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Working Party 5D has continued to revise the Report ITU-R M.2039-1. Particularly, the information provided by some external organisations was integrated in the report. The preliminary draft revision of the Report is attached to this liaison statement as Attachment 1 for your possible review, noting that Working Party 5D will finalize this revision at its next meeting (13-20 October 2010). The attention of the external organisations is drawn, in particular, to those parameters where values are still missing in some of the tables provided in the document. WP 5D would appreciate any final comments which would assist in completing the revision of this Report.

In addition to the revision of Report ITU-R M.2039-1, Working Party 5D is currently carrying out sharing studies in the bands 698-806 MHz and 790-862 MHz. Based on input contributions from external organisations received so far, Working Party 5D has applied the IMT parameters defined for the band 790-862 MHz to the band 698-806 MHz as well. The working document towards a preliminary draft new Report on UHF sharing studies can be found in Attachment 2. WP 5D would appreciate input contributions to the next meeting to facilitate the further development of this working document.

Working Party 5D thanks the external organisations for their cooperation. For information, the next meeting of WP 5D is scheduled for 13‑20 October 2010, and the deadline for contributions to the meeting is 16:00 hours UTC, 6 October 2010.
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1
Introduction


IMT is an advanced mobile communication application concept intended to provide telecommunication services on a worldwide scale regardless of location, network or terminal used. The Radiocommunication Assembly adopted Resolution ITU-R 56 that resolves that the term “IMT” be the root name that encompasses both IMT-2000 and IMT-Advanced collectively.

The following bands are identified for IMT in the Radio Regulations (RR):


TABLE 1

Frequency bands identified for IMT-2000

		Band (MHz)

		Footnotes identifying the band
for IMT



		450-470

		5.286AA



		698-960

		5.313A, 5.317A



		1 710-2 025

		5.384A, 5.388



		2 110-2 200

		5.388



		2 300-2 400

		5.384A



		2 500-2 690

		5.384A



		3 400-3 600

		5.430A, 5.432A, 5.432B, 5.433A





· 

[Frequency sharing studies and interference analyses involving IMT systems and other systems and services operating in bands identified for IMT may need to be undertaken within ITU‑R. To perform the necessary sharing studies between IMT systems and systems in other services, characteristics of the terrestrial component of IMT systems are needed.

Editor’s note : Overlap with the following section]

This Report provides the baseline characteristics of terrestrial IMT‑2000 systems only for use in frequency sharing and interference analysis studies involving IMT‑2000 systems and between IMT‑2000 systems and other systems. Recommendation ITU-R M.1457 provides standardization information relating to IMT-2000 interfaces. It should be noted that this Recommendation has been updated for 10 years so that several generations of technologies are part of each interface.

Parameters for IMT-Advanced interfaces are not addressed in this Report.


The characteristics of the IMT-2000 interfaces have been grouped by frequency bands.


•
1 800 MHz, 2 GHz, 2.3 GHz, 2.5 GHz.

•
450-470 MHz, 698-806 MHz, 790-862 MHz, 880-960 MHz.

•
3 400-3 600 MHz.

Note: possible variation may appear in the parameters depending on the band that is considered, among those listed a group of frequency bands. Such variations are reflected in the respected tables.

2
Acronyms and definitions


CDMA:



Code Division Multiple Access

DECT:



Digital Enhanced Cordless Telephone

EDGE:



Enhanced Data GSM Environment

E-UTRA: 


Evolved UTRA

FDD:




Frequency Division Duplex

FDMA:



Frequency Division Multiple Access

HRPD:



High Rate Packet Data

HSPA:



High Speed Packet Access

HSPA+:



Evolved High-Speed Packet Access

IMT:





root name that encompasses both IMT-2000 and IMT-Advanced collectively

IMT-2000:


International Mobile Telecommunications 2000

IMT-Advanced:
Previously known as Systems beyond IMT-2000

LTE:




Long Term Evolution

TDD:




Time Division Duplex

TDMA:



Time Division Multiple Access

TD-SCDMA:

Time Division Synchronous Code Division Multiple Access

UMB:




Ultra Mobile Broadband

UMTS:



Universal Mobile Telecommunication System

UTRA:



Universal Terrestrial Radio Access

UWC:



Universal Wireless Communications

WCDMA:


Wideband Code Division Multiple Access

WiMAX:



Worldwide Interoperability for Microwave Access

3
IMT-2000 interfaces


Table 2 provides an explanation of the terminology used for the IMT‑2000 terrestrial technologies.

TABLE 2

IMT-2000 terrestrial radio interfaces


		Full name

		Common names

		Duplex mode



		IMT‑2000 CDMA Direct Spread

(interface n°1)

		UTRA FDD

WCDMA

UMTS

HSPA, HSPA+

E-UTRA FDD (LTE FDD)

		FDD



		IMT‑2000 CDMA Multi‑Carrier

(interface n°2)

		CDMA 2000

CDMA2000 1X and 3X

CDMA2000 HRPD

CDMA2000 1xEV-DV

CDMA2000 1xEV-DO

EVDO



HRPD

UMB

		FDD and TDD



		IMT‑2000 CDMA TDD (time‑code)

(interface n°3)

		UTRA TDD 3.84 Mchip/s high chip rate

UTRA TDD 1.28 Mchip/s
low chip rate 
(TD-SCDMA)

UMTS

E-UTRA TDD (LTE TDD)

		TDD



		IMT‑2000 TDMA Single‑Carrier

(interface n°4)

		UWC-136


EDGE

		FDD



		IMT‑2000 FDMA/TDMA (frequency-time)

(interface n°5)

		DECT

		TDD



		IMT-2000 OFDMA TDD WMAN

(interface n°6)

		Mobile WiMAX

		FDD and TDD



		









4
Characteristics in the 1 800 MHz, 2 GHz, 2.3 GHz and 2.5 GHz frequency bands

Table 3 and Table 4 contain typical technical and operational characteristics of IMT‑2000 mobile and base stations systems, respectively. The values of some characteristics, such as data rates, etc. may vary when considering technology enhancements (such as high-rate packet data (HRPD) or high‑speed downlink packet access (HSDPA)).


Additional information is contained in the references given at the end of this Report.





