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UPDATED MATERIAL ON IMT-2000 CDMA DS AND IMT-2000 CDMA TDD FOR A REVISION OF RECOMMENDATION ITU-R M.1801

3GPP TSG RAN would like to thank ITU-R WP 5A for the liaison statement to external organization requesting input to a revision of Recommendation ITU-R M.1801 and for having thus acknowledged the 3GPP TSG RAN contribution 5A/23.

3GPP TSG RAN confirms the overall content of contribution 5A/23 for both Annexes 2 and 6, and sends it again to ITU-R WP 5A with a few updates. 3GPP TSG RAN confirms that this contribution is fully aligned to and consistent with the material incorporated in the last revision of Recommendation ITU-R M.1457. 
3GPP is looking forward to continuing fruitful cooperation with ITU-R WP 5A in future.
ANNEX 2

IMT-2000 terrestrial radio interfaces
1.1
IMT-2000 CDMA Direct Spread

The UTRAN radio-access scheme is direct-sequence CDMA (DS-CDMA) with information spread over approximately 5 MHz bandwidth using a chip rate of 3.84 Mchip/s. Higher order modulation (64QAM in downlink and 16QAM in uplink), Multiple Input Multiple Output Antennas (MIMO), improved L2 support for high data rates and coding techniques (turbo codes) are used to provide high-speed packet access. 

A 10 ms radio frame is divided into 15 slots (2 560 chip/slot at the chip rate of 3.84 Mchip/s). A physical channel is therefore defined as a code (or number of codes). For HS-DSCH (high-speed downlink packet access – HSDPA), E-DCH (high-speed uplink packet access – HSUPA) and associated signalling channels, 2 ms subframes consisting of 3 slots are defined. This technology achieves peak data rates approaching 42 Mbit/s for downlink and up to 11Mbit/s for uplink. Large cell ranges (up to 180 km) can be achieved in good propagation conditions (e.g. desert, grassy and plain fields, coastal areas etc).  

For efficient support of always-on connectivity whilst enabling battery saving in the UE and further increasing the air interface capacity, the specifications also include the Continuous Packet Connectivity feature (CPC). The CS voice services are supported over HSPA.
The radio interface is defined to carry a wide range of services to efficiently support both circuit-switched services (e.g. PSTN- and ISDN-based networks) as well as packet-switched services (e.g. IP-based networks). A flexible radio protocol has been designed where several different services such as speech, data and multimedia can simultaneously be used by a user and multiplexed on a single carrier. The defined radio-bearer services provide support for both real-time and non‑real‑time services by employing transparent and/or non-transparent data transport. The quality-of-service (QoS) can be adjusted in terms such as delay, bit-error probability, and frame error ratio (FER).

The radio access network architecture also provides support for multimedia broadcast and multicast services, i.e. allowing for multimedia content distribution to groups of users over a point-to-multipoint bearer.
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 for spectrum allocations reaching from below 5 MHz up to 20 MHz in both the uplink and downlink. E-UTRAN supports an FDD and TDD mode of operation. 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).
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 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. 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. In E-UTRAN each radio frame is 10 ms long, and the smallest time unit is one subframe of 1 ms. Uplink and downlink transmissions are separated in the frequency domain.
1.3
IMT-2000 CDMA TDD

The universal terrestrial radio access (UTRA) time-division duplex (TDD) radio interface is defined where three options, called 1.28 Mchip/s TDD (TD-SCDMA), 3.84 Mchip/s TDD and 7.68 Mchip/s TDD can be distinguished.
The UTRA TDD radio interface has been developed with the strong objective of harmonization with the FDD component (see § 1.1) to achieve maximum commonality. This was achieved by harmonization of important parameters of the physical layer, and a common set of protocols in the higher layers are specified for both FDD and TDD, where 1.28 Mchip/s TDD has significant commonality with 3.84 Mchip/s TDD and 7.68 Mchip/s TDD. UTRA TDD with the three options accommodates the various needs of the different Regions in a flexible way and is specified in a common set of specifications.

The radio access scheme is direct-sequence code division multiple access. There are three chip-rate options: the 3.84 Mchip/s TDD option, with information spread over approximately 5 MHz bandwidth and a chip rate of 3.84 Mchip/s, the 7.68 Mchip/s TDD option with information spread over approximately 10 MHz bandwidth and a chip rate of 7.68 Mchip/s and the 1.28 Mchip/s TDD option, with information spread over approximately 1.6 MHz bandwidth and a chip rate of 1.28 Mchip/s. The radio interface is defined to carry a wide range of services to efficiently support both circuit-switched services (e.g. PSTN- and ISDN-based networks) as well as packet-switched services (e.g. IP-based networks). A flexible radio protocol has been designed where several different services such as speech, data and multimedia can simultaneously be used by a user and multiplexed on a single carrier. The defined radio bearer services provide support for both real-time and non-real-time services by employing transparent and/or non-transparent data transport. The QoS can be adjusted in terms such as delay, BER and FER.

