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* * * Start of Change * * * *

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
EIR
Equipment Identity Register
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 * * * *

5.2.1.1.3
Detailed behaviour of the HSS
When receiving an Update Location request the HSS shall check whether the IMSI is known.

If it is not known, a Result Code of DIAMETER_ERROR_USER_UNKNOWN shall be returned.

If it is known, but the subscriber has no EPS subscription, the HSS may (as an operator option) return a Result Code of DIAMETER_ERROR_UNKNOWN_EPS_SUBSCRIPTION. 
If the Update Location Request is received over the S6a interface, and the subscriber has not any APN configuration, the HSS shall return a Result Code of DIAMETER_ERROR_UNKNOWN_EPS_SUBSCRIPTION.

The HSS shall check whether the RAT type the UE is using is allowed. If it is not, a Result Code of DIAMETER_ERROR_RAT_NOT_ALLOWED shall be returned.

The HSS shall check whether roaming is not allowed in the VPLMN due to ODB. If so a Result Code of DIAMETER_ERROR_ROAMING_NOT_ALLOWED shall be returned.

If the Update Location Request is received over the S6a interface, the HSS shall send a Cancel Location Request with a Cancellation-Type of MME_UPDATE_PROCEDURE (CLR; see chapter 7.2.7) to the previous MME (if any) and replace the stored MME-Identity with the received value (the MME-Identity is received within the Origin-Host AVP). The HSS shall reset the "UE purged in MME" flag. If the "Initial-Attach-Indicator" flag was set in the received request, the HSS shall send a Cancel Location Request with a Cancellation-Type of INITIAL_ATTACH_PROCEDURE (CLR; see chapter 7.2.7, or MAP Cancel Location) to the SGSN if there is an SGSN registration.
If the Update Location Request is received over the S6d interface, the HSS shall send a Cancel Location Request with a Cancellation-Type of SGSN_UPDATE_PROCEDURE (CLR; see chapter 7.2.7, or MAP Cancel Location) to the previous SGSN (if any) and replace the stored SGSN-Identity with the received value (the SGSN-Identity is received within the Origin-Host AVP). The HSS shall reset the "UE purged in SGSN" flag. If the "Initial-Attach-Indicator" flag was set in the received request, the HSS shall send a Cancel Location Request with a Cancellation-Type of INITIAL_ATTACH_PROCEDURE (CLR; see chapter 7.2.7) to the MME if there is an MME registration. 
When the HSS receives the Update Location Request, if a 15th digit of the IMEI AVP is received, the HSS may discard it.
If the "Single-Registration-Indication" flag was set in the received request, the HSS shall send a Cancel Location message to the SGSN, delete the stored SGSN address and SGSN number. 
If the Update Location Request is received over the S6a interfacefor a user for which the URRP-MME parameter is set in the HSS, the HSS shall clear the URRP-MME parameter and send an indication to the corresponding Service Related Entities.

If the Update Location Request is received over the S6d interface for a user for which the URRP-SGSN parameter is set in the HSS, the HSS shall clear the URRP-SGSN parameter and send an indication to the corresponding Service Related Entities.

If no result code has been sent to the MME or SGSN so far, the HSS shall include the subscription data in the ULA command according to the ULR-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. 
When the APN-Configuration-Profile AVP is present in the Subscription-Data AVP sent within a ULA, the AVP shall contain at least the default APN Configuration and a Context-Identifier AVP that identifies the per subscriber’s default APN configuration.

The GPRS Subscription data (if available in the HSS) shall only be present in the ULA command if it was indicated by the serving node in the ULR-Flags AVP (see clause 7.3.7), or when the subscription data is returned by a Pre-Rel-8 HSS (via an IWF) or when the Update Location Request is received over the S6d interface and there is no EPS subscription data stored for the subscriber.

The HSS shall use the indication received in the GPRS-Subscription-Data-Indicator for future use in the subscriber data update procedures.
LCS-Info, Teleservice-List and Call-Barring-Infor-List data shall be included according to the list of supported features indicated by the serving node (see clause 7.3.10). The check of the SMS supported features, which are only applicable to SGSN, may be skipped if the HSS determines that the serving node is a standalone MME (see clause 7.3.7).

The HSS may use the indication received in the Node-Type-Indicator for future use in the subscriber data update procedures.
Subscriber-Status AVP shall be present in the Subscription-Data AVP when sent within a ULA. If the value "OPERATOR_DETERMINED_BARRING" is sent, the Operator-Determined-Barring AVP or HPLMN-ODB AVP shall also be present in the Subscription-Data AVP, or vice versa.
Access-Restriction-Data AVP shall be present within the Subscription-Data AVP sent within a ULA if at least one of the defined restrictions applies.
The AMBR AVP shall be present in the Subscription-Data AVP when the Subscription-Data AVP is sent within a ULA.

