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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.

1
Scope

This clause shall start on a new page. No text block identified. Should start:

The present document is part of the Release 7 Study  Item “UTRA UTRAN Long Term Evolution”.  

The purpose of the present document is to record the development of the evolution – discussion and agreements - of the 3GPP Radio Access Technology towards an Architecture which fulfils the requirements as described in [3]. 

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 TD RP-040461: "Proposed Study Item on Evolved UTRA and UTRAN".

[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications". 

[3]
3GPP TR 25.913 Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN)Release 7)

3
Definitions, Symbols and Abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions apply.

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

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

4
Background and Introduction 

At the 3GPP TSG RAN #26 Meeting, the Study Item description on "Evolved UTRA and UTRAN" was approved [1].
The justification of the Study Item was that with enhancements such as HSDPA and Enhanced Uplink, the 3GPP radio-access technology will be highly competitive for several years. However, to ensure competitiveness in an even longer time frame, i.e. for the next 10 years and beyond, a long-term evolution of the 3GPP radio-access technology needs to be considered.

Important parts of such a long-term evolution include reduced latency, higher user data rates, improved system capacity and coverage, and reduced cost for the operator. In order to achieve this, an evolution of the radio interface as well as the radio network architecture should be considered.

Considering a desire for even higher data rates and also taking into account future additional 3G spectrum allocations the long-term 3GPP evolution should include an evolution towards support for wider transmission bandwidth than 5 MHz. At the same time, support for transmission bandwidths of 5MHz and less than 5MHz should be investigated in order to allow for more flexibility in whichever frequency bands the system may be deployed.

The purpose of this TR 
is to record the discussion and agreements that arise in the specification of the “Evolved UTRAN” from an Access Architecture and Interface specification point of view. 

5
Requirements

In addition to the Requirements and Objectives outlined and agreed upon in [3], the following specific requirements to RAN3 should be applied:

[Editor’s Note:  Add “RAN3”only requirements]
6 Study Areas

6.1 Introduction

[Editor’s Note: Functionality Matrix goes in here]
6.2 Function  Descriptions

[Editor’s Note:  Continue until the end of the list of applicable “RAN” functions N]
6.2.1 Function X 

6.2.1.1 Introduction/Brief Description/Summary of Function

6.2.1.2 Issues

[Editor’s Note: what problems are foreseen at the time of writing.]
6.2.2 Mobility Management: LTE Idle 
6.2.2.1 Introduction
LTE_IDLE mode is the state in which the UE is not performing Uplink/Downlink transfer, has a low power consumption but where it’s location should be known by the network e.g. within a TA or when upon crossing of TA boundary, updates are performed. 
Two scenarios for LTE_IDLE mode handling have been discussed where handling of idle mode subscribers is performed in the eNodeB, or “above” the eNodeB.
6.2.2.2 LTE_IDLE handling in eNodeB
The following points summarise the proposal to have LTE_IDLE handling in the eNodeB:
· As lng as a UE is registered in a TA, LTA_IDLE is handled by a “serving eNodeB”

· Serving eNodeB keeps context and UP tunnel (no TNL resources established)
· serving eNodeB spreads paging in TA

· eNodeB context data mirrored in CN

· security contexts (for radio) would be maintained in eNodeB context

· subscription info handling (for roaming restriction, accept/deny) in eNodeB

· change in subscription data needs to be passed to eNodeB

· context retrieval from old NB (UE keeps old NB address)
However, the following points were noted in the discussion of the above:
· Within the Tracking Area, all eNodeBs are required to be able to signal to each other i.e. a full mesh and also fully meshed security associations between eNodeBs in adjacent TAs would be required.
· This would require significant IOT testing

· There would be requirements on NB availability
· LCS paging by CN

· CN updates HSS

· charging, i/f to HSS in CN

· rather loose interworking with 2/3G (= no combined RA/TAs)
6.2.2.3 LTE_IDLE handling above eNodeB
6.2.2.3.1 Mobility Management Entity
Where LTE_IDLE handling does not take place in the eNodeB, geographically distributed Mobility Management Entities (MME) are required.

This MME would be the entity that maintains the UE/user attach status, mobility, security and IP bearer status. It is assumed that the MME can store the UE context for long to allow for detach and reattach with temporary identity (user identity confidentiality)
It is assumed that the MME where the UE is registered stores subscriber information, e.g. permanent and temporary user identities, mobility state, tracking area,
The MME functions would include:
· Access to data from the Home Database.

