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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document analyses the scenarios where permanent subscription data that are shared by multiple subscribers (e.g. MTC UEs) are modified by administration means in the HSS. Existing mechanisms in 3GPP networks to convey the change of subscription data to relevant MMEs/SGSNs and their drawbacks are outlined and possible solutions avoiding such drawbacks are discussed.

The recommendation of the document is used to decide whether it is required to standardize any solution, and which is the final preferred solution if further standardization is needed.
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 (EPS); Mobility Management Entity (MME) and Service GPRS Support Node (SGSN) related interfaces based on Diameter protocol".
[3]
3GPP TS 23.008: "Organisation of subscriber data".
3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

backward index: A method to store against a shared data value the list of identities (e.g. IMSIs) that share the shared data value.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Scenarios and Existing Mechanisms
4.1
Introduction
The S6a/S6d interfaces are used to download a subscriber's subscription data from HSS to MME/SGSN so that the MME/SGSN can provide service to the subscriber based on the downloaded subscription data (see 3GPP TS 29.272 [2]). Once downloaded from HSS to MME/SGSN, data must be kept in sync, e.g. any modification by means of administration in the HSS needs to be conveyed to the MME/SGSN. Existing mechanisms for data synchronization (e.g. Insert/Delete Subscriber Data operations) so far are based on the principle that a single modification in the HSS impacts a single subscriber and thus results in a single Insert/Delete operation on S6a/S6d. However, with the deployment of large numbers of Machine Type UEs this principle may be questionable as it is expected that a large set of UEs share some subscription data (i.e. having intentionally the same values for e.g. access restriction, charging characteristics, barrings, ...) and a single modification of shared subscription data values in the HSS impacts a large set of subscribers and thus results in an undesired flood of e.g. Insert/Delete operations on S6a/S6d. 
4.2
Shareable S6a/S6d Data
4.2.1
Introduction 
For a given subscriber (identified by an IMSI), S6a/S6d data that are subject to synchronization between HSS and MME/SGSN are either permanent or temporary data. According to 3GPP TS 23.008 [3] permanent data can only be changed by administration means (in the HSS) while temporary data may change as a result of normal operation of the system. Consequently only permanent data are shareable, while temporary data for a subscriber always have individual values.
4.2.2
Identification of Shareable Data
Whether a given piece of permanent data for a given subscriber is actually shared (i.e. has intentionally a value that cannot differ from that for a given non empty set of other subscribers) or not (i.e. has an individual value) is internal to the HSS and is not visible by the MME/SGSN. This includes the case in which no value has been allocated for optional permanent data.
4.3
Update of Shared S6a/S6d Data
4.3.1
Introduction

4.3.2
Existing Mechanisms
4.3.2.1
Method 1: Bunch of Individual Updates

When a piece of permanent subscription data that is shared by a (large) number of subscribers is modified in the HSS, the HSS immediately sends to the corresponding serving nodes (MME/SGSN) a (large) number of IDR messages. Effectively the HSS emulates behaviour on S6a/S6d as if a large number of concurrent individual data modifications rather than a single shared data modification had been triggered.

4.3.2.2
Method 2: Individual Updates spread over time

Instead of immediately sending large numbers of IDR messages (see method 1, clause 4.3.2.1) the HSS may delay sending of the next IDR by means of an internal schedule, and so spread the generated signalling load over time. 

4.3.2.3
Method 3: Reset with Reset-ID

In the HSS the shared data may be tagged with a Reset-ID value that is sent to the serving nodes during individual location updates. When shared data is modified, the HSS sends a Reset message with the corresponding Reset-ID to the serving nodes. As a consequence, MME/SGSN will mark impacted subscriber records as "not confirmed" resulting in data synchronization using ULR messages at the next radio contact.
4.3.3
Drawbacks
4.3.3.1
Method 1

A large number of IDR messages is generated by the HSS within a short period of time.

This method requires internally in the HSS a backward index from shared data to the set of sharing subscribers.

4.3.3.2
Method 2

Compared to method 1 still a large number of IDR messages is generated by the HSS, however, spread over time.

This method requires internally in the HSS a backward index from shared data to the set of sharing subscribers.

Changes to the user profile are not applied immediately. Depending on the type of data this may have undesirable consequences.

4.3.3.3
Method 3

Still a large number of messages (ULR) triggered by a single Reset message is needed. They are, however, spread over time.

Changes to the user profile are not applied immediately. Depending on the type of data this may have undesirable consequences.
5
Alternative Solutions

5.1
Introduction

<This section describes alternative solutions which may be used for shared data update for multiple subscribers.>
5.2
Sol-x <title>
5.2.1
Overview

<This section describes the solution abstract and principles>

5.2.2
Description

<This section describes the details of the solution, including interaction between the relevant elements, expected responsibilities and behaviour of each relevant element. 

5.2.3
Impacts on S6a/S6d Interfaces
<This section describes the impacts and modifications of the solution to the S6a/S6d interfaces and relevant elements. >
6
Recommendation and Conclusion
6.1
Introduction
<This section describes comparison analysis and provides the recommendation and conclusion of the TR.>
6.2
Comparison Analysis
<This section describes a comparison among alternative solutions, including comparison criteria, pros and cons.>
6.3
Recommendation and Conclusion
<This section describes the recommendation and conclusion of the study, i.e. if the use cases shall be covered, whether it is required to standardize any solution, and which is the final preferred solution if further standardization is needed.>
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