The EPS-Subscribed-QoS-Profile AVP and the AMBR AVP shall be present in the APN-Configuration AVP when the APN-Configuration AVP is sent in the APN-Configuration-Profile AVP and when the APN-Configuration-Profile AVP is sent within a ULA (as part of the Subscription-Data AVP).
For those APNs that have been authorized as a consequence of having the Wildcard APN in the user subscription, the HSS shall include the specific APN name and associated PDN-GW identity inside the APN context of the Wildcard APN. This indicates to the MME that the particular APN shall not be cached in the MME and it shall be deleted when the UE session is terminated.
If a Result Code of DIAMETER_SUCCESS is returned, the HSS shall set the Separation Indication in the response.
If the HSS receives an indication in the ULR command about the homogeneous support of IMS Voice over PS Sessions in all TA/RAs associated to a serving node, it may use this information in the future in order to skip the T-ADS data retrieval, as described in clause 5.2.2.1 (IDR/IDA commands).

* * * Next Change * * * *

5.2.2.1.2
Detailed behaviour of the MME and the SGSN
When receiving an Insert Subscriber Data request the MME or SGSN shall check whether the IMSI is known.

If it is not known, a result code of DIAMETER_ERROR_USER_UNKNOWN shall be returned.

If it is known, the MME or SGSN shall replace the specific part of the stored subscription data with the received data, or shall add the received data to the stored data. 
When receiving the APN-Configuration-Profile AVP within the Subscription-Data AVP, the MME or SGSN shall check the All-APN-Configurations-Included-Indicator value. If it indicates "All_APN_CONFIGURATIONS_INCLUDED", the MME or SGSN shall delete all stored APN-Configurations and then store all received APN-Configurations. Otherwise, the MME or SGSN shall check the Context-Identifier value of each received APN-Configuration. If the Context-Identifier of a received APN-Configuration matches a Context-Identifier of a stored APN-Configuration, the MME or SGSN shall replace the stored APN-Configuration with the received APN-Configuration. If the Context-Identifier of a received APN-Configuration does not match a Context-Identifier of a stored APN-Configuration, the MME or SGSN shall add the received APN-Configuration to the stored APN-Configurations. If the addition or update of the subscription data succeeds in the MME or SGSN, the Result-Code shall be set to DIAMETER_SUCCESS. The MME or SGSN shall then acknowledge the Insert Subscriber Data message by returning an Insert Subscriber Data Answer. 

If the MME is requested to notify the HSS when the UE becomes reachable, the MME shall set the URRP-MME parameter to indicate the need to inform the HSS about UE reachability, e.g. when the next NAS activity from the UE is detected.

If the SGSN is requested to notify the HSS when the UE becomes reachable, the SGSN shall set the URRP-SGSN parameter to indicate the need to inform the HSS about UE reachability, e.g. when the next NAS activity from the UE is detected.

When receiving GPRS-Subscription-Data AVP within the Subscription-Data AVP, the SGSN or combined MME/SGSN shall check the Complete-Data-List-Included-Indicator value. If it indicates "All_PDP_CONTEXTS_INCLUDED", the SGSN or combined MME/SGSN shall delete all stored PDP-Contexts and then store all received PDP-Contexts. Otherwise, the SGSN or combined MME/SGSN shall check the Context-Identifier value of each received PDP-Context. If the Context-Identifier of a received PDP-Context matches a Context-Identifier of a stored PDP-Context, the SGSN or combined MME/SGSN shall replace the stored PDP-Context with the received PDP-Context. If the Context-Identifier of a received PDP-Context does not match a Context-Identifier of a stored PDP-Context, the SGSN or combined MME/SGSN shall add the received PDP-Context to the stored PDP-Contexts. 
If the MME or SGSN receives an empty Subscription-Data AVP, it shall take no action with regard to the stored subscription data.

When receiving HPLMN-ODB AVP within the Subscription-Data AVP, the SGSN shall replace stored HPLMN-ODB data (if any) with the received information rather than add the received information to the stored information. Unsupported Barring categories need not be stored.
When receiving Operator-Determined-Barring AVP within the Subscription-Data AVP, the MME or SGSN shall replace stored ODB subscription information (if any) with the received information rather than add the received information to the stored information. Unsupported Barring categories need not be stored.
When receiving Access-Restriction-Data AVP within the Subscription-Data AVP, the MME or SGSN shall replace stored information (if any) with received information rather than add received information to stored information.

