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PROPOSED MATERIAL ON ENHANCED UTRAN (E-UTRAN) TECHNOLOGY FOR INCLUSION IN ANNEX 2 OF ITU LAND MOBILE HANDBOOK
The material in Attachment 1 is provided to Working Party 5A for consideration and inclusion in Annex B of the draft ITU-R Land Mobile Handbook – Volume 5 (BWA), as follow-up of the response liaison statement on the LMH on the deployment of BWA systems (see document 5A/4).
3GPP TSG RAN is responsible for the definition of the functions, requirements and interfaces of the UTRA network in its two modes, FDD & TDD. At this stage 3GPP TSG RAN is providing material on Enhanced UTRAN. Additional information on IMT-2000 CDMA DS and IMT-2000 CDMA TDD can be found in Rec. ITU-R M.1457. The complete set of the 3GPP Specifications can be found at www.3gpp.org.

3GPP TSG RAN would be pleased to have the possibility to review the complete version of the ITU-R Land Mobile Handbook – Volume 5, in order to check overall consistency of the material on IMT-2000 CDMA DS and IMT-2000 CDMA TDD.
Attachment 1

IMT-2000 CDMA DS and IMT-2000 CDMA TDD

1. Enhanced UTRAN (E-UTRAN)

1.1
Overview

Enhanced UTRAN (E-UTRAN) has been introduced for the evolution of the radio-access technology towards a high-data-rate, low-latency and packet-optimized radio-access technology.
E-UTRAN supports scalable bandwidth operation below 5 MHz bandwidth options up to 20 MHz in both the uplink and downlink.
The radio access network architecture of E-UTRAN consists of the evolved UTRAN NodeBs (eNBs). eNBs host the functions for radio resource management, IP header compression and encryption of user data stream, etc. eNBs are interconnected with each other and connected to an Evolved Packet Core (EPC).

1.2
System architecture

The E-UTRAN radio access network consists of eNBs, providing the user plane (PDCP/RLC/MAC/PHY) and control plane (RRC) protocol terminations towards the UE. The eNBs are interconnected with each other by means of the X2 interface. The eNBs are also connected by means of the S1 interface to the EPC (Evolved Packet Core), more specifically to the MME (Mobility Management Entity) by means of the S1-MME and to the S-GW (Serving Gateway) by means of the S1-U. The S1 interface supports a many-to-many relation between MMEs / Serving Gateways and eNBs.

The E-UTRAN radio access network architecture is illustrated in Figure A below.

FIGURE A

Overall Architecture
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The main functions of each node are summarized on the figure below where yellow boxes depict the logical nodes, white boxes depict the functional entities of the control plane and blue boxes depict the radio protocol layers.

FIGURE B

Overall architecture of the E-UTRAN radio access network
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1.3 
Air interface

In E-UTRAN, the uplink radio access scheme is based on single carrier FDMA, more specifically, DFTS-OFDM. The sub-carrier spacing is 15 kHz. The baseline antenna configuration is MU-MIMO. The modulation scheme for the uplink is up to 16QAM and optionally 64QAM. 
The downlink radio access scheme of E-UTRAN is based on conventional OFDM using cyclic prefix. The OFDM sub-carrier spacing is 15 kHz. In addition, there is also a reduced sub-carrier spacing of 7.5 kHz only for MBMS-dedicated cell. Single-User MIMO and Multi-User MIMO with 2 and 4 transmit antennas are supported. Peak data rate of more than 300 Mbit/s can be achieved with 20 MHz bandwidth, MIMO and higher order modulation up to 64QAM.

E-UTRAN FDD uses a frame structure type 1, as depicted in figure C below. Frame structure type 1 is applicable to both full duplex and half duplex FDD. Each radio frame is 
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, numbered from 0 to 19. A subframe is defined as two consecutive slots where subframe 
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. For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions in each 10 ms interval. Uplink and downlink transmissions are separated in the frequency domain.

FIGURE C

Frame structure type 1
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Frame structure type 2 is applicable to TDD, as depicted in figure D below. Each radio frame consists of two half-frames of length 
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each. Each half-frame consists of eight slots of length 
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 and three special fields, DwPTS, GP, and UpPTS. The lengths of DwPTS and UpPTS are configurable subject to the total length of DwPTS, GP and UpPTS being equal to 
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. Subframe 1 and 6 consists of DwPTS, GP and UpPTS, all other subframes are defined as two slots where subframe 
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 consists of slots 
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. Subframes 0 and 5 and DwPTS are always reserved for downlink transmission.  Both 5 ms and 10 ms switch-point periodicity is supported. In case of 5 ms switch-point periodicity, UpPTS and subframes 2 and 7 are reserved for uplink transmission. In case of 10 ms switch-point periodicity, DwPTS exist in both half-frames while GP and UpPTS only exist in the first half-frame and DwPTS in the second half-frame has a length equal to 
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. UpPTS and subframe 2 are reserved for uplink transmission and subframes 7 to 9 are reserved for downlink transmission.

FIGURE D

Frame structure type 2
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A summary of the major technical parameters is reported in the table below.
	Parameter
	Value

	Multiple access technique
	OFDM in DL
SC-FDMA in UL

	Duplexing scheme
	FDD in IMT-2000 CDMA DS

TDD in IMT-2000 CDMA TDD

	Frame length and structure
	Frame length: 10 ms
Sub-frame length: 1 ms
Slot length 0.5 ms
TTI: 1 ms

	Occupied bandwidth (MHz)
	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz

	Peak channel transmission rate
	IMT-2000 CDMA DS

Up: 86.4 Mbit/s/20 MHz

Down: 326.4 Mbit/s/20 MHz

IMT-2000 CDMA TDD

Up: 62.7 Mbit/s/20 MHz

Down: 270 Mbit/s/20 MHz

	Coding support
	Convolutional

Turbo

	Beamforming support
	Yes

	Support for MIMO
	Yes


� 	This contribution was developed in 3GPP TSG RAN.
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