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2
References

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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 29.272: "Evolved Packet System; MME and SGSN Related Interfaces Based on Diameter Protocol".

[3]
3GPP TS 29.328 "IP Multimedia (IM) Subsystem Sh interface; signalling flows and message contents".
[4]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".
[X]

3GPP TS 29.228: "IP Multimedia (IM) Subsystem Cx and Dx interface; signalling flows and message contents".
* * * Next Change * * * *
5.2
Description of Impacted Data

5.2.1
Introduction
This clause describes alternative mechanisms for identification of the impacted data that is shared by multiple subscribers. These alternative mechanisms can be applied to one or more of the alternative solutions.
5.2.2
Identification with Service Indication
This alternative only applies to Sh interface.

In IMS for Sh interface, one set of IMS service related transparent data can be identified by Service Indication as defined in the 3GPP TS 29.328 [3]. The Service Indication can be used  to identify the impacted data over Sh interface shared by multiple subscribers.
5.2.3
Identification by Data in the Request

This alternative only applies to Sol-B (see subclause 5.5). In this case the subscription data shared by multiple subscribers when updated is included in the notification sent by the HSS. Therefore, the receiver can update the data for the impacted subscribers.
5.2.4
Identification for All

In the case the subscription data shared by multiple subscribers are updated, the HSS/HLR may include whole  subscription data in the notification sent (as in Sol-B, see subclause 5.5) or it can only notify that whole subscription data (in which the updated shared data are included) shall be retrieved (as in Sol-A, see subclause 5.4). The receiver can either update or retrieve whole subscription data for the impacted subscribers.
* * * Next Change * * * *
5.3
Description of impacted users

5.3.1
Introduction
This clause does not describe an alternative solution on its own, but alternative mechanisms when using a command to indicate an update of shared data from multiple users, as considered in the following solutions:

· Sol-A Shared data update notification (see clause 5.4);
· Sol-B Direct download of shared data update by the HSS (see clause 5.5).
An important point is to identify the impacted users which may be quite numerous. The objective is that such a command only identifies users for which there is a shared data update; otherwise, e.g. if applied to more or even all users, this may generate useless subscription data retrieval procedures.

5.3.2
Identification through a list of users
When data shared by multiple users is updated, the affected users can be identified using a list of User-IDs AVPs (or equivalent AVPs). 

As an example, in its current definition, the Reset command over S6a/d allows to contain an indefinite number of User-ID AVPs. Each of them contains the leading digits of an IMSI which, in a HSS, identifies a set of subscribers. Nothing prevents to use all the digits of an IMSI, allowing identifying an individual user. So if a Reset command would be used for a shared data update it could contain a list of impacted users. In practice and for implementation reasons, such a list will be limited in the number of User-ID AVPs, so the proposal would be to use one or several Reset commands, each containing an acceptable amount of User-Ids AVPs identifying individual users (and possibly ranges of users) for which there is an update of shared data. 



5.3.3
Identification through pre-configured Group IDs
In order to easily identify the potentially numerous subscribers impacted by e.g. an update of shared data, subscribers can be pre-configured with one or several Group IDs. 
For example, for S6a/S6d interface, the Group IDs to which a subscriber belongs would be sent as part of the subscription data within S6a/S6d ULA. A Reset command containing a Group ID then impacts only those subscribers that subscribe to the conveyed Group.

This principle of using a Group ID can be applied to other commands and interfaces.
5.3.4
Identification through User Id List
This proposal applies to CS/PS/EPS, and only in case RSR/RSA command pair is reused.

The User Id parameter as defined for Reset procedure comprises the leading digits of an IMSI, and it identifies the set of subscribers whose IMSIs begin with the User-Id. This parameter can be reused to identify the subscribers sharing the same subscription data.
However, this method is only able to identify sets of subscribers that are identified by the same IMSI leading digits.
* * * Next Change * * * *
5.4
Sol-A Shared data update notification
5.4.1
Overview

