M,V
	
	
	
	No

	Roaming-Information
	3139
	8.4.19
	Unsigned32
	M,V
	
	
	
	No

	Reachability-Information
	3140
	8.4.20
	Unsigned32
	M,V
	
	
	
	No

	IMEI-Change
	3141
	8.4.22
	Unsigned32
	M,V
	
	
	
	No

	Monitoring-Event-Config-Status
	3142
	8.4.24
	Grouped
	M,V
	
	
	
	No

	Supported-Services
	3143
	8.4.40
	Grouped
	M,V
	
	
	
	No

	Supported-Monitoring-Events
	3144
	8.4.41
	Unsigned64
	M,V
	
	
	
	No

	CIR-Flags
	3145
	8.4.39
	Unsigned32
	M,V
	
	
	
	No

	Service-Result
	3146
	8.4.37
	Grouped
	M,V
	
	
	
	No

	Service-Result-Code
	3147
	8.4.38
	Unsigned32
	M,V
	
	
	
	No

	Reference-ID-Validity-Time
	3148
	8.4.42
	Time
	M,V
	
	
	
	No

	Event-Handling
	3149
	8.4.43
	Unsigned32
	M,V
	
	
	
	No

	NIDD-Authorization-Request
	3150
	8.4.44
	Grouped
	M,V
	
	
	
	No

	NIDD-Authorization-Response
	3151
	8.4.45
	Grouped
	M,V
	
	
	
	No

	Service-Report
	xxx1
	8.4.47
	Grouped
	M,V
	
	
	
	No

	Node-Type
	xxx2
	8.4.48
	Unsigned32
	M,V
	
	
	
	No

	NOTE 1:
The AVP header bit denoted as "M" indicates whether support of the AVP is required. The AVP header bit denoted as "V" indicates whether the optional Vendor-ID field is present in the AVP header. For further details, see IETF RFC 3588 [3].

NOTE 2:
If the M-bit is set for an AVP and the receiver does not understand the AVP, it shall return a rejection. If the M-bit is not set for an AVP, the receiver shall not return a rejection, whether or not it understands the AVP. If the receiver understands the AVP but the M-bit value does not match with the definition in this table, the receiver shall ignore the M-bit.


The following table specifies the Diameter AVPs re-used by the S6t interface protocol from existing Diameter Applications, including a reference to their respective specifications and when needed, a short description of their use within S6t. 

Any other AVPs from existing Diameter Applications, except for the AVPs from Diameter Base Protocol, do not need to be supported. The AVPs from Diameter Base Protocol are not included in table 8.4.1-2, but they may be re-used for the S6t protocol.

Table 8.4.1-2: S6t re-used Diameter AVPs 
	Attribute Name
	Reference
	Comments
	M-bit

	User-Identifier
	6.4.2
	see 8.4.36
	

	External-Identifier
	6.4.11
	
	

	MSISDN
	3GPP TS 29.329 [10]
	
	

	User-Name
	IETF RFC 3588 [3]
	This AVP shall contain the IMSI of the UE
	

	Supported-Features
	3GPP TS 29.229 [7]
	see 8.4.23 
	

	Feature-List-ID
	3GPP TS 29.229 [7]
	
	

	Feature-List
	3GPP TS 29.229 [7]
	
	

	OC-Supported-Features
	IETF RFC 7683 [15]
	See 6.4.16
	Must not set

	OC-OLR
	IETF RFC 7683 [15]
	See 6.4.17
	Must not set

	Visited PLMN Id
	3GPP TS 29.272 [14]
	
	

	Charged-Party
	3GPP TS 32.299 [16]
	
	

	EPS-Location-Information
	3GPP TS 29.272 [14]
	see 8.4.21
	

	MME-Location-Information
	3GPP TS 29.272 [14]
	see 8.4.34
	

	SGSN-Location-Information
	3GPP TS 29.272 [14]
	see 8.4.35
	

	E-UTRAN-Cell-Global-Identity
	3GPP TS 29.272 [14]
	