		

		



		

		







		

		







		

		







		

		





		

		



		

		



		









TABLE 3A (interfaces n°1, 2 AND 3)

Characteristics of IMT‑2000 mobile stations


		Parameter

		IMT‑2000 CDMA Direct Spread [1]

		IMT‑2000 CDMA 
Multi-Carrier(1)

		IMT‑2000 CDMA TDD 
(time-code)



		

		

		

		1.28 Mchip/s
low chip 
rate [2]

		3.84 Mchip/s 
high chip rate [2]



		Carrier spacing

		5 MHz ±
n × 0.2 MHz

		1.25 MHz (1X)

		3.75 MHz (3X)

		1.25×n MHz
n = 1, ..., 15

		0.768-19.6608 MHz with step size of 0.1536

		1.6 MHz ± 
n × 0.2 MHz

		5 MHz ± 
n × 0.2 MHz



		Duplex method

		FDD

		FDD

		FDD

		FDD

		FDD/TDD

		TDD

		TDD



		Transmitter power (dBm) (typical)(3)

		20

		20

		20

		20 (total for all carriers)

		20

		20

		20



		TDD activity factor (dB)(5)

		

		

		

		

		

		

		



		Transmitter power (dBm) (maximum)

		24 or 21

		24

		24

		24 (total for all carriers)

		24

		24 or 21

		24 or 21



		Antenna gain (dBi)

		0

		0

		0

		0

		0

		0

		0



		Antenna height (m)

		1.5

		1.5

		1.5

		1.5

		1.5

		1.5

		1.5



		Access techniques

		CDMA(6)

		CDMA

		CDMA

		CDMA

		CDMA/
OFDMA

		TDMA/
CDMA

		TDMA/
CDMA



		Data rates supported

		Pedestrian: 384 kbit/s, Vehicular: 144 kbit/s, Indoors: 2 Mbit/s
Higher data rates up to 10 Mbit/s are supported by technology enhancements (HSDPA)
[23]

		Up to
625.35 kbit/s on forward link and up to 433.35 kbit/s on reverse link
Higher data rates up to 2 457 kbit/s are supported by technology enhancements (HRPD)
[22]

		Up to 2 084.55 kbit/s on forward link and up to 1 354.95 kbit/s on reverse link

		Up to 18.739 Mbps/1.25MHz on forward link and 

Up to 4.3Mbps/1.25MHz on reverse link

		Up to 288 M bits/s in 20 MHz BW on forward link and up to 75 M bits/s on reverse link

		Pedestrian: 384 kbit/s, Vehicular: 144 kbit/s, Indoors: 2 Mbit/s
Higher data rates up to 
2.8 Mbit/s are supported by technology enhancements (HSDPA)
[23]

		Pedestrian: 384 kbit/s, Vehicular: 144 kbit/s, Indoors: 2 Mbit/s
Higher data rates up to 10.2 Mbit/s are supported by technology enhancements (HSDPA)
[23]



		Modulation type

		HPSK(10)

		QPSK/BPSK

		QPSK/BPSK

		BPSK/QPSK/8-PSK/16-QAM 

		BPSK/QPSK/8-PSK

		QPSK/
8-PSK

		QPSK



		Emission bandwidth

		[1]

		[20]

		[20]

		

		

		[2]

		[2]



		–3 dB

		

		

		

		

		

		

		



		–20 dB

		

		

		

		

		

		

		



		–60 dB

		

		

		

		

		

		

		



		Receiver NF (worst case)

		9 dB

		9 dB

		9 dB

		9 dB

		9 dB

		9 dB

		9 dB



		Thermal noise in specified bandwidth(12)

		(108 dBm in 
3.84 MHz

		–113 dBm

		–108 dBm

		-113 dBm in 1.25MHz

		-101 dBm in 20MHz

		–113 dBm in 
1.28 MHz

		(108 dBm in 3.84 MHz



		Receiver thermal noise level

		–99 dBm in 3.84 MHz

		(125 dBm(15)
(113 dBm
(104 dBm(16)

		(125 dBm(17)
(113 dBm
(99 dBm(18)

		-104(16) dBm in 1.25 MHz

		-92 dBm in 20 MHz

		–104 dBm in 1.28 MHz

		(99 dBm in 3.84 MHz



		Receiver bandwidth

		[1]

		[20]

		[20]

		[22]

		

		[2]

		[2]



		–3 dB

		

		

		

		

		

		

		



		–20 dB

		

		

		

		

		

		

		



		–60 dB

		

		

		

		

		

		

		



		Eb/N0 for Pe = 10(3

		

		[20]

		Performance not available

		[22]

		

		

		



		SNRmin for Pe = 10(6 (19)

		

		

		

		

		

		

		



		SNR including implementation loss and pilot boosting offset, SNRIL(20)

		

		

		

		

		

		

		



		Receiver reference sensitivity(21), Îor

		(117 dBm in 3.84 MHz(21)

		(104 dBm total received power in fully loaded system. Single 9 600 bit/s traffic channel is at –119.6 dBm in AWGN for 0.5% FER(21)

		(99 dBm total received power in fully loaded system.
Single
9 600 bit/s
traffic channel is at 
–119.6 dBm in AWGN for 0.5% FER(21)

		Single 307.2 kbps channel at -105.5 dBm in AWGN for 0.5% FER

		

		–108 dBm in 1.28 MHz(21)

		(105 dBm in 3.84 MHz(21)



		Interference criterion, I/N (dB)(23)

		

		

		

		

		

		

		



		Interference threshold(23)

		(105 dBm in 
3.84 MHz

		(110 dBm in 1.25 MHz

		(105 dBm in 3.75 MHz

		-110 dBm in 1.25 MHz

		

		–110 dBm in 
1.28 MHz

		(105 dBm in 
3.84 MHz



		Transmitter ACLR

		[1]

		[20](24)

		[20](25)

		[22] (24)

		

		[2]

		[2]



		1st adjacent channel

		33 dB
@ ± 5 MHz

		31.6 dB
@ ± 3.75 MHz

		–33 dBc in 
3.84 MHz
@ ± 3.08 MHz

		31.6 dB
@ ± 3.75 MHz for n=1 

		

		33 dB
@ ± 1.6 MHz

		33 dB
@ ± 5 MHz



		2nd adjacent channel

		43 dB
@ ± 10 MHz

		48.2 dB
@ ± 8.75 MHz

		–43 dBc in 
3.84 MHz
@ ± 8.08 MHz

		48.2 dB
@ ± 8.75 MHz for n=1

		

		43 dB
@ ± 3.2 MHz

		43 dB
@ ± 10 MHz



		Transmitter spurious emissions

		[1]

		[20]

		[20]

		[22]

		

		[2]

		[2]



		Receiver ACS

		33 dB

		64 dB(27)

		50 dB

		64 dB(27) for n=1

		

		33 dB

		33 dB



		
Receiver ACS_2

		

		

		

		

		

		

		



		Receiver blocking levels

		[1]

		[20]

		[20]

		[22]

		

		[2]

		[2]





TABLE 3B (interfaces n°4, 5 AND 6)

Characteristics of IMT‑2000 mobile stations


		Parameter

		IMT‑2000 TDMA 
Single-Carrier

		IMT‑2000 FDMA/
TDMA (frequency-time) [5]

		IMT-2000 OFDMA TDD WMAN(2)



		Carrier spacing

		30 kHz 
[14]

		200 kHz 
[7]

		1.728 MHz

		5 MHz

		7MHz

		7MHz

		8.75MHz

		10 MHz



		Duplex method

		FDD

		FDD

		TDD

		TDD

		TDD

		FDD

		TDD

		TDD



		Transmitter power (dBm) (typical)(3)

		20

		20

		10


		20(4)

		

		

		20(4)

		20(4)



		TDD activity factor (dB)(5)

		

		

		

		3 dB(5)

		

		

		3 dB(5)

		3 dB(5)



		Transmitter power (dBm) (maximum)

		30 
[15]

		30 
[8]

		24

		24

		

		

		24

		24



		Antenna gain (dBi)

		0

		0

		0

		0

		

		

		0

		0



		Antenna height (m)

		1.5

		1.5

		1.5

		≤ 1.5

		

		

		≤ 1.5

		≤ 1.5



		Access techniques

		TDMA [15]

		TDMA(7)

