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* * * First Change * * * *

1
Scope

The present document describes the Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related diameter-based interfaces towards the Home Subscriber Server (HSS) or the CSG Subscriber Server (CSS), and the MME and the SGSN related diameter-based interface towards the Equipment Identity Register (EIR).

This specification defines the Diameter application for the MME-HSS, S6a reference point, for the MME-CSS, S7a reference point, for the SGSN-HSS, S6d reference point, and for the SGSN-CSS, S7d reference point. The interactions between the HSS/CSS and the MME/SGSN are specified, including the signalling flows. 
This specification defines the Diameter application for the MME-EIR, S13 reference point, and for the SGSN-EIR, S13' reference point. The interactions between the MME/SGSN and the EIR are specified, including the signalling flows.

In this specification, if there is no specific indication, the following principles apply:

· "SGSN" refers to an SGSN which at least supports the S4 interface and may support Gn and Gp interfaces.
· "S4-SGSN" refers to an SGSN which supports the S4 interface and does not support Gn and Gp interfaces.
· Gn/Gp-SGSN refers to an SGSN which supports the Gn and Gp interfaces and does not support S4 interface. 
· "GPRS subscription data" refers to the parameters in the HLR column in Table 5.2. in 3GPP TS 23.008 [30].
· "EPS subscription data" refers to the parameters in the HSS column in Table 5.2A-1 in 3GPP TS 23.008 [30].
The Evolved Packet System stage 2 description (architecture and functional solutions) is specified in 3GPP TS 23.401 [2] and in 3GPP TS 23.060 [12].
* * * Next Change * * * *

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AVP
Attribute Value Pair
C
Conditional
CSS
CSG Subscriber Server
EIR
Equipment Identity Register 
ESM
EPS Session Management
HSS
Home Subscriber Server
IE
Information Element

M
Mandatory
MME
Mobility Management Entity
O
Optional
ODB
Operator Determined Barring 

URRP-MME
User Reachability Request Parameter for MME 
URPP-SGSN
User Reachability Request Parameter for SGSN
* * * Next Change * * * *

5A
MME – CSS (S7a) and SGSN – CSS (S7d)

5A.1
Introduction

The S7a interface enables the transfer of subscriber related data between the MME and the CSS as described in the 3GPP TS 23.401 [2].
The S7d interface enables the transfer of subscriber related data between the SGSN and the CSS as described in 3GPP TS 23.060 [12].
5A.2
Mobility Services

5A.2.1
Location Management Procedures

5A.2.1.1
Update CSG Location
5A.2.1.1.1
General
The Update CSG Location Procedure shall be used between the MME and the CSS and between the SGSN and the CSS to update location information in the CSS or retrieve the CSG subscription information of the UE from the CSS. The procedure shall be invoked by the MME or SGSN and is used:
-
to inform the CSS about the identity of the MME or SGSN currently serving the user, and;
-
to update MME or SGSN with user subscription data received from the CSS.
This procedure is mapped to the commands Update-CSG-Location-Request/Answer (UCR/UCA) in the Diameter application specified in chapter 7. 

Table 5A.2.1.1.1/1 specifies the involved information elements for the request.

Table 5A.2.1.1.1/2 specifies the involved information elements for the answer.

Table 5A.2.1.1.1/1: Update CSG Location Request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	IMSI


	User-Name (See IETF RFC 3588 [4])
	M
	This information element shall contain the user IMSI, formatted according to 3GPP TS 23.003 [3], clause 2.2.

	MSISDN
	MSISDN
	C
	This information element shall contain the user MSISDN, formatted according to 3GPP TS 29.329 [25]. It shall be present if available.

	Supported Features

(See 3GPP TS 29.229 [9])
	Supported-Features
	O
	If present, this information element shall contain the list of features supported by the origin host.

	UCR Flags

(See 7.3.X)
	UCR-Flags
	M
	This Information Element contains a bit mask. See 7.3.X for the meaning of the bits.

	SGSN number
(See 7.3.102)
	SGSN-Number
	O
	This Information Element contains the ISDN number of the SGSN, see 3GPP TS 23.003 [3].
It may be present when the message is sent on the S7d interface, or on the S7a interface and the requesting node is a combined MME/SGSN.


Table 5A.2.1.1.1/2: Update CSG Location Answer
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Supported Features

(See 3GPP TS 29.229 [9])
	Supported-Features
	O
	If present, this information element shall contain the list of features supported by the origin host.

	Result

(See 7.4)
	Result-Code / Experimental-Result
	M
	This IE shall contain the result of the operation.

The Result-Code AVP shall be used to indicate success / errors as defined in the Diameter Base Protocol.

The Experimental-Result AVP shall be used for S7a/S7d errors. This is a grouped AVP which shall contain the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP.

The following errors are applicable:

- User Unknown
- Authorization Rejected

	VPLMN CSG Subscription Data

(See 7.3.Y)
	VPLMN-CSG-Subscription-Data
	C
	This Information Element shall contain the complete VPLMN CSG subscription profile of the user. It shall be present if success is reported, unless an explicit "skip subscriber data" indication was present in the request.


5A.2.1.1.2
Detailed behaviour of the MME and the SGSN
The MME shall make use of this procedure to retrieve the CSG subscription data from the CSS and update the MME identity stored in the CSS (e.g. at initial attach, inter MME tracking area update).
The SGSN shall make use of this procedure to retrieve the CSG subscription data from the CSS and update the SGSN identity stored in the CSS (e.g. at initial attach, inter SGSN routing area update).
For UEs receiving emergency services, in which the UE was not successfully authenticated, the MME or SGSN shall not make use of the Update CSG Location procedure.
A combined MME/SGSN shall set the "Skip Subscriber Data" flag in the UCR-Flags if VPLMN CSG subscriber data are already available due to a previous location CSG update.

A combined MME/SGSN that has chosen the option to include the SGSN Number within UCR sent over S7a shall be prepared to receive a single CSG subscription data update message from the CSS when the CSG subscription data is modified in the CSS.
When receiving an Update CSG Location response from the CSS, the MME or SGSN shall check the result code. If it indicates success the MME or SGSN shall store the received VPLMN CSG subscription profile (if any), and it shall store the CSS identity as received in the Origin-Host AVP.
When receiving the VPLMN-CSG-Subscription-Data AVP in a UCA from the CSS, the MME or SGSN shall delete all the stored VPLMN-CSG-Subscription-Data, if there are any, and then store all the received VPLMN-CSG-Subscription-Data AVP.

If the same CSG ID exists in both CSS subscription data and HSS subscription data, the CSG subscription data from the HSS shall take precedence over the data from the CSS.
* * * Next Change * * * *

5A.2.1.1.3
Detailed behaviour of the CSS
When receiving an Update Location request the CSS shall check whether subscription data exists for the IMSI.

If the CSS determines that there is no VPLMN CSG subscription for the IMSI, a Result Code of DIAMETER_ERROR_USER_UNKNOWN shall be returned.
NOTE:
A mechanism is needed in the CSS to obtain the IMSI of the subscriber and associate the data with the subscriber.
The CSS shall check whether Autonomous CSG Roaming in the VPLMN is not allowed by the HPLMN of the subscriber via Service Level Agreement. If so a Result Code of DIAMETER_AUTHORIZATION_REJECTED shall be returned.
If the Update Location Request is received over the S7a interface, the CSS shall replace the stored MME-Identity with the received value (the MME-Identity is received within the Origin-Host AVP).
If the Update Location Request is received over the S7d interface, the CSS shall replace the stored SGSN-Identity with the received value (the SGSN-Identity is received within the Origin-Host AVP).
If no result code has been sent to the MME or SGSN so far, the CSS shall include the VPLMN CSG subscription data in the UCA command according to the UCR-Flags and the supported/unsupported features of the MME or SGSN, unless an explicit "skip subscriber data" indication has been received in the request, and shall return a Result Code of DIAMETER_SUCCESS.
* * * Next Change * * * *

7.2
Commands

7.2.1
Introduction

This section defines the Command code values and related ABNF for each command described in this specification.
7.2.2
Command-Code values

This section defines Command-Code values for the S6a/S6d interface application and S13/S13' interface application as allocated by IANA in the IETF RFC 5516 [32].

Every command is defined by means of the ABNF syntax IETF RFC 2234 [7], according to the rules in IETF RFC 3588 [4]. In the case, the definition and use of an AVP is not specified in this document, the guidelines in IETF RFC 3588 [4] shall apply. 
NOTE:
For this release, the Vendor-Specific-Application-ID is included as an optional AVP in all commands in order to ensure interoperability with diameter agents following a strict implementation of IETF RFC 3588, by which messages not including this AVP will be rejected. IETF RFC 3588 indicates that the AVP shall be present in all proxiable commands, such as those specified here, dispite that the contents of this AVP are redundant since the Application ID is already present in the command header. This AVP may be removed in subsequent revisions of this specification, once the diameter base protocol is updated accordingly.
The following Command Codes are defined in this specification:

Table 7.2.2/1: Command-Code values for S6a/S6d
	Command-Name
	Abbreviation
	Code
	Section

	Update-Location-Request
	ULR
	316
	7.2.3

	Update-Location-Answer
	ULA
	316
	7.2.4

	Cancel-Location-Request
	CLR
	317
	7.2.7

	Cancel-Location-Answer
	CLA
	317
	7.2.8

	Authentication-Information-Request
	AIR
	318
	7.2.5

	Authentication-Information-Answer
	AIA
	318
	7.2.6

	Insert-Subscriber-Data-Request
	IDR
	319
	7.2.9

	Insert-Subscriber-Data-Answer
	IDA
	319
	7.2.10

	Delete-Subscriber-Data-Request
	DSR
	320
	7.2.11

	Delete-Subscriber-Data-Answer
	DSA
	320
	7.2.12

	Purge-UE-Request
	PUR
	321
	7.2.13

	Purge-UE-Answer
	PUA
	321
	7.2.14

	Reset-Request
	RSR
	322
	7.2.15

	Reset-Answer
	RSA
	322
	7.2.16

	Notify-Request
	NOR
	323
	7.2.17

	Notify-Answer
	NOA
	323
	7.2.18


For these commands, the Application-ID field shall be set to 16777251 (application identifier of the S6a/S6d interface application, allocated by IANA).
Table 7.2.2/2: Command-Code values for S13/S13'
	Command-Name
	Abbreviation
	Code
	Section

	ME-Identity-Check-Request
	ECR
	324
	7.2.19

	ME-Identity-Check-Answer
	ECA
	324
	7.2.20


For these commands, the Application-ID field shall be set to 16777252 (application identifier of the S13/S13' interface application, allocated by IANA).

Table 7.2.2/x: Command-Code values for S7a/S7d
	Command-Name
	Abbreviation
	Code
	Section

	Update-CSG-Location-Request
	UCR
	xxx
	7.2.X

	Update-CSG-Location-Answer
	UCA
	xxx
	7.2.Y


For these commands, the Application-ID field shall be set to xxxxx (application identifier of the S7a/S7d interface application, allocated by IANA).

* * * Next Change * * * *

7.2.X
Update-CSG-Location-Request (UCR) Command

The Update-CSG-Location-Request (UCR) command, indicated by the Command-Code field set to xxx and the "R" bit set in the Command Flags field, is sent from MME or SGSN to CSS. 

Message Format

< Update-CSG-Location-Request> ::=
< Diameter Header: xxx, REQ, PXY, xxxxx >

< Session-Id >
[ Vendor-Specific-Application-Id ]

{ Auth-Session-State }
{ Origin-Host }

{ Origin-Realm }

[ Destination-Host ]
{ Destination-Realm }
{ User-Name }
[ MSISDN ]
*[ Supported-Features ]

{ UCR-Flags }
*[ AVP ]


*[ Proxy-Info ]

*[ Route-Record ]

7.2.Y
Update-CSG-Location-Answer (UCA) Command

The Update-CSG-Location-Answer (UCA) command, indicated by the Command-Code field set to xxx and the 'R' bit cleared in the Command Flags field, is sent from CSS to MME or SGSN. 

Message Format

< Update-CSG-Location-Answer> ::=
< Diameter Header: xxx, PXY, xxxxx >


< Session-Id >

[ Vendor-Specific-Application-Id ]

[ Result-Code ]

[ Experimental-Result ] 
[ Error-Diagnostic ] 
{ Auth-Session-State }
{ Origin-Host }

{ Origin-Realm }
*[ Supported-Features ]
[ VPLMN-CSG-Subscription-Data ]
*[ AVP ]

*[ Failed-AVP ]


*[ Proxy-Info ]

*[ Route-Record ]

* * * Next Change * * * *

7.3.X
UCR-Flags 

The UCR-Flags AVP is of type Unsigned32 and it shall contain a bit mask. The meaning of the bits shall be as defined in table 7.3.x/1:
Table 7.3.x/1: UCR-Flags

	Bit
	Name
	Description

	0
	Skip Subscriber Data
	This bit, when set, indicates that the CSS may skip subscription data in UCA. If the CSG subscription data has changed in the CSS after the last successful update of the MME/SGSN, the CSS shall ignore this bit and send the updated CSG subscription data.

	Bits not defined in this table shall be cleared by the sending MME or SGSN and discarded by the receiving CSS.


* * * End of Changes * * * *
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