Editor’s Note

It is the understanding of RAN2/3 that the MME has access to subscription information from the Home Database, but further clarification is needed, whether for the roaming case this access is performed directly or via a proxy.
· keeping subscription data (allowed areas, etc.)

· Accept/Deny UEs location in IDLE
· Store UEs location (TA) in IDLE
· handling of user identity confidentialty (TMSI, number space might be an issue)

· redundancy shall be supported (~ Iu flex)
Editor’s Note:

The next point requires discussion/approval from the experts in SA3

· Store security related data and bearer service configurations to speed up connection/bearer setup
· Store QoS related bearer service configuration data
Note the following:
· It is not known if this configuration data would include Radio related configuration data.
· It is not known if the initiation (Trigger) of  Paging of IDLE UEs within TA takes place.
· It is not known if the relationship between the location “Tracking Area” and the cells of the eNodeB is known or should be maintained in a database.
Note that where LTE_IDLE handling takes place above the eNodeB in an evolved system architecture, it is FFS whether it resides in the RAN or CN. 

6.2.2.3.2 User Plane Entity

Where LTE_IDLE handling does not take place in the eNodeB, a User Plane Entity is required. The UPE Functions would include:
· terminates for idle state UEs the downlink data path 
· triggers/initiates paging when downlink data arrive for the UE

Note that the location of the UPE (termination of UP packets for paging) is not known i.e. within the MME or in another node).
6.2.2.3.3 Inter System Access Mobility
FFS.
6.2.3 LTE Active Behaviour
6.2.3.1 Introduction

The behaviour and management of intra-AS mobility of the UE when in LTE Active State needs to be analysed. 
6.2.3.2 Handover
Figure 1 and 2 show two methods describing handover in the LTE. 

Figure 1 represents the model where H/O decision is made in the anchor.

Figure 2 shows the model where H/O decision is made in the end node (M2). 
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Fig. 1. H/O decision in Anchor (M1)

Fig. 2. H/O decision in End Node (M2)


6.2.3.3 Network Controlled Handover “make before break”
Editors Note: 
Whilst no text has been inserted here at the time of writing, the thinking within the group was that a majority of companies would favour the “make before break” handover i.e. resources are prepared in the eNodeB in advance of handover.
6.2.3.4 Pre-Configuration
Pre-configuration of the network bearer paths and new NodeB resources can reduce HO execution time and interruption.  
Pre-configuration can be done on HO trigger (also known as backward handover) or even before the handover trigger.  
This can set up resources in the new NodeB and also set up a bearer path from the new NodeB to the higher anchor node.  Such pre-configuration can also happen over inter-NodeB interfaces.  
Whilst Some form of pre-configuration is expected in any LTE/SAE, the details of such pre-configurations are FFS e.g. the need for the pre-configuration a bearer path from old NodeB to NodeB, trigger for the pre-configuration is also FFS.

6.2.3.5 Guiding Measurement process for handling of roaming/area restrictions
When a UE moves to LTE-ACTIVE, the MME provides tracking areas and PLMNs allowed for handover in LTE_ACTIVE to the entity controlling UE’s neighbour cell measurement. 
6.2.4 Mobility Anchor Relocation
6.2.4.1 Introduction

6.2.4.2 Discussion
As a starting point the following points should be investigated further with respect to the relocation of the Mobility Anchor:

· transfer of UE contexts in MM-entity

· role of MM-entity in HO
6.2.5 Path switch
6.2.5.1 Introduction

6.2.5.2 Discussion
The Two alternatives for path switching are:

· Control of Path switching does not take place in the eNodeB

· Control of Path switching takes place in eNodeB-
6.2.6 RRC Termination 
Editors Note:

This subject has been discussed within the group, but a final decision can not be taken until SA3 study the proposals of RRC termination in the eNodeB or “above the eNodeB”. SA3 will advise on the need for and placement of RRC ciphering/integrity protection
6.2.6.1 Introduction

6.2.6.2 Discussion
6.2.7 UP termination in eNodeB
Editors Note: 

The kind of data PDUs received at the NodeB is still FFS (“IP” versus “radio PDUs”)

6.2.7.1 Introduction

6.2.7.2 Discussion

6.2.8 Support of Lossless / Seamless
Editor’s Note:

Clarification on the requirements of Lossless .v. Seamless is required from SA1, and RAN2. 
6.2.8.1 Introduction

There are two methods of minimising interruption due to Handovers (with respect to delivery of packet data): “seamless” and “loss-less”
Seamless handover refers to a handover where little or no (i.e. negligible) impact on the user perception of the service has taken place. 