		MC/TDMA(8)

		TDMA/
OFDMA

		

		

		TDMA/OFDMA

		TDMA/
OFDMA



		Data rates supported

		13.0 kbit/s (π/4 DQPSK) 19.95 kbit/s (8‑PSK downlink) 18.6 kbit/s (8‑PSK uplink)

		144 kbit/s 
[9]
384 kbit/s

		1.152 Mbit/s
32 kbit/s/ timeslot (> 2 Mbit/s with aggregated time slots and 8 level modulation)

		Max per user (Mbit/s)(9): SIMO (1x2): DL=10.08, UL=2.52


MIMO (2x2): DL=20.16, UL=2.52
[24]

		

		

		

		Max per user (Mbit/s)(9): SIMO (1x2): DL=20.16, UL=5.04 MIMO (2x2): DL=40.32, UL=5.04
[24]



		Modulation type

		(/4-DQPSK
8-PSK

		GMSK
8-PSK

		GMSK (BT = 0.5)
(+ multi-level modulation options)

		QPSK
16-QAM
64-QAM 
(64-QAM optional), Repetition factor 
(R) 2, 4, 6

		QPSK
16-QAM
64-QAM 
(64-QAM optional), Repetition factor 
(R) 2, 4, 6

		QPSK
16-QAM
64-QAM 
(64-QAM optional), Repetition factor 
(R) 2, 4, 6

		QPSK
16-QAM
64-QAM 
(64-QAM optional), Repetition factor 
(R) 2, 4, 6

		QPSK
16-QAM
64-QAM, 
(64-QAM optional), Repetition factor
(R) 2, 4, 6



		Emission bandwidth

		[16]

		

		[5]

		4.75 MHz as defined by 
–1 dB bandwidth(11)

		

		

		8.447MHz

		9.5 MHz as defined by 
–1 dB bandwidth(11)



		–3 dB

		

		0.12 MHz
[10],
0.12 MHz
[11]

		

		

		

		

		

		



		–20 dB

		

		0.18 MHz
[10],
0.18 MHz
[11]

		

		

		

		

		

		



		–60 dB

		

		0.40 MHz
[10],
0.60 MHz
[11]

		

		

		

		

		

		



		Receiver NF (worst case)

		9 dB

		9 dB

		10 dB

		5 dB for single band and 8 dB for multi-band designs

		

		

		5dBm

		5 dB for single band and 8 dB for multi-band designs



		Thermal noise in specified bandwidth(12)

		(128 dBm(13)

		(121 dBm(14)

		(113 dBm in 
1.152 MHz

		–107 dBm in
4.75 MHz

		

		

		-104.51dBm in 8.447MHz

		–104 dBm in
9.5 MHz



		Receiver thermal noise level

		(119 dBm

		(112 dBm

		(102 dBm in 
1.728 MHz

		–102 dBm in 4.75 MHz for 5 dB NF and 
–99 for 8 dB NF

		

		

		-99.51dBm

In 8.447MHz  

		–99 dBm in 9.5 MHz for 
5 dB NF and
–96 for 8 dB NF



		Receiver bandwidth

		[17]

		[12]

		[5]

		4.75 MHz as defined 
by –1 dB bandwidth(11)

		

		

		8.447MHz

		9.5 MHz as defined 
by –1 dB bandwidth(11)



		–3 dB

		

		

		

		

		

		

		

		



		–20 dB

		

		

		

		

		

		

		

		



		–60 dB

		

		

		

		

		

		

		

		



		Eb/N0 for Pe = 10(3

		7.8 dB

		8.4 dB

		11 dB (non‑coherent detection)

		n/a

		

		

		

		n/a



		SNRmin for Pe = 10(6 (19)

		

		

		

		2.9 (QPSK 1/2 rate convolutional turbo code in AWGN)

		

		

		2.9 (QPSK 1/2 rate convolutional turbo code in AWGN)

		2.9 (QPSK 1/2 rate convolutional turbo code in AWGN)



		SNR including implementation loss and pilot boosting offset, SNRIL(20)

		

		

		

		8.4 dB (QPSK 1/2 rate convolutional turbo code in AWGN)

		

		

		8.4 dB (QPSK 1/2 rate convolutional turbo code in AWGN)

		8.4 dB (QPSK 1/2 rate convolutional turbo code in AWGN)



		Receiver reference sensitivity(21), Îor

		(113 dBm(21) 
[18]

		(102 dBm(21) [9]

		–94 dBm typical (spec.: 
–86 dBm for speech and generally (83 dBm)(21)

		–91.0 dBm (QPSK 1/2 rate convolutional turbo code in AWGN)(22)

		

		

		-88.51dBm

		–88.0 dBm (QPSK 1/2 rate convolutional turbo code in AWGN)(22)



		Receiver reference sensitivity(21), Îor

		(113 dBm(21) 
[18]

		(102 dBm(21) [9]

		–94 dBm typical (spec.: 
–86 dBm for speech and generally (83 dBm)(21)

		–91.0 dBm (QPSK 1/2 rate convolutional turbo code in AWGN)(22)

		

		

		-88.51dBm

		–88.0 dBm (QPSK 1/2 rate convolutional turbo code in AWGN)(22)



		Interference criterion, I/N (dB)(23)

		

		

		

		–6 dB

		

		

		

		–6 dB



		Interference threshold(23)

		No equivalent

		[13]

		(105 dBm typical 
(–97 dBm for specification speech)

		–108 dBm or in 4.75 MHz for single band and 
–105 dBm for multi-band devices

		

		

		-105.51dBm in 8.447MHz for single band and -102.51 dBm for multi-band devices

		–105 dBm in 9.5 MHz for single band and 
–102 dBm for multi-band devices



		Transmitter ACLR

		

		

		[5]

		(26)

		

		

		

		(26)



		1st adjacent channel

		

		

		

		33 dB 
(3.84 MHz Rx)
30 dB 
(4.75 MHz Rx)
@ ± 5 MHz

		

		

		30 dB

(8.447 MHz Rx)

@ ± 8.75 MHz

		33 dB 
(7.68 MHz Rx)
30 dB
(9.5 MHz Rx)
@ ± 10 MHz



		2nd adjacent channel

		

		

		

		43 dB
(3.84 MHz Rx)
44 dB
(4.75 MHz Rx)
@ ± 10 MHz

		

		

		44 dB

(8.447 MHz Rx)

@ ± 17.5 MHz

		43 dB
(7.68 MHz Rx)
44 dB
(9.5 MHz Rx)
@ ± 20 MHz



		Transmitter spurious emissions

		

		

		[5]

		(11)

		

		

		

		(11)



		Receiver ACS

		

		

		

		33 dB(28)

		

		

		

		33 dB



		
Receiver ACS_2

		

		

		

		47 dB(28)

		

		

		

		47 dB



		Receiver blocking levels

		

		

		[5]

		

		

		

		

		







		ACS:

Adjacent channel selectivity.


ACLR:
Adjacent channel leakage power ratio.


AWGN:
Additive white Gaussian noise.


FER:

Frame error rate.


GMSK:
Gaussian filtered minimum shift keying.


NF: 

Noise figure.


