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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 present document is the technical report for the study item “Evolved UTRA and UTRAN” [1]. The objective of the study item is to develop a framework for the evolution of the 3GPP radio-access technology towards a high-data-rate, low-latency and packet-optimized radio access technology.
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 25.814: “Physical Layer Aspects for Evolved UTRA”
[3]
3GPP TR 23.882: “3GPP System Architecture Evolution: Report on Technical Options and Conclusions”
3
Definitions, symbols and abbreviations
3.1
Definitions

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

<defined term>: <definition>.

3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

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

4
Introduction

At the 3GPP TSG RAN #26 meeting, the SI 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
5
Deployment Scenario

Editor’s notes: This chapter will capture e.g. possible deployment in scalable frequency bandwidth, multiple antenna, etc. 
6
Radio Interface Protocol Architecture for evolved UTRA
Editor’s notes: This chapter will capture the overall protocol architecture for evolved UTRA.
7
Physical Layer for evolved UTRA
Editor’s notes: This chapter will capture physical layer specific solutions to meet requirements for evolved UTRA and UTRAN.
7.1
Downlink Transmission Scheme

For both FDD and TDD, the downlink transmission scheme is based on OFDM. Each 10 ms radio frame is divided into 20 equally sized sub-frames. In addition, for coexistence with LCR-TDD, a frame structure according to [1], section 6.2.1.1.1, is also supported when operating E-UTRA in TDD mode. Channel-dependent scheduling and link adaptation can operate on a sub-frame level.
7.2
Uplink Transmission Scheme

For both FDD and TDD, the basic uplink transmission scheme is based on low-PAPR single-carrier transmission (SC-FDMA) with cyclic prefix to achieve uplink inter-user orthogonality and to enable efficient frequency-domain equalization at the receiver side. Each 10 ms radio frame is divided into 20 equally sized sub-frames and scheduling can operate on a sub-frame level. In addition, for coexistence with LCR-TDD, a frame structure according to [2], section 6.2.1.1.1, is also supported when operating E-UTRA in TDD mode. To allow for multi-user MIMO reception at the Node B, transmission of orthogonal pilot patterns from single Tx-antenna UEs is part of the baseline uplink transmission scheme.
8
Layer 2 and RRC Evolution for evolved UTRA
Editor’s notes: This chapter will capture specific solutions of layer 2 and RRC to meet requirements for evolved UTRA and UTRAN.
9
Architecture for evolved UTRAN
9.1
RAN-CN functional split

Editor’s notes: This chapter will capture agreed RAN-CN functional split with SA2.
9.2
System migration scenario

Editor’s notes: This chapter will capture possible UTRAN internal and RAN-CN system migration scenario.
9.3
Evolved UTRAN Architecture
Editor’s notes: This chapter will capture specific solutions of UTRAN internal architecture to meet requirements for evolved UTRA and UTRAN.
9.3.1
Description of E-UTRAN Architecture

The key issue E-UTRAN Architecture describes the definition of an E-UTRAN Architecture in terms of logical nodes, each node hosting a set of functions and the related physical interfaces.

9.3.2
Solution for E-UTRAN Architecture
The E-UTRAN consists of eNodeBs, providing the E-UTRA user plane (PHY/MAC) and control plane (RRC) protocol terminations towards the UE. An eNodeB hosts the following functions: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic Resource Allocation (scheduling). 

The eNodeBs are interconnected with each other in a meshed way and interface to the Access Gateway (this term used as a synonym for MME/UPE/inter-Access Mobility Anchor) via the S1 interface in a flexible manner.

The location of inter-cell RRM (interference management & load management) will reside either in the eNodeBs (de-centralised approach) or in a node external to the eNodeBs (centralised approach, “RRM Server”)

IP Header Compression and encryption of user data streams reside in the Access Gateway.

Termination of UP packets for paging reasons and paging initiation is performed in the Access Gateway.

9.3.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact. 

9.3.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact. 

9.3.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact.

9.4 
Intra-LTE-Access-System Mobility

9.4.1
Intra-LTE-Access-System Mobility Support for UE in LTE_IDLE

Refer to section 7.7 in [3].
9.4.2
Intra LTE-Access-System Mobility Support for UE in LTE_ACTIVE

9.4.2.1
Description of Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

The key issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE handles all necessary steps already known from state of the art relocation/handover procedures, like processes that precedes the final HO decision on the source network side (control and evaluation of UE and ”PHY/MAC control” measurements taking into account certain UE specific area restrictions), preparation of resources on the target network side, commanding the UE to the new radio resources and finally releasing resources on the (old) source network side. It contains mechanisms to transfer context data between evolved nodes, and to update node relations on C- and U-plane.