	

	Tracking-Area-Identity
	3GPP TS 29.272 [14]
	
	

	Geographical-Information
	3GPP TS 29.272 [14]
	
	

	Geodetic-Information
	3GPP TS 29.272 [14]
	
	

	Current-Location-Retrieved
	3GPP TS 29.272 [14]
	
	

	Age-Of-Location-Information
	3GPP TS 29.272 [14]
	
	

	User-CSG-Information
	3GPP TS 29.272 [14]
	
	

	Cell-Global-Identity
	3GPP TS 29.272 [14]
	
	

	Service-Area-Identity
	3GPP TS 29.272 [14]
	
	

	Routing-Area-Identity
	3GPP TS 29.272 [14]
	
	

	eNodeB-ID
	3GPP TS 29.217 [17]
	
	

	Day-Of-Week-Mask
	IETF RFC 5777 [18]
	
	

	Time-Of-Day-Start
	IETF RFC 5777 [18]
	
	

	Time-Of-Day-End
	IETF RFC 5777 [18]
	
	

	DRMP
	IETF draft-ietf-dime-drmp-03 [20]
	see 8.4.46
	Must not set

	Service-Selection
	IETF RFC 5778 [21]
	See 8.4.49
	

	Load
	IETF draft-ietf-dime-load-03 [xx]
	See 6.4.yy
	Must not set


* * * Next Change * * * *

Annex D (normative):
Diameter load control mechanism

D.1
General

IETF draft-ietf-dime-load-03 [xx] specifies a mechanism for sharing of Diameter load information. It includes the definition and the transfer of related AVPs between Diameter nodes. 

D.2
S6m interface

D.2.1
General

The Diameter load control mechanism is an optional feature over the S6m interface.

It is recommended to make use of IETF draft-ietf-dime-load-03 [xx] on the S6m interface where, when applied, the MTC-IWF shall behave as reacting nodes and the HSS as a reporting node.

D.2.2
HSS behaviour

The HSS may report its current load by including a Load AVP of type HOST in answer commands as described in IETF draft-ietf-dime-load-03 [xx]. 

The HSS calculates its current load by implementation specific means. For example, the HSS may take into account the traffic over the S6m interface or other interfaces, the level of usage of internal resources (e.g. CPU, memory), the access to external resources, etc. 

The HSS determines when to send Load AVPs of type HOST by implementation specific means.

D.2.3
MTC-IWF behaviour

When performing next hop Diameter Agent selection for requests that are routed based on realm, the MTC-IWF may take into account load values from Load AVPs of type PEER received from candidate next hop Diameter nodes, as per IETF draft-ietf-dime-load-03 [xx].
D.3
S6t interface

D.3.1
General

The Diameter load control mechanism is an optional feature over the S6t interface.
It is recommended to make use of IETF draft-ietf-dime-load-03 [xx] on the S6t interface where, when applied, the SCEF shall behave as reacting nodes and the HSS as a reporting node.

D.3.2
HSS behaviour

The HSS may report its current load by including a Load AVP of type HOST in answer commands as described in IETF draft-ietf-dime-load-03 [xx]. 

The HSS calculates its current load by implementation specific means. For example, the HSS may take into account the traffic over the S6t interface or other interfaces, the level of usage of internal resources (e.g. CPU, memory), the access to external resources, etc. 

The HSS determines when to send Load AVPs of type HOST by implementation specific means.

D.3.3
SCEF behaviour

When performing next hop Diameter Agent selection for requests that are routed based on realm, the SCEF may take into account load values from Load AVPs of type PEER received from candidate next hop Diameter nodes, as per IETF draft-ietf-dime-load-03 [xx].
* * * Next Change * * * *

Annex E (informative):
Change history
***********text not shown for clarity*****************
* * * End of Change * * * *