(1)
The IMT‑2000 minimum performance requirements recorded here for IMT‑2000 CDMA multicarrier are defined in the band class 6 (i.e. 2 GHz band) requirements in [20]. This is also relevant to the technology enhancements (HRPD) requirements contained in [22].


(2) 
The OFDMA TDD WMAN parameters are for the 2 500 to 2 690 MHz band.


(3) 
May not be appropriate for all scenarios, for example when calculating aggregate interference from all users in a cell.


(4)
TX power reported is typical and higher values may be available based on region. TX power is the RF power averaged during the transmit burst, without considering traffic statistics or lowered-power operation or UL/DL ratio.


(5)
A function of UL/DL ratio of the TDD mode; this parameter is not applicable to FDD operation.


(6)
Desired signal at sensitivity, I/N = (6 dB for a 10% loss in range applicable to cases where interference effects a limited number of cells. In other cases, e.g. international coordination with BSS sound in the 2.5 GHz band a trigger value of I/N = (10 dB is appropriate.


(7)
TDMA, comprising 8 timeslots (577 μs) per single TDMA frame (4.615 ms). For user packet data service, 1-4 timeslots per frame may be used by mobile stations having multi-slot classes that do not require simultaneous transmission and reception, i.e. classes for which a duplexer is not required.


(8)
Ten frequency channels with 24 time slots (32 kbit/s) per frame. The frame length is 10 ms.


(9)
The rates provided are for the case of DL:UL ratio of 2:1. For more information, please refer to [24]. 


(10)
Hybrid phase shift keying: a method peculiar to IMT‑2000 CDMA Direct Spread in which the peak to average ratio is reduced in comparison to a QPSK signal by mixing the orthogonal variable spreading factor (OSVF) with both information sources as real signals, i.e. those destined for I and Q modulation components, and then shifting one component by 90° to produce an equivalent imaginary signal and then utilizing gain control on the Q channel to preserve orthogonality.


(11)
Please refer to Recommendation ITU-R M.1581, Annex 6 for more information.


(12)
10 log (k T b) + 30 (dBm)



where:



k: Boltzman’s constant = 1.38 × 10–23, T: reference temperature = average Earth temperature = 277 K, b: noise equivalent bandwidth (Hz).


(13)
In the receiver bandwidth.


(14)
In the receiver bandwidth.








		Notes relatives to Table 2 (end):


(15)
In bandwidth equal to data rate: for IMT‑2000 CDMA multicarrier, values are given for 9 600 bit/s speech services and nominal supported rate (153.6 kbit/s) for data services.


(16)
In the receiver bandwidth.


(17)
In bandwidth equal to data rate: for IMT‑2000 CDMA multicarrier, values are given for 9 600 bit/s speech services and nominal supported rate (153.6 kbit/s) for data services.


(18)
In the receiver bandwidth.


(19)
SNRmin is minimum required signal to noise ratio for BER probability of 1 ( 10(6.


(20)
SNRIL = SNRmin + implementation loss + pilot boosting offset. Implementation loss is 5 dB and pilot boosting offset is 0.46 dB for mandatory PUSC on the downlink.


(21)
For a 10(3 raw bit error rate, Îor, the received power spectral density (integrated in a bandwidth of (1 + α) times the chip rate and normalized to the chip rate) of the downlink signal as measured at the UE antenna connector. 


(22)
Receiver sensitivity = –114 + SNRmin – 10 log10(R) + 10 log10 (receiver bandwidth (MHz)) + implementation loss + pilot boosting offset + receiver NF. The sensitivity value given in the Table is calculated with a NF of 8 dB and a repetition factor, R, of 1.

(23)
I/N = (6 dB for a 10% loss in range applicable to cases where interference effects a limited number of cells. In other cases, e.g. sharing with BSS (sound) in the 2 630‑2 655 MHz band, a value of I/N = –10 dB is appropriate. The I/N of –10 dB, corresponding to about half a dB impact on the receiver sensitivity, is a stringent criterion which is recommended in certain cases including in some ITU-R Recommendations. The number –6 dB, corresponding to 1 dB impact on the receiver sensitivity, however, is also recommended in Recommendation ITU-R F.758-3.

(24)
Currently [19], [20], [21] and [22] do not contain explicit 1X and HRPD mobile station or base station ACLR requirements. Nevertheless, the 1X spectrum emission limits described in [20] and [22] already provide protection of adjacent channels. A lower bound for the effective ACLR can be calculated by integrating the maximum allowed 1X and HRPD emissions over a 3.84 MHz integration bandwidth centered at the specified frequency offset are considered. Results summarized in this Table are calculated by assuming a 24 dBm mobile station output power, and a one 43 dBm output power base station. The actual 1X ACLR value in practical implementations will be considerably better since the emission limits (i.e. flat mask, no slope) in the region of the second adjacent channel do not realistically model a power amplifier emissions roll-off.

(25)
The requirements at offsets of 3.08 and 8.08 MHz are equivalent to ACLR requirements of 33 and 43 dB from a 3X mobile station transmitter into a 3X or IMT-DS mobile station receiver offset by 5 and 10 MHz respectively. With regard to base stations, [19] currently does not contain an explicit ACLR requirement for base stations. Nevertheless, the 1X spectrum emission limits described in [19] already provide protection of adjacent channels. A lower bound for the effective ACLR can be calculated by integrating the maximum allowed emissions of three neighbouring IMT-MC 1X channels over a 3.84 MHz integration bandwidth centered at the specified frequency offset. Results summarized in this Table are produced assuming three adjacent 38 dBm output power 1X base stations; the aggregate output power over the 5 MHz of assigned channels is 43 dBm.


(26)
ACLR values are specified in Recommendation ITU-R M.1581, Annex 6.


(27)
The test equipment ACLR (i.e. in-band emissions contributions) effectively limits the mobile station ACS that can be tested.


(28)
ACS = SNRmin + implementation loss + pilot boosting offset + M –10 log10(10M/10 – 1) + ACR, where the test margin, M , is given in IEEE802.16 as 3 dB, and the ACR values are contained in the global core specification (WiMAX Forum Mobile Radio Specification version 0.3.1).





TABLE 4A (interfaces n°1, 2 AND 3)

Characteristics of IMT‑2000 base stations


		Parameter

		IMT‑2000 CDMA 
Direct Spread
[3], [6]

		IMT‑2000 CDMA 
Multi-Carrier(1)

		IMT‑2000 CDMA TDD 
(time-code)



		

		

		

		1.28 Mchip/s
low chip rate [4]

		3.84 Mchip/s 
high chip rate [4]



		

		

		

		

		

		

		

		



		Carrier spacing

		5 MHz ± n ( 0.2 MHz

		1.25 MHz (1X)

		3.75 MHz (3X)

		1.25×n MHz
n = 1, ..., 15

		0.768-19.6608 MHz with step size of 0.1536

		1.6 MHz ± n ( 0.2 MHz

		5 MHz ± n ( 0.2 MHz



		Duplex method

		FDD

		FDD

		FDD

		FDD

		FDD/TDD

		TDD

		TDD



		Reuse factor

		

		

		

		K=1, K=2, K >1

		

		

		



		TDD activity factor (dB)(3)

		

		

		

		N/A

		

		

		



		Cell type

		Macro

		Micro

		Pico

		Macro

		Micro

		Pico

		Macro

		Micro

		Pico

		Macro

		Micro

		