9.4.2.2
Solution for Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

9.4.2.2.1
C-plane handling:

The HO procedure is performed without MME/UPE involvement, i.e. preparation messages are directly exchanged between the RRC entities. The release of the resources at the source side during the HO completion phase is triggered by the “target RRC” entity. 

The HO procedure comprises the following steps:

UEs in LTE_ACTIVE  are still controlled by a function controlling UE’s radio link quality and neighbour-cell measurements in DL as well as the “PHY/MAC” to provide corresponding UL measurements. Additional information like load and interference states in neighbours is beneficial, the provision is FFS.

Typically, the “source RRC” entity triggers the HO process after it has made a definite decision to serve the user in another cell. 

After the ”target RRC” has received the final confirmation from the UE on HO completion it starts to trigger the release source-cell and related transport/context resources.

Note 1: The functional entity “RRC” and “PHY/MAC” are located in the eNodeB. 

Note 2: The MME/UPE is co-located in one functional entity for simplicity reasons; however it is ffs in SA2. 
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Figure 9.4.2-1: Information flow for Intra-LTE-Access Mobility Support 
1)
The UE context within the “Source RRC” contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update. 

2)
The “Source RRC” entity configures the UE measurement procedures according to the area restriction information. Measurements provided by the ”Source PHY/MAC” entity may assist the function controlling the UE’s connection mobility.

3)
Based on measurement results from the UE and the ”Source PHY/MAC”, probably assisted by additional RRM specific information, the “Source RRC” decides to handover the UE to a cell controlled by the “Target RRC”.

4)
The “Source RRC” issues a HO Request to the “Target RRC” entity passing necessary information to prepare the HO  at the target side. 

5)
The “Target RRC” requests the “Target PHY/MAC” to configure the required resources.

6)
Admission control is performed by ”Target PHY/MAC” to increase the likelihood of a successful HO.

7)
If the resources can be granted the “Target RRC” is informed by the “Target PHY/MAC”. 

8)
The HO preparation is finished at the target side, information for the UE to reconfigure the radio path towards the target side is passed to the “Source RRC”.  

A) from step 9) until 12) means to avoid data loss during HO are provided and are detailed in §9.4.2.2.2.
9) 
The UE is commanded by the “Source RRC” entity to perform the HO, target side radio resource information is contained. 

10) The UE gains synchronisation at the target side.

11) Once the UE has successfully accessed the cell, it sends an indication to the “Target RRC” that the handover is completed.

12) The MME/UPE is informed that the UEs data path has to be switched to the target side and TNL resources towards the source side can be released.
13) The “Target RRC” triggers the release of resources at the source side which is performed after probably unsent buffered user data have been forwarded to the target side.
Note: It is ffs whether the release of the resources on the source side is done with MME/UPE involvement or by the “Target RRC” directly.
14)
The “Source RRC” entity releases radio, context and TNL resources.

15)
If the new cell is member of a new Tracking Area, the UE needs to register with the MME/UPE which in turn updates the area restriction information on the target side.

9.4.2.2.2
User plane handling
Editors Note: RP-060124 to be elaborate further in RAN3.
9.4.2.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact 

9.4.2.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact 

9.4.2.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact. 
9.5 
Inter 3GPP Access System Mobility

9.5.1
Inter 3GPP Access System Mobility in Idle State

Refer to section 7.5 in [3].

9.5.2
Inter 3GPP Access System Mobility Handover

Refer to section 7.8.2 in [3].

9.6
Resource Establishment and QoS Signalling
9.6.1
QoS Concept and Bearer Service Architecture

Refer to section 7.12.2 and 7.12.3 in [3].

9.6.2
Description of Resource Establishment and QoS Signalling

The key issue on Resource Establishment and QoS signalling encompasses the following aspects:

-
Means for providing enhanced QoS for services that require QoS or policies beyond what the default IP Access service provides including the provisioning of QoS/policy information to the network entities that control radio/network resources; 

-
Signalling of QoS profiles and signalling for Resource Establishment or Resource Reservation, including the direction of such signalling procedures (i.e. Network initiated / UE initiated); 

9.6.3 
Solution for Resource Establishment and QoS Signalling 

Resource Establishment and QoS Signalling handle the provisioning of QoS/policy information to the network entities that control radio/network resources. Radio/network resources are controlled applying information about the users’ subscription, the UE’s and the radio/network capabilities, the availability of radio/network resources and certain operator policies. 

