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1. Introduction

A working item for Registration in Densely Populated Area (RED) [Unique ID: 350014] was established and has been handled in SA1 WG. A service requirement is already specified in TS22.101. 

This paper introduces a feasible solution. 
2. Discussion
2.1. Introduction of way foward
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.
SA1 WG considered that this has a lot of impact on 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. If 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 any case, then there will be no need of this work. 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.

Secondly RAN2 WG investigated the overall mechanism feasible to solve this issue. Since it is heavily based on the RAN aspect, speciality from RAN was most required for solution investigation. The methods such as expanding existing registration area (LA/RA), enhancing the radio channel capability, and multi tracking areas-like registration mechanism were investigated. As it is described in the LS, RAN2 concluded that multi-TA-like registration solution should be considered.

In addition, we should note that LTE already decided to choose the multi-TA registration mechanism, which achieve same result as this item RED is required to achieve. Moreover, it is always expected that solution should have less impact on current mechanism (e.g., the configuration of existing registration area and corresponding mobility management).

2.2. Fesible solution

Introduced in the last section, multi-TA like solution is recommended in RAN2 as the best candidate. With the multi-TA, the network assigns multiple registration areas to the UE, so that, within the list (multiple areas), UE can move around without CN related location management procedure.

Following methods are investigated as potential solution for UTRAN and GERAN. 

1. Using current registration area (LA/RA)

Realizing multiple LA/RAs into one list as one registration area is possible way to solve this issue; however, this leads to a lot more system complexity and causes more signalling traffic. 

If we reduce the size of registration area as we expect the optimized mobility management traffic, it ends up increasing the traffic load for the pre Rel-8 UE because simply it does not have this RED capability, in which it will perform location management procedure every time at the border of size reduced registration area. 

Then, if we expand the size of registration area, the traffic load of the core network and radio access network increases because they need to page wider registration area. Even if we keep the size of registration area unchanged, it has the same effect as expanding registration area does because, with a list of multiple LA/RAs, the network needs to send the paging request to all registration areas.

2. Introducing new registration area

Considering the points discussed above, introducing new registration area will be the only choice. This new registration area called eXtended Area (XA) has a huge advantage, as it does not affect the behaviour of pre Rel-8 UE or current network configuration with LA/RA at all. Consequently, the network operator will have the flexible network configuration choice in network design depends on market needs.

Therefore, without a doubt, this is the best candidate for feasible solution. 
The following figure shows the mechanism of eXtended Area solution for UTRAN and GERAN with e.g., location management - combined procedure (Intra SGSN procedure). 
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Figure1: Overview of feasible solution with e.g., location management – combined procedure
Essence of this method is that we introduce the new area identification. The characteristic of this method and identification is presented in the following. 

· This new identification has less impact on current procedure and node function. 

· In order to avoid excessive location management signalling, it may consist of a group of XAs, XA list. XA list for the CS and of the PS domain may be configured independently with the granularity of each XA.
· Whether or not, facilitating the new identification and related enhanced procedure is based on operator's option.

· XA is configurable to specific geographical area spot by spot. 
Following figure depicts overview of registration trigger for user resides in XA. The point here is unlike LA/RA and like TA for LTE, XA can be bundled together to create a list of XAs, and the UE understands this list as a registration area which means the UE move around without location update. 
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Figure2: Overview of registration in XA
As shown in Figure2, this method satisfies the service concept of dispersing registration traffic. 

With current registration area configuration (LA/RA), for idle mode, registration point for user A and user B would be the same. On the other hand, by allocating multiple eXtended areas to the UE, registration procedure trigger point can be configured differently for each user as it is shown in the figure2. For example, at point 1, user A performs registration procedure, but user B will not; instead, user B performs registration procedure at point 2 where user A will not. 

2.3. Affected specifications

	Title
	Spec No (SA2)
	Change Digest
	Corresponding documents

	Architecture Requirement
	TS23.221
	- Enhancement on basic MM concept, area concept

- Enhancement on identification requirement
	[3]S2-07xxxx_CR to TS23.221_Architecture Requirement

	GPRS Architecture Requirement
	TS23.060
	- Enhancement on MM state and timer

- Enhancement on SGSN and MSC/VLR interaction 
	[4]S2-07xxxx_CR to TS23.060_GPRS Architecture Requirement

	Network Architecture
	TS23.002
	- Enhancement on UMTS registration area definition
	[5]S2-07xxxx_CR to TS23.002_Network Architecture

	Function
	TS23.221
	- Enhancement on basic MM concept, area concept

- Enhancement on identification requirement
	[6]S2-07xxxx_CR to TS23.221_functionality

	GPRS specific function
	TS23.060
	- Enhancement on location management procedure

- Enhancement on service request procedure
	[7a]S2-07xxxx_CR to TS23.060_GPRS Mobility Management Functionality
[7b]S2-07xxxx_CR to TS23.060_GPRS Radio Resource Functionality
[7c]S2-07xxxx_CR to TS23.060_GPRS Information Storage
[7d]S2-07xxxx_CR to TS23.060_GPRS Identities_Operational Aspects
[7e]S2-07xxxx_CR to TS23.060_GPRS Interactions with Other Services

	Impact on Intra-domain connection of Radio Access Network (RAN)　nodes to multiple Core Network (CN) nodes
	TS23.236
	- Enhancement on location management procedure within pool area
	[8a]S2-07xxxx_CR to TS23.236_Functionality
[8b]S2-07xxxx_CR to TS23.236_Specific Example


3. Conclusion and Proposal

Discuss and agree on that the way forward for this issue to be solved is investigation of multi-TA like solution described above.  

We would like to present corresponding change request papers. 
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