		

		Macro

		Pico

		Macro

		Micro

		Pico

		Macro

		Micro

		Pico



		Transmitter power dBm(4)

		43

		38

		24

		40

		tbd

		tbd

		40

		tbd

		tbd

		43

		

		

		40

		

		

		43

		tbd

		tbd

		43

		tbd

		tbd



		Antenna gain(6), (7) (dBi/120° sector)

		17

		5

		0

		17

		tbd

		tbd

		17

		tbd

		tbd

		17(33)

		

		

		17(33)

		

		

		17

		5

		0

		17

		5

		0



		Antenna height (m)(4)

		30

		5

		1.5

		30

		tbd

		tbd

		30

		tbd

		tbd

		30

		5

		1.5

		30

		5

		1.5

		30

		5

		1.5

		30

		5

		1.5



		Tilt of antenna (degrees down)(4)

		2.5

		0

		0

		2.5(33)

		tbd

		tbd

		2.5(33)

		tbd

		tbd

		2.5(33)

		tbd

		tbd

		2.5(33)

		tbd

		tbd

		2.5

		0

		0

		2.5

		0

		0



		Access techniques

		CDMA

		CDMA

		CDMA



		CDMA/OFDMA

		OFDMA

		TDMA/CDMA

		TDMA/CDMA



		Data rates supported

		Pedestrian: 
384 kbit/s, Vehicular: 
144 kbit/s, Indoors: 2 Mbit/s 
Higher data rates up to 10 Mbit/s are supported by technology enhancements (HSDPA) [23]

		Up to 625.35 kbit/s on forward link and up to 433.35 kbit/s on
reverse link
Higher data rates up to 2 457 kbit/s are supported by technology enhancements (HRPD) [21]

		Up to 2 084.55 kbit/s on forward link and up to 1 354.95 kbit/s on 
reverse link

		Up to 18.739 Mbps/1.25MHz on forward link and 

Up to 4.3Mbps/1.25MHz on reverse link

		Up to 288 M bits/s in 20 MHz BW on forward link and up to 75 M bits/s on reverse link

		Pedestrian: 384 kbit/s, Vehicular: 144 kbit/s, Indoors: 2 Mbit/s
Higher data rates up to 2.8 Mbit/s are 
supported by technology enhancements (HSDPA) [23]

		Pedestrian: 384 kbit/s, Vehicular: 144 kbit/s, Indoors: 2 Mbit/s
Higher data rates up to 10.2 Mbit/s are supported by technology enhancements (HSDPA) [23]



		Modulation type

		QPSK

		QPSK/BPSK
8-PSK/
16-QAM(11)

		QPSK/BPSK

		BPSK/QPSK/
8-PSK/
16-QAM/
64-QAM

		QPSK/
8-PSK/
16-QAM/
64-QAM

		QPSK/
8-PSK

		QPSK



		Emission bandwidth

		[3]

		[19]

		[19]

		[21]

		

		[4]

		[4]



		(3 dB

		

		

		

		

		

		

		



		(20 dB

		

		

		

		

		

		

		



		(60 dB

		

		

		

		

		

		

		



		Thermal noise density (dBm/Hz)

		

		

		

		

		

		

		



		Receiver NF (worst case)

		5 dB for macro BS

		5 dB

		5 dB

		5 dB for macro BS

		5 dB for macro BS

		7 dB for macro BS

		5 dB for macro BS



		Receiver thermal noise level(12)

		(103 dBm in 3.84 MHz for macro BS

		(129 dBm
(117 dBm(13)
(108 dBm(14)

		(129 dBm
(117 dBm(15)
(103 dBm(16)

		-108 dBm in 1.25 MHz(14)

		-96 dBm in 20 MHz(14)

		(106 dBm in 1.28 MHz for macro BS

		(103 dBm in 3.84 MHz for macro BS



		Receiver bandwidth

		< 5 MHz [3]

		[19]

		[19]

		[21]

		

		< 1.6 MHz [4]

		< 5 MHz [4]



		(3 dB

		

		

		

		

		

		

		



		(20 dB

		

		

		

		

		

		

		



		(60 dB

		

		

		

		

		

		

		



		Eb/N0 for Pe = 10(3

		[3]

		[19]

		Performance
not available

		[21]

		

		

		



		SNRmin for Pe = 10(6 (20)

		

		

		

		

		

		

		



		SNR including implemen-tation loss, SNRIL(21)

		

		

		

		

		

		

		



		Receiver reference sensitivity(22)

		(121 dBm(23) for 
macro BS
–111 dBm for 
micro BS
–107 dBm for pico BS

		(119 dBm for fundamental channel
in AWGN

		(119 dBm for fundamental channel 
in AWGN

		-117 (Band Group 1900) /(119 (Band Group 450 and 800) dBm for 9600 bps
in AWGN

		

		–110 dBm for macro and micro BS
–96 dBm for pico BS

		(109 dBm for macro and micro BS
–95 dBm for pico BS



		Interference criterion, I/N (dB)(25)

		

		

		

		

		

		

		



		Interference threshold for macro BS 1(25)

		(109 dBm in 3.84 MHz(26)

		(114 dBm in 
1.25 MHz

		(109 dBm in 
3.75 MHz

		(114 dBm in 
1.25 MHz

		

		–112 dBm in
1.28 MHz

		(109 dBm in 
3.84 MHz



		Transmitter ACLR for macro/micro/ pico BS

		[3], [6]

		[19](27)

		[19](28)

		[19](27) for n=1

		

		[4]

		[4]



		1st adjacent

		45 dB
@ ± 5 MHz

		50.8 dB
@ ± 3.75 MHz

		49.3 dB
@ ± 5 MHz




		50.8 dB
@ ± 3.75 MHz for n=1

		

		40 dB
@ ± 1.6 MHz

		45 dB
@ ± 5 MHz



		2nd adjacent

		50 dB
@ ± 10 MHz

		67.2 dB
@ ± 8.75 MHz

		62.2 dB
@ ± 10 MHz

		67.2 dB
@ ± 8.75 MHz for n=1

		

		45 dB
@ ± 3.2 MHz

		55 dB
@ ± 10 MHz



		Transmitter spurious emissions

		[3], [6]

		[19]

		[19]

		[21]

		

		[4]

		[4]



		Macro BS receiver ACS (relative ACS)

		(52 dBm 
(46 dB)(26)

		–53 dBm

		–49 dBm

		-53 dBm for n=1

		

		(55 dBm
(46 dB) (26)

		(52 dBm
(46 dB) (26)



		Macro BS receiver ACS_2

		

		

		

		

		

		

		



		Micro BS receiver ACS (relative ACS)

		(42 dBm
(46 dB)(26)

		tbd

		tbd

		tbd

		tbd

		(41 dBm
(46 dB)(26)

		(38 dBm 
(46 dB)(31)



		Pico BS receiver ACS (relative ACS)

		–38 dBm
(46 dB)(26)

		tbd

		tbd

		tbd

		tbd

		–41 dBm 
(46 dB) (26)

		(38 dBm
(46 dB) (26)



		Receiver blocking levels

		[3], [6]

		[19]

		[19]

		[19]

		[21]

		[4]

		[4]



		Co-located antenna minimum coupling 
loss (dB)(32)

		