It is assumed that resources can always be granted even though the requested QoS may not, i.e. the QoS can be downgraded by the network/radio. It is FFS to which extent a negotiation/re-negotiation of requested network resources shall be possible.

Resource Establishment and QoS Signalling for resources with different QoS than for default IP Access service assume a preeceding signalling of QoS requirements. This could be performed either by application signalling (e.g. IMS) or by other TBD means. It is FFS if this will lead to the establishment of additional IP Access services (comparable to UMTS PS bearers).
Signalling of QoS requirements  takes place on the already established resources of the default IP Access service. An application function performs the negotiation with the UE on media components and their characteristics. The media information is translated (e.g. by the PCRF) into the necessary Policy/QoS information which is contained in the resource request triggering the Resource Establishment. 

The Resource Establishment function contains both, the functions that are needed to setup network and radio resources and the respective signalling towards the UE to link the radio resources with the application layer and provide it with the authorised QoS. 

The MME/UPE checks whether the granted resources correspond to the limits defined in the subscription profile of the user and initiates a resource assignment towards the radio part of the network. 

The responsible radio function checks the availability of resources and sets up the required resources and finally informs the UE on the radio resource configuration for the service and which resources are bound to which IP or session flows. 
In the information flow below  MME and UPE are shown together for simplicity reasons. This does not preclude a separation of the two, which would however require the definition of an interface between both entities. Further the radio functions are depicted in the functional entities “PHY/MAC control” comprising PHY/MAC functions and “RRC” comprising RRC termination and possible access to inter-cell RRM functions (to be further detailed). 

Note that allocation of radio functions to logical entities needs to be further discussed within RAN WGs
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Figure 1: Information flow for Resource Establishment in the Radio Network for application level signalling 

1)
The UE has a signalling relation established with the network which relies on the default IP Access service.

2)
The MME/UPE is triggered by a resource request which contains Policy/QoS Information corresponding to the requested service.

3)
The MME/UPE checks the UE’s subscription, performs admission control according to the received Policy/QoS information and applies the received policy information.

Note:
The location of the policy enforcement point is FFS, it might be located in the (inter-access-) mobility anchor).

4)
MME/UPE initiates the Resource Establishment towards the responsible radio functions.

5) 
The “RRC” entity performs admission control for radio resources at radio network level, and translates the received QoS information for the “PHY/MAC control” entity and triggers the allocation of radio resources.

6)
The “PHY/MAC control” receives the QoS information from the “RRC”.

7)
The “PHY/MAC control” uses this information to perform admission control for radio and processing resources at cell level and to generate the relevant HARQ entities and also to perform any mapping of logical channel to resource identifier configures the scheduler according to the received QoS information and allocates resources according to the received QoS information. 

8)
The “PHY/MAC control” returns the relevant configuration information (e.g. HARQ configuration, air interface identifiers, channel mapping etc) to the “RRC” entity.  Details of the information provided is FFS

9)
The UE is provided with information about the radio configuration necessary for the service and related information to link radio resources with IP or session flows. 


Note, that the “RRC” entity does not grant the resource for the UE in a cell, but only provides the information required for the “PHY/MAC control” to grant the physical resource in the cell.

10) The MME/UPE is informed about the successful outcome of the resource establishment.

11) The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS.  Renegotiation is FFS.

9.6.4
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact 

9.6.5
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact 

9.6.6
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact.
9.7 Paging and C-plane establishment

Refer to section 7.14 in [3].
10
RF Related aspects of evolved UTRA
Editor’s notes: This chapter will capture RF related specific solutions to meet requirements for evolved UTRA and UTRAN.
11
Radio Resource Management Aspects of evolved UTRA

Editor’s notes: This chapter will capture solution of the RRM aspect, e.g. inter-RAT support
12
System and Terminal Complexity

Editor’s notes: This chapter will capture study results on system and terminal complexity.
13
Performance Assessments

Editor’s notes: This chapter will capture assumptions for the study and study results on spectrum efficiency, data rate, latency, etc.
14
Conclusions and Recommendations

14.1
Conclusions

14.2
Recommendations

15  
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