In the CS/PS/EPS network, HSS/HLR Reset procedure is defined for the restoration of the location and subscriber data in the VLR/SGSN/MME in the case the HSS/HLR restarts. When an HSS/HLR restarts, it sends to each VLR/SGSN/MME where one or more of its users are registered a Reset message, as a notification from HSS/HLR that informs corresponding subscriber data is invalid. When receiving the Reset message from the HSS/HLR, the VLR/SGSN/MME marks the location of the subscriber as invalid, and initiates update location procedure towards the HSS/HLR upon any activity for that user. During the update location procedure, the HSS/HLR downloads the subscriber data to the VLR/SGSN/MME. 
This solution proposes to apply same principle, i.e. the HSS/HLR sends a notification to the VLR/SGSN/MME to inform that data shared by multiple subscribers is modified. This notification does not include modified data. 
A similar mechanism can be applied to IMS Sh and Cx interfaces, where the HSS sends a notification to the AS or S-CSCF.
5.4.2
Description

5.4.2.1
Share of IMS Service Data 
This solution proposes the HSS sends a notification to the AS to inform that data shared by multiple subscribers is modified, while this notification does not include modified data.
The command pair Reset-Request/Answer (RSR/RSA) as defined in the 3GPP TS 29.272 [2] can be introduced to IMS Sh Diameter applications to support the update of subscription data shared by multiple subscribers stored in the IMS AS:
· The HSS sends a Reset request to inform the IMS AS that subscription data are updated in the HSS and the update is applied to all subscribers or a subset of subscribers belonging to the HSS.
· When receiving the Reset request, the IMS AS shall retrieve the corresponding service data for each impacted subscriber upon any activity for that user.
· 
The parameter User Id List as defined in the command pair Reset-Request/Answer (RSR/RSA) in the 3GPP TS 29.272 [2] can be reused for update of IMS subscription data shared by a subset of subscribers belonging to the HSS. In the CS/PS/EPS, the User Id in the list comprises the leading digits of an IMSI, and it identifies the set of subscribers whose IMSIs begin with the User-Id. In the IMS, IMSI may not be available, therefore other ways to identify a set of subscribers might be needed, e.g. by use of the sub-domains contained in the IMS Private User Identity or IMS Public User Identity shared by the set of subscribers, or alternatives described in subclause 5.3. 

In the HSS, one set of IMS service related transparent data can be identified by Service Indication as defined in the 3GPP TS 29.328 [3], as described in clause 5.2.2. The Service Indication can be introduced into the RSR command.
5.4.2.1b
Share of IMS Service Profile

This solution proposes the HSS sends a notification to the S-CSCF to inform that data shared by multiple subscribers is modified, while this notification does not include modified data.

A proposal is to reuse the existing command pair Reset-Request/Answer (RSR/RSA) as defined in the 3GPP TS 29.272 [2]. RSR/RSA can be introduced to Cx Diameter applications to support the update of subscription data shared by multiple subscribers stored in the S-CSCF:
· The HSS sends a Reset request to inform the S-CSCF that subscription data are updated in the HSS and the update is applied to all subscribers or a subset of subscribers belonging to the HSS.
· When receiving the Reset request, the S-CSCF shall send SAR with SAT set to NO_ASSIGNMENT to the HSS for download of the user profile for each impacted subscriber upon any activity for that user.

· For identification of impacted users refer to clause 5.4.2.1
A second proposal is to reuse the existing Cx command pair PPR/PPA, as defined in 3GPP TS 29.228 [X], with addition of a new indication that identifies the command is used for shared data update. PPR needs modification to be able to identify impacted subscribers to which shared data update applies.
* * * Next Change * * * *
5.4.3
Impacts on Existing Interfaces
5.4.3.1
Share of IMS Service Data 
To support the update of subscription data shared by multiple subscribers, the IMS Sh interface needs to support a new command pair Reset-Request/Answer (RSR/RSA) as defined in the 3GPP TS 29.272 [2], which may need to create new Diameter Application Identifiers for Cx and Sh respectively. The HSS and the IMS AS need to be enhanced to support corresponding behaviours as described in the clause 5.4.2.1.

5.4.3.1b
Share of IMS Service Profile
To support the update of subscription data shared by multiple subscribers, the IMS Cx interface may reuse the existing Cx command pair PPR/PPA, as defined in 3GPP TS 29.228 [X], with addition of a new indication that identifies the command is used for shared data update. PPR needs modification to be able to identify impacted subscribers to which shared data update applies. The HSS and the S-CSCF need to be enhanced to support corresponding behaviours as described in the clause 5.4.2.1b.

* * * Next Change * * * *
5.6
Sol-C New subscribers to store shared data
5.6.1
Overview

This solution focusses on shared IMS Service Data (see clause 4.2).

It takes profit of existing mechanisms to be able to avoid potential massive amount of Sh notifications.

* * * End of Changes * * * *