		

		

		

		

		

		





TABLE 4B (interfaces n°4, 5 AND 6)

Characteristics of IMT‑2000 base stations


		Parameter

		IMT‑2000 TDMA 
Single-Carrier(2)

		IMT‑2000 FDMA/
TDMA (frequency-time) [5]

		IMT-2000 OFDMA TDD WMAN



		Carrier spacing

		30 kHz

		200 kHz

		1.728 MHz

		5 MHz

		7 MHz

		

		8.75 MHz

		10 MHz



		Duplex method

		FDD

		FDD

		TDD

		TDD

		TDD

		FDD

		TDD

		TDD



		Reuse factor

		

		

		

		1:1; 1:3

		

		

		1:1; 1:3

		1:1; 1:3



		TDD activity factor (dB)(3)

		

		

		

		3 dB(4)

		

		

		3 dB(4)

		3 dB(4)



		Cell type

		Macro

		Micro

		Pico

		Omni

		Macro

		

		

		Macro

		Macro



		Transmitter power dBm(4)

		40

		tbd

		tbd

		24

		36(5)

		

		

		36(5)

		36(5)



		Antenna gain(6), (7) (dBi/120° sector)

		17

		tbd

		tbd

		Maximum 12 Normal 0

		18(8), (9)

		

		

		18(8), (9)

		18(8), (9)



		Antenna height (m)(4)

		30

		tbd

		tbd

		1.5-10 (typical 2.5)

		15-30

		

		

		15-30

		15-30



		Tilt of antenna (degrees down)(4)

		2.5

		tbd

		tbd

		tbd

		2.5

		

		

		2.5

		2.5



		Access techniques

		TDMA

		TDMA

		MC/
TDMA

		TDMA/
OFDMA

		

		

		TDMA/
OFDMA

		TDMA/
OFDMA



		Data rates supported

		30 kbit/s
44 kbit/s

		384 kbit/s

		1.152 Mbit/s
32 kbit/s/
timeslot
(> 2 Mbit/s with aggregated time slots and 8 level modulation)

		Max per user (Mbit/s)(10): SIMO (1x2): DL=10.08, UL=2.52

		

		

		

		Max per user (Mbit/s)(10): 
SIMO (1x2): DL=20.16, UL=5.04

MIMO
(2x2): DL=20.16, UL=2.52 [24]





		Modulation type

		(/4-DQPSK
8-PSK

		GMSK
8-PSK

		GMSK (BT = 0.5)
(+ multi-level modulation options)

		QPSK
16-QAM
64-QAM, Repetition factor (R) 
2, 4, 6

		QPSK
16-QAM
64-QAM, Repetition factor (R) 
2, 4, 6

		QPSK
16-QAM
64-QAM, Repetition factor (R) 
2, 4, 6

		QPSK
16-QAM
64-QAM, Repetition factor (R) 
2, 4, 6

		QPSK
16-QAM
64-QAM, Repetition factor (R) 2, 4, 6



		Emission bandwidth

		

		

		[5]

		4.75 MHz as defined by –1 dB bandwidth
(12)

		

		

		8.447MHz

as defined by –1 dB bandwidth

		9.5 MHz as defined by –1 dB bandwidth
(12)



		(3 dB

		0.03 MHz

		0.18 MHz

		

		

		

		

		

		



		(20 dB

		0.03 MHz

		0.22 MHz

		

		

		

		

		

		



		(60 dB

		0.04 MHz

		0.24 MHz

		

		

		

		

		

		



		Thermal noise density (dBm/Hz)

		

		

		

		–174 dBm/Hz

		

		

		–174 dBm/Hz

		–174 dBm/Hz



		Receiver NF (worst case)

		5 dB

		5 dB

		10 dB

		3 dB with tower top LNA, 5 dB otherwise

		

		

		3 dB with tower top LNA, 5 dB otherwise

		3 dB with tower top LNA, 5 dB otherwise



		Receiver thermal noise level(12)

		(125 dBm (17)

		(117 dBm (18)

		(103 dBm in 1.152 MHz

		–104 dBm for tower top LNA case and 
–102 dBm for other cases in 4.75 MHz

		

		

		–101.51 dBm for tower top LNA case and 
–99.51 dBm for other cases in 8.447 MHz

		–101 dBm for tower top LNA case and 
–99 dBm for other cases in 9.5 MHz



		Receiver bandwidth

		

		

		[5]

		4.75 MHz as defined by –1 dB bandwidth
(19)

		

		

		8.447MHz as defined by –1 dB bandwidth

		9.5 MHz as defined by –1 dB bandwidth
(22)



		(3 dB

		0.03 MHz

		0.18 MHz

		

		

		

		

		

		



		(20 dB

		0.04 MHz

		0.25 MHz

		

		

		

		

		

		



		(60 dB

		0.09 MHz

		0.58 MHz

		

		

		

		

		

		



		Eb/N0 for Pe = 10(3

		7.8 dB

		8.4 dB

		11 dB 
(non-coherent detection)

		

		

		

		

		



		SNRmin for Pe = 10(6 (20)

		

		

		

		2.9 dB (QPSK 1/2 rate convolutio-nal turbo code in AWGN)

		

		

		2.9 dB

(QPSK 1/2 rate convolutio-nal turbo code in AWGN)

		2.9 dB

(QPSK 1/2 rate convolutio-nal turbo code in AWGN)



		SNR including implemen-tation loss, SNRIL(21)

		

		

		

		7.9 dB (QPSK 1/2 rate convolutio-nal turbo code in AWGN)

		

		

		7.9 dB (QPSK 1/2 rate convolutio-nal turbo code in AWGN)

		7.9 dB (QPSK 1/2 rate convolutio-nal turbo code in AWGN)



		Receiver reference sensitivity(22)

		(117 dBm

		(108 dBm

		(94 typical (specifi-cation:
–86 dBm for speech and generally (83 dBm)

		–94.5 dBm (24)

		

		

		

		–91.5 dBm
(24)



		Interference criterion, I/N (dB)(25)

		(131 dBm

		(123 dBm

		(105 dBm typical 
((97 dBm for speech specifi-cation)

		–110 dBm with 3 dB NF and 
–108 dBm with 5 dB NF in 4.75 MHz

		

		

		–107.51 dBm with 3 dB NF and 
–105.51 dBm with 5 dB NF in 8.447 MHz

		–107 dBm with 3 dB NF and 
–105 dBm with 5 dB NF in 9.5 MHz



		Interference threshold for macro BS 1(25)

		

		

		

		(29)

		

		

		

		(30)



		Transmitter ACLR for macro/micro/ pico BS

		

		

		

		

		

		

		

		



		1st adjacent

		

		

		

		53.5 dB 
(3.84 MHz Rx)
@ ± 5 MHz

Inter-system case
45 dB 
(4.75 MHz Rx)


@ ± 5 MHz


Intra-system case

		

		

		

		53.5 dB 
(7.68 MHz Rx)
@ ± 10 MHz

Inter-system case
45 dB
(9.5 MHz Rx)


@ ± 10 MHz


Intra-system case






		2nd adjacent

		

		

		

		66 dB
(3.84 MHz Rx)
@ ± 10 MHz Inter-system case


55 dB 
(4.75 MHz Rx)


@ ± 10 MHz


Intra-system case

		

		

		

		66 dB 
(7.68 MHz Rx)
@ ± 20 MHz Inter-system case


55 dB 
(9.5 MHz Rx)


@ ± 20 MHz


Intra-system case






		Transmitter spurious emissions

		

		

		

		(19)

		

		

		

		(19)



		Macro BS receiver ACS (relative ACS)

		

		

		

		46 dB(30)

		

		

		

		46 dB(30)



		Macro BS receiver ACS_2

		

		

		

		56 dB(30)

		

		

		

		56 dB(30)



		Micro BS receiver ACS (relative ACS)

		

		

		

		

		

		

		

		



		Pico BS receiver ACS (relative ACS)

		

		

		

		

		

		

		

		



		Receiver blocking levels

		

		

		

		

		

		

		

		



		Co-located antenna minimum coupling 
loss (dB)(32)

		

		

		

		30 dB

		

		

		

		30 dB





		Notes relatives to Table 4A/4B:


TBD:
To be determined.