The radio-interface specification includes enhanced features for High-Speed Downlink Packet Access (HSDPA) and improved L2 support for high data rates, allowing for downlink packet-data transmission with peak data rates of 2.8 Mbit/s, 10.2 Mbit/s and 20.4 Mbit/s for the 1.28 Mchip/s, 3.84 Mchip/s and 7.68 Mchip/s modes respectively, and for simultaneous high-speed packet data and other services such as speech on the single carrier. Features for enhanced uplink have been introduced, allowing for improved capacity and coverage, higher data rates, and reduced delay and delay variance for the uplink. 
The addition of Higher Order Modulation (16QAM) for the enhanced uplink, allows for peak data rates up to 2.2 Mbit/s, 9.2 Mbit/s and 17.7 Mbit/s for the 1.28 Mchip/s, 3.84 Mchip/s and 
7.68 Mchip/s modes respectively.  Support has been added for multi-frequency operation for 
the 1.28 Mcps UTRA TDD mode.
The radio access network architecture also provides support for multimedia broadcast and multicast services, i.e. allowing for multimedia content distribution to groups of users over a point-to-multipoint bearer. 

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 for spectrum allocations reaching from below 5 MHz up to 20 MHz in both the uplink and downlink. E-UTRAN supports an FDD and TDD mode of operation. 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).

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 modulation scheme for the uplink is up to 16-QAM and optionally 64-QAM. The downlink radio access scheme of E-UTRAN is based on conventional OFDM using cyclic prefix. The OFDM sub-carrier spacing is 15 kHz. 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.
ANNEX 6 

Table 6 provides a summary of key characteristics of each standard.


TABLE 6

Key technical parameters

	Standard
	Nominal RF 
channel 
bandwidth
	Modulation/
coding rate(1)

–
upstream

–
downstream
	Coding 
support
	Peak channel transmission rate per 5 MHz channel 
(except as noted)
	Beam-forming support (yes/no)
	Support for MIMO (yes/no)
	Duplex method
	Multiple access method
	Frame duration
	Mobility capabilities (nomadic/
mobile)

	IMT-2000 CDMA Direct Spread
(Annex 2)
	5 MHz
(E-UTRAN) 1.4 MHz, 3 MHz, 5 MHz, 
10 MHz, 15 MHz 
and 20 MHz

	Up: 
QPSK, 
16-QAM
Down: 
16-QAM, QPSK,
 64-QAM


(E-UTRAN) QPSK, 16-QAM, 64-QAM
	Convolutional 
turbo
	Up:
11.5 Mbit/s
Down:
42 Mbit/s
(E-UTRAN)

Up: 75.3 Mbit/s/20 MHz(3)
Down: 302.7 Mbit/s/20 MHz(3)
	Yes
	Yes 
	FDD
	CDMA
(E-UTRAN) OFDM in DL

SC-FDMA in UL
	2 ms and 10 ms
(E-UTRAN) 10 ms

Sub-frame length 1 ms
	Mobile

	IMT-2000 CDMA TDD
(Annex 2)
	1.28 Mchip/sTDD option: Less than 
1.6 MHz

3.84 Mchip/sTDD option: Less than 
5 MHz

7.68 Mchip/s TDD option:

Less than 10 MHz

(E-UTRAN) 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 
15 MHz and 20 MHz
	1.28 Mchip/s TDD option:

Up: 8 PSK, QPSK, 16 QAM,
Down:  8PSK, 16 QAM, QPSK
3.84 Mchip/sTDD option:

Up: 16 QAM, QPSK
Down: 16 QAM, QPSK 
7.68 Mchip/s TDD option:

Up: 16 QAM, QPSK 
Down: 16 QAM, QPSK



(E-UTRAN)
QPSK, 16 QAM, 64 QAM
	Convolu-tional turbo
	1.28 Mchip/s TDD option:

Up: 2.2 Mbit/s/1.6 MHz(2)
Down: 2.8 Mbit/s/1.6 MHz(2)
3.84 Mchip/s TDD option:

Up: 9.2 Mbit/s Down: 10.2 Mbit/s

7.68 Mchip/s TDD option:

Up: 17.7 Mbit/s/10 MHz
Down: 20.4 Mbit/s/10 MHz
(E-UTRAN)

Up: 75.3 Mbit/s/20 MHz(3)
Down:
302.7 Mbit/s/20/MHz(3)




	Yes
	No
(E-UTRAN)

Yes
	TDD
	TDMA/CDMA

(E-UTRAN) OFDM in DL. SC-FDMA in UL

	1.28 Mchip/s TDD option: 
10 ms

Sub-frame length: 5 ms

3.84 Mchip/sTDD option: 
10 ms

7.68 Mchip/s TDD option: 
10 ms

(E-UTRAN) 10 ms

Sub-frame length: 
1 ms

	Mobile


	1)
Including all applicable modes, or at least the maximum and the minimum. 

(2)
In 5 MHz three 1.28 Mchip/s TDD carriers can be deployed. 
(3)
E-UTRAN supports scalable bandwidth operation up to 20 MHz in both the uplink and downlink.



_____________







� 	This contribution was developed in 3GPP TSG RAN.


� 	See § 5.1 of Recommendation ITU�R M.1457.


� 	See § 5.3 of Recommendation ITU�R M.1457.