When receiving APN-OI-Replacement AVP within the Subscription-Data AVP, the MME or SGSN shall replace the stored information (if any) with the received information.
When receiving Regional-Subscription-Zone-Code AVP within the Subscription-Data AVP, the MME or SGSN shall replace stored Zone Codes (if any) with the received information rather than add the received information to the stored information. MMEs and SGSNs that do not support regional subscription need not store zone codes. If due to regional subscription restrictions or access restrictions the entire SGSN area is restricted, SGSN shall report it to the HSS by returning the "SGSN Area Restricted" indication within the IDA flags.
When receiving CSG-Subscription-Data AVP within the Subscription-Data AVP the MME or SGSN shall replace stored information (if any) with the received information rather than add the received information to the stored information. 
When receiving Teleservice-List AVP, Call-Barring-Infor-List, or LCS-Info AVP, the MME or SGSN shall replace stored information (if any) with the received information rather than add the received information to the stored information.

When receiving the IDR-Flags with the "T-ADS Data Request" bit set the MME or SGSN or combined MME/SGSN shall return in IDA the time stamp of the UE's most recent radio contact and the associated RAT Type, and an indication of whether or not IMS Voice over PS is supported in the current (and most recently used) TA or RA.
When receiving IDR-Flags indicating that EPS User State and/or EPS Location Information is requested, the MME or the SGSN shall provide the corresponding user information to the HSS. If the serving node is a combined MME/SGSN, and the UE is attached via both E-UTRAN and UTRAN/GERAN on the same node, the combined MME/SGSN shall provide the user information relevant for both MME and SGSN respectively.
If the MME or SGSN cannot fulfil the received request due to other reasons, e.g. due to a database error, it shall set Result-Code to DIAMETER_UNABLE_TO_COMPLY. In this case the MME or SGSN shall mark the subscription record "Subscriber to be restored in HSS". 
If trace data are received in the subscriber data, the MME or SGSN shall start a Trace Session. For details, see 3GPP TS 32.422 [23].
* * * Next Change * * * *

5.2.2.1.3
Detailed behaviour of HSS
The HSS shall make use of this procedure to replace a specific part of the user data stored in the MME or SGSN with the data sent, or to add a specific part of user data to the data stored in the MME or SGSN.
Subscriber-Status AVP shall be present in the Subscription-Data AVP, sent within IDR, if the current value in the MME or SGSN needs to be changed. To remove all Operator Determined Barring Categories the Subscriber-Status shall be set to "SERVICE_GRANTED". If Subscriber-Status AVP is present and set to OPERATOR_DETERMINED_BARRING, the Operator-Determined-Barring AVP or HPLMN-ODB AVP shall also be present in the Subscription-Data AVP.

Access-Restriction-Data AVP shall be present within the Subscription-Data AVP send within an IDR if the information stored in the MME or SGSN needs to be modified.
APN-OI-Replacement AVP shall be present in the Subscription-Data AVP sent within an IDR, if the UE level APN-OI-Replacement has been added or modified in the HSS.

The APN-Configuration-Profile AVP shall be present in the Subscription-Data AVP sent within an IDR if the Context-Identifier associated with the default APN configuration is changed or at least one APN-Configuration is added or modified by the HSS. If the default APN is changed in the HSS, the APN-Configuration-Profile AVP shall contain the Context-Identifier associated with the default APN and the APN-Configuration AVP for the default APN

The EPS-Subscribed-QoS-Profile AVP and the AMBR AVP shall be present in the APN-Configuration AVP when the APN-Configuration AVP is sent in the APN-Configuration-Profile AVP and when the APN-Configuration-Profile AVP is sent within a IDR (as part of the Subscription-Data AVP).

If the GPRS-Subscription-Data-Indicator information has been previously received as set in the ULR-Flags during update location procedure for the SGSN or combined MME/SGSN, the HSS shall make use of this procedure to replace the GPRS Subscription Data stored in the SGSN or combined MME/SGSN with the data sent or to add a PDP-Context to the data stored in the SGSN or combined MME/SGSN.

If the HSS receives a message from a Service Related Entity (e.g. IP-SM-GW) indicating that the UE is unreachable and if the URRP-MME and/or URPP-SGSN parameters were not already set, the HSS shall set the URRP-MME and/or URPP-SGSN parameters; if there is a MME and/or a SGSN registered, the HSS shall send an IDR command to the MME and/or an IDR command to the SGSN  including the "UE Reachability Request flag" in the IDR Request Flags in order to request the MME and/or the SGSN to notify the HSS when the UE becomes reachable again. If the IDR is sent for the only purpose to request the MME and/or SGSN about the UE reachability status notification, the Subscription-Data AVP shall be included empty. 
If the HSS has received a message from the Service Related Entity requesting EPS User State and or EPS Location Information, the HSS shall set the "EPS User State Request flag" and/or "EPS LocationInformation Request flag" and/or "Current Location flag" in the IDR Request Flags. If the IDR is sent for the only purpose to request the MME or the SGSN User State / the MME or the SGSN Location Information, the Subscription-Data AVP shall be included empty.