(1)
The IMT‑2000 minimum performance requirements recorded here for IMT‑2000 CDMA multicarrier are defined in the band class 6 (i.e. 2 GHz band) requirements in [19]. This is also relevant to the technology enhancements (HRPD) requirements contained in [21].


(2)
IMT‑2000 TDMA single carrier consists of three components: enhancements to the 30 kHz channels (designated as 136+) for advanced voice and data capabilities, a 200 kHz carrier component for high speed data (384 kbit/s) accommodating high mobility (designated as 136HS outdoor), and a 1.6 MHz carrier component for very high speed data (2 Mbit/s) in low mobility applications (designated as 136HS indoor). The combined result constitutes the IMT‑2000 radio interface referred to as IMT‑2000 TDMA single carrier.


(3)
A function of UL/DL ratio of the TDD mode, this parameter is not applicable to FDD operation.


(4)
May not be appropriate for all scenarios.


(5)
TX power reported is typical and higher values may be available based on region. TX power is the RF power averaged during the transmit burst, without considering traffic statistics or lowered-power operation or UL/DL ratio.


(6)
Feeder losses are not included in the values and should be considered in the sharing/compatibility issues. In the case of using a tower top LNA, this loss is negligible and does not need to be included in the sharing/compatibility studies.


(7)
The reference pattern is specified in Recommendation ITU-R F.1336 with (k = 0.2).


(8)
See 3GPP TR 25.892 v2.0.0 2004-06.


(9)
See Recommendation ITU-R M.1646/Recommendation ITU-R F.1336-1. 


(10)
The rates provided are for the case of DL:UL ratio of 2:1. For more information, please refer to [24].

(11) 
Both HRPD and IMT‑2000 CDMA multicarrier revision C support 8-PSK and 16-QAM on the forward packet channel

(12)
Receiver thermal noise level as defined by thermal noise in specified bandwidth + receiver NF. 


(13)
In bandwidth equal to data rate: for IMT‑2000 CDMA multicarrier, values are given for 9 600 bit/s speech services and nominal supported rate for data services.


(14)
In the receiver bandwidth.


(15)
In bandwidth equal to data rate: for IMT‑2000 CDMA multicarrier, values are given for 9 600 bit/s speech services and nominal supported rate for data services.


(16)
In the receiver bandwidth.


(17)
In bandwidth equal to data rate: for IMT‑2000 CDMA multicarrier, values are given for 9 600 bit/s speech services and nominal supported rate for data services.


(18)
In bandwidth equal to data rate: for IMT‑2000 CDMA multicarrier, values are given for 9 600 bit/s speech services and nominal supported rate for data services.


(19)
Please refer to Recommendation ITU-R M.1580, Annex 6 for more information.


(20)
SNRmin is minimum required signal to noise ratio for BER probability of 1 ( 10(6.


(21)
SNRIL = SNRmin + implementation loss. Implementation loss is 5 dB. Note that pilots are not boosted in mandatory PUSC on the uplink.


(22)
For a 10(3 raw bit error rate, theoretical Eb/N0.


(23)
The thermal noise figure for a WCDMA receiver is –108 dBm based on k T f where k is Boltzmann’s constant (1.38 ( 10–23), T is the temperature (K), and f is the bandwidth (Hz). For a noise figure of 4 dB (typical value for a base station receiver), the thermal noise becomes –104 dBm. However, receiver sensitivity depends on the service (i.e. voice, packet, etc.). For example, the voice (DTCH 32) sensitivity for the base station receiver is –121 dBm for BER < 0.001. 


(24)
Receiver sensitivity = –114 + SNRmin – 10 log10(R) + 10 log10 (receiver bandwidth (MHz)) + implementation loss + receiver NF. The sensitivity value given in the Table is calculated with a NF of 5 dB and a repetition factor, R, of 1.


(25)
I/N = (6 dB for a 10% loss in range applicable to cases where interference effects a limited number of cells. In other cases, e.g. sharing with BSS (sound) in the 2 630‑2 655 MHz band a value of I/N = –10 dB is appropriate. The I/N of –10 dB, corresponding to about half a dB impact on the receiver sensitivity, is a stringent criterion which is recommended in certain cases including in some ITU-R Recommendations. The number –6 dB, corresponding to 1 dB impact on the receiver sensitivity, however, is also recommended in Recommendation ITU-R F.758-3.


(26)
The tolerable I/N thresholds are as follows: coordinated use (–6 dB), agreement trigger (–10 dB), licence exempt (–20 dB).

(27)
Currently [19], [20], [21] and [22] do not contain explicit 1X mobile station or base station ACLR requirements. Nevertheless, the 1X spectrum emission limits described in [19] and [21] already provide protection of adjacent channels. A lower bound for the effective ACLR can be calculated by integrating the maximum allowed 1X emissions over a 3.84 MHz integration bandwidth centered at the specified frequency offset are considered. Results summarized in this Table are calculated by assuming a 24 dBm mobile station output power, and a one 43 dBm output power base station. The actual 1X ACLR value in practical implementations will be considerably better since the emission limits (i.e. flat mask, no slope) in the region of the second adjacent channel do not realistically model a power amplifier emissions roll-off.

(28)
The requirements at offsets of 3.08 and 8.08 MHz are equivalent to ACLR requirements of 33 and 43 dB from a 3X mobile station transmitter into a 3X or IMT‑DS mobile station receiver offset by 5 and 10 MHz respectively. With regard to base stations, [19] currently does not contain an explicit ACLR requirement for base stations. Nevertheless, the 1X spectrum emission limits described in [19] already provide protection of adjacent channels. A lower bound for the effective ACLR can be calculated by integrating the maximum allowed emissions of three neighbouring IMT-MC 1X channels over a 3.84 MHz integration bandwidth centered at the specified frequency offset. Results summarized in this Table are produced assuming three adjacent 38 dBm output power 1X base stations; the aggregate output power over the 5 MHz of assigned channels is 43 dBm.





		Notes relatives to Table 3 (end):


(29)
ACLR values are specified in Recommendation ITU-R M.1580, Annex 6.


(30) 
ACS = SNRmin + implementation loss + M –10 log10 (10M/10 – 1) + ACR, where the test margin, M, and the ACR are contained in the global core specification (WiMAX Forum Mobile Radio Specification version 0.3.1).


