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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

Big city such as Tokyo in Japan is densely-populated area and has a drastic change in population between daytime and night-time. For instance, in Tokyo, many mobile users move into a central area in the morning by jam-packed trains. This causes burst traffic, especially burst registration traffic around the centre of the city (e.g. around of Tokyo Loop line). Consequently, users around the border of LA/RA are unable to access communication service (voice or mail) for a certain time period due to congestion caused by burst LAU/RAU, regardless if they are in the train or not.
After the SA1 work (WI Unique ID: 350014), new WID for SA2 was established and during the SA2#59 it was requested from other interesting companies to draft a TR as solution placeholder. Therefore, this TR documents the proposed solution as a placeholder. 

1
Scope

The objective is to provide the same user accessibility and user experience of communication services (e.g. voice or mail) around the areas near the LA/RA border, even when there is a big burst of registration traffic.
The present document identifies the appropriate solution and specifies the necessary function required to satisfy the service requirement.
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 22.101: "Service aspects; Service principles ".
[3]
3GPP TS 23.002: "Network architecture".
[4]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".
[5]
3GPP TS 23.221: "Architectural requirements".
[6]
3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
3.2
Symbols

For the purposes of the present document, the following symbols apply:
3.3
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].
XA
extra Area
XAC
extra Area Code

XAI
extra Area Identifier

5
Architectural Requirements and Considerations 

5.1
Backgournd
SA1 WG considered that this has a lot of impact from RAN aspect and decided to send a LS to ask RAN2 WG for their advice on solution investigation. 
RAN2 WG has then performed investigation, and the conclusion from RAN2 WG can be found in a LS (R2-072944). There were mainly two topics discussed in RAN2:

Firstly, RAN2 WG discussed about whether or not, this solution investigation is really necessary. There is a question whether already-3GPP-introduced way forward which was raised in RAN2 WG (putting majority of non-active user to URA_PCH state) solves this matter perfectly in every possible case.  As to this, RAN2 concluded that whether an operator puts the majority of the non-active users to URA_PCH state or idle mode is an operator’s decision, so relying on that solution only is not desirable. Therefore, the solution presented in this document is for idle mode. 
Secondly RAN2 WG investigated the overall mechanism feasible to solve this issue as it is heavily relied on the RAN technology as follows. 
· Expanding LA/RA
· Increasing the number of SCCPCH
· Introducing enhanced FACH
· Multi-TA like registration solution
RAN2 concluded that multi-TA-like registration solution should be considered as the most feasible, as it is described in the LS. In addition, we should note that LTE already decided to choose the multi-TA registration mechanism, which achieve same result as what RED is required to achieve.
Therefore, basic assumption on solution approach is to introduce the concept where multiple registration areas are grouped into one list and the UE may register to the list of multiple registration areas.
5.2
Architectural Requirements
· Impact to the current existing mobility / location management and call control procedure should be minimized.
· 
· Solution is optional by which means whether to facilitate this new solution is based on network operator policy. 

· If new registration area is introduced then that new registration area should be configurable to specific geographical area.
· The impact is contained in the RED capable UE and RED capable network. 
· 
[…]
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