Lossless handover refers to the buffering and subsequent delivery – following handover - of packets to the user such that no packets are lost throughout the process. 
Note that behaviour of higher layer protocols may be impacted during handover if handover duration causes packet loss and interruption e.g. TCP. 
6.2.8.2 Discussion
-
proposal to have bicasting for seamless / forwarding for lossless (Samsung)

-
preference rather on inter-NodeB forwarding

-
clarification on requirements needed (SA1 for lossless)

-
FFS, interrelated to another joint A.I. (impact of inter-system interruption times on IP services based on TCP) and ongoing RAN2 work (repetition layers)

6.2.9 Support of In-Sequence Delivery
Editors Note:

Only initial discussions have taken place on this subject, and in particular clarification on any requirements for in-sequence delivery is required e.g. provided either between UE-AGW/Central Node or UE-NB.
6.2.9.1 Introduction
6.2.9.2 Discussion
6.2.10 Roaming Restrictions in LTE_ACTIVE
6.2.10.1 Introduction
6.2.10.2 Discussion
It is agreed that it is beneficial that the CN has knowledge of the UEs position on TA granularity even in LTE_ACTIVE.
6.2.11 Network Sharing
Editor’s Note:

· It was already agreed in Tallinn (RAN#29) that the evolved UTRAN will support Network Sharing.  

· The reuse of redundancy mechanisms depends upon the network architecture chosen.

6.2.11.1 Introduction

6.2.11.2 Discussion

6.2.12 Radio Resource Management (RRM)
Editors Note:

For a complete analysis of how RRM will operate in LTE, additional information is required:

· full list of RRM functions should be identified)

· clarification on “RRM” needed

· detailed discussion along RRM-functions

· study on where co-location of RRC termination and certain RRM functions makes sense

· details of RRM may depend on PHY details

· inter-NB (multi-cell) RRM / intra-NB (intra-cell) RRM

· procedures to update RRM database 
· rather low update rate, not necessarily linked to HO actions
· sophisticated MBMS (NTT discussion)

6.2.12.1 Introduction
6.2.12.2 RRM Functions
6.2.12.3 RRM Architecture in LTE
6.2.12.3.1 Centralised Handling of certain RRM Functions
The following points should be considered in a the centralised handling of RRM
· a specific RR property/processing resource of a cell is controlled by a single RRM entity only 
· extensive duplication of database content within E-UTRAN nodes would be avoided 
· proposal to aim for “simple NodeBs” 
· inter-NodeB coordinations (PHY resources, measurements, BCCH management, HO decision, CAC)
· paging, logical O&M, statistics (KPI)
· clarification on “single point of failure” issue needed
· definition of related interfaces needed

6.2.12.3.2 De-Centralised RRM

The following points should be considered in a the de-centralised handling of RRM
-
HO decision on eNodeB

-
dependent on deployment scenario

-
load sharing between cells (intra- and inter-RAT)

6.2.n 

Function N 

6.2.n.1

Introduction/Brief Description/Summary of Function

6.2.n.2

Issues

[Editor’s Note: what problems are foreseen at the time of writing.]
6.3 Architectural Proposals

6.3.1 User Plane Architecture 
The LTE Architecture comprises of only 2 nodes for the non-roaming scenario:
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6.4 RAN Migration Scenarios

6.5 Evaluation of Architecture against Requirements

6.6 Open Issues

7
Agreements and associated contributions

7.1 RAN Architecture

7.2 Signalling Procedures

7.3 Input Material for TR 25.912

8

Specification Impact and associated Change Requests

This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.
9


Project Plan
9.1


Schedule

	Date
	Meeting
	Scope
	[expected] Input
	[expected]Output

	7th – 11th  Nov 2005   
	RAN3#49
	· RAN Architecture agreed

· RAN Migration Scenarios

· State and State Transitions
	
	To be presented at TSG RAN#30

	TBD
	RAN3#50
	Working assumption on complete concept

· Channel Structure

· Signalling Procedures

· Mobility Details
	
	To be presented at TSG RAN#31

	TBD
	RAN3#51
	· Stage 2 Concept ready

· (including evaluations against REQs)
	
	To be presented at TSG RAN#32


9.2


Work Task Status

	
	Planned Date
	Milestone
	Status

	1. 
	
	
	

	2. 
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Fig. 1. H/O decision in Anchor (M1)


Fig. 2. H/O decision in End Node (M2)