(31)
The absolute ACS values are the test values as specified in 3GPP TS25.104 and TS 25.105. The following conversion formula:




ACS_relative = ACS_test – Noise_floor – 10 log10 (10M/10 – 1)



can be used to derive relative ACS values, where M is the margin (dB) used in the ACS test, which is the useful signal level above the reference sensitivity level. For both IMT‑2000 CDMA direct spread and IMT‑2000 CDMA TDD (time code), M = 6 dB. ACS relative values are often used in sharing studies. 


(32)
For co-located base stations, this parameter captures the minimum coupling loss between two systems. Note: Higher values are achievable. For example, Report ITU‑R M.2045 suggests that a coupling loss of up to 70 dB is achievable with a few meters of antenna separation. In real deployment conditions, a coupling loss of up to 45 dB may be achievable.

(33) 
Antenna gains and downtilts are for 2 GHz.







TABLE 5

An example of IMT‑2000 assumed traffic model characteristics
for a mature network(1)

		Parameter

		Value



		Traffic environments

		Rural
Vehicular
Pedestrian
In-building (central business district)



		Maximum data rates

		Rural – 9.6 kbit/s
Vehicular – 144 kbit/s
Pedestrian – 384 kbit/s
In-building – 2 Mbit/s



		Cell size

		Rural – 10 km radius
Vehicular – 1 000 m radius
Pedestrian – 315 m radius
In-building – 40 m radius



		Users per cell during busy hour

		Rural – not significant
Vehicular – 4 700
Pedestrian – 42 300
In-building – 1 275



		Percent of total uplink traffic  64 kbit/s during busy hour

		Rural – not significant
Vehicular – 34%
Pedestrian – 30%
In-building – 28%



		Percent of total downlink traffic  64 kbit/s during busy hour

		Rural – not significant
Vehicular – 78%
Pedestrian – 74%
In-building – 73%



		Average number of users per cell per MHz during busy hour assuming frequency duplex operation

		Rural – not significant
Vehicular
 64 kbit/s – 16
 64 kbit/s – 4
Pedestrian
 64 kbit/s – 150
 64 kbit/s – 64
In-building
 64 kbit/s – 4
 64 kbit/s – 2



		(1)
Values in Table 4 were derived from Report ITU-R M.2023.





5
Characteristics in the bands below 1 GHz

These parameters apply to the frequency bands:

•
450-470 MHz

•
698-806 MHz


•
790-862 MHz

•
880-960 MHz

Editor’s note: It has to be checked whether the adjustments brought with respect to the “generic set of parameters” are adequately reflected in Sections 4.1 and 4.2…

5.1
Parameters for IMT-2000 CDMA DS and IMT-2000 OFDMA TDD WMAN

TABLE 6

Parameters for IMT-2000 CDMA DS and IMT-2000 OFDMA TDD WMAN




		

		

		IMT‑2000 CDMA 
Direct Spread

		IMT‑2000 OFDMA TDD WMAN



		

		TECHNOLOGIES

		UMTS (WCDMA)

		LTE (OFDM/SCFDMA)

		Mobile WiMAX (OFDMA)



		No.

		Parameter

		Base station

		Mobile station

		Base station

		Mobile station

		Base station

		Mobile station



		1.

		Class of emission

		5M00V7WEC

		5M00V7WEC

		For 1.4 MHz, 1M40V7WEW
For 3 MHz, 3M00V7WEW
For 5 MHz, 5M00V7WEW
For 10 MHz, 10M0V7WEW
(For 15 MHz, 15M0V7WEW
For 20 MHz, 20M0V7WEW


		For 1.4 MHz, 1M40V7WEW
For 3 MHz, 3M00V7WEW
For 5 MHz, 5M00V7WEW
For 10 MHz, 10M0V7WEW
(For 15 MHz, 15M0V7WEW For 20 MHz, 20M0V7WEW


		5 MHz, OFDMA
7 MHz, OFDMA
10 MHz, OFDMA




		2.

		Modulation parameters

		QPSK
16-QAM
64-QAM

		QPSK
|16-QAM

		QPSK
16-QAM
64-QAM

		QPSK
16-QAM
64-QAM

		QPSK16-QAM
64-QAM

		QPSK
16-QAM
64-QAM (optional)



		3.

		Duplex mode

		FDD

		FDD(/TDD
)

		FDD/TDD



		4.

		Spectral mask of signals, including

		-


		-


		-


		-


		The final WiMAX Forum emission masks for equipment in these frequency ranges remain under development.

An example of regulatory unwanted emission requirements can be found in the FCC regulations
 Sections 27.53 and 90.543 for the 700 MHz band (698-806 MHz). These provide an example of the target levels that will be taken into consideration during development of the final WiMAX Forum emission masks



		4.1

		−3 dB radiation bandwidth

		-

		-

		-

		-

		



		4.2

		−30 dB radiation bandwidth

		-

		-

		-

		-

		



		4.3

		−60 dB radiation bandwidth

		-

		-

		-

		-

		



		5.

		Maximum spectral power density, dB(mW/Hz)

		−22.8

		−41.8


		−23.5

		−43.5


		5 MHz: −23.6
7 MHz: −25.1
10 MHz: 
−26.6



See Note


		5 MHz: 
−43.5

7 MHz: –45.2
10 MHz: –46.6



See Note 14



		6.

		Signal bandwidth (MHz)

		3.84

		3.84

		1.08, 2.7, 4.5, 9, 13.5 and 18

		1.08, 2.7, 4.5, 9, 13.5 and 18

		4.60, 6.57, 
9.20 MHz
Note 


		4.47, 6.57 and 9.20 MHz
Note 




		7.

		Transmitter e.i.r.p. (dBm)

		

		

		

		

		

		



		7.1

		Maximum transmitter e.i.r.p. (dBm)

		55


		21


		5518

		2319

		55


		23




		7.2

		Average transmitter e.i.r.p. (dBm)

		Deployment dependant

		1 (rural)
−10 (urban)

		Deployment dependant

		3 (rural)
−8 (urban)

		Deployment dependant

		Not communicated



		8.

		Typical height of the transmitting antenna (m)

		20 to 30

		1.5

		20 to 30

		1.5

		15 to 32

		1.5



		9.

		Transmitting antenna type (sectorized/omnidirectional)

		3 sectors

		omni

		3 sectors

		omni

		sectorized

		omnidirectional



		10.

		Transmitting antenna gain, dBi

		15

		0

		15

		0

		15

		0



		11.

		Feeder loss (dB)

		3

		0

		3

		0

		3

		0



		12.

		Antenna pattern width, degrees

		

		

		

		

		

		



		12.1

		−
in the horizontal plane (at 3 dB)

		65°

		NA

		65°

		NA

		65°

		Omni



		12.2

		−
in the vertical plane

		ITU-R F.1336-2

		NA

		ITU-R F.1336-2

		NA

		ITU-R F.1336-2

		NA



		12.3

		−
antenna downtilt

		3°

		NA

		3°

		NA

		3°

		NA



		13.

		Relative level of side lobes

		Not standardized


		NA

		−20 dB

		NA

		−20 dB
See Note


		NA



		14.

		Channel bandwidth (MHz)


		5

		5

		1.4, 3, 5, 10