If the HSS has received a message from an AS requesting the current access network's support status of "IMS Voice over PS Sessions", and there is no indication about homogeneous support of IMS Voice over PS Sessions in all the serving nodes currently registered in HSS for the UE, the HSS shall set the "T-ADS Data Request flag" in the IDR Request Flags. If the IDR is sent for the only purpose to retrieve the "IMS Voice over PS Sessions Supported" indication from the MME or SGSN, the Subscription-Data AVP shall be included empty.

If the HSS received an indication in a former ULR command from the MME or SGSN about homogeneous support of IMS Voice over PS Sessions in all TA/RAs associated to that serving node, it may use this information to skip the retrieval of T-ADS data. This can only be done if all the registered serving nodes in HSS for the UE indicated in ULR the same type of homogeneous support (i.e. both serving nodes indicated "SUPPORTED", or both serving nodes indicated "NOT_SUPPORTED"); otherwise, the retrieval of T-ADS data shall be done, to receive the time of the last radio contact with the UE.

All APN and PGW-ID pairs stored in the HSS not associated with an explicit APN subscription, (i.e. the access to that APN has been authorized as a consequence of having the Wildcard APN in the user subscription), shall be included by the HSS inside the APN context of the Wildcard APN, as multiple instances of the Specific-APN-Info AVP.
When receiving an Insert Subscriber Data answer with "SGSN Area Restricted" the HSS shall set the SGSN area restricted flag as "SGSN area restricted".

* * * Next Change * * * *

5.2.5.1.2
Detailed behaviour of the MME and the SGSN
If the MME or SGSN supports Emergency services, the MME or SGSN shall not make use of the Notification procedure for users receiving emergency services (i.e. emergency attached UEs or normal attached UEs with a UE Requested PDN Connection for emergency services).

The MME or SGSN shall include conditional AVPs in NOR according to the description given in table 5.2.5.1.1/1. 
If the MME or the SGSNsends a Notify Request to inform the HSS that the UE has become reachable again, the MME or the SGSN shall respectively clear the URRP-MME or URRP-SGSN parameter for the UE.
If a wild card APN is present in the subscription, for those specific APNs included in the wild card APN configuration, the MME or SGSN shall delete the specific APNs and the corresponding PDN GWs information from the wild card APN configuration when the related UE sessions are terminated or UE is detached from the EPC.
When receiving a Notify response from the HSS, no special action in the MME or SGSN is needed.

* * * Next Change * * * *

5.2.5.1.3
Detailed behaviour of the HSS
When receiving a Notify request the HSS shall check whether the IMSI is known.

If it is not known, a result code of DIAMETER_ERROR_USER_UNKNOWN is returned.

If it is known, the HSS shall set the result code to DIAMETER_SUCCESS, unless otherwise stated, and

-
store the new terminal information if present in the request;

-
store the new PDN GW and PLMN ID for an APN if present in the request and the APN is present in the subscription and if PDN GW is dynamically allocated; otherwise the HSS shall not store the new PDN GW data and shall set the result code to DIAMETER_ERROR_UNABLE_TO_COMPLY; 
-
store the new PDN GW and PLMN ID, and the APN itself, if both are present in the request, and the APN is not present in the subscription but a wild card APN is present in the subscription; 

-
delete the stored PDN GW and PLMN ID for an APN if the PDN GW is dynamically allocated by other nodes, and if the APN IE or the Context Identifier IE is present in the request and the PDN GW Identity IE is not present in the request and there is the APN configuration; otherwise, the HSS shall not delete the stored PDN GW. If the Context Identifier IE is received, the HSS may use it to locate the APN Configuration.
-
delete the stored PDN GW and PLMN ID, and the APN itself, if the APN IE is present in the request without the PDN GW Identity IE being present, and the subscriber has a wild card APN present in the subscription;

-
mark the location area as "restricted" if so indicated in the request;

-
send Cancel Location to the current SGSN if so indicated in the request; 
-
if the UE has become reachable again, and NOR is received on S6a from an MME or on S6d from a SGSN, the HSS shall respectively clear the URRP-MME or the URPP-SGSN parameter for the UE and send an indication of UE reachability from MME or SGSN to the Service Related Entities; 
-
when NOR is received on S6d from an SGSN (with the Alert Reason present), the HSS shall reset the MNRG flag and send a MAP-Alert-Service-Centre message, i.e. the behaviour in the HSS should be the same as when a MAP-Ready for SM is received from an SGSN; 
-
all APN and PDN GW identity pairs that were dynamically stored in the HSS shall be removed if so indicated in the request;
and then send the response to the MME or SGSN.

* * * End of Changes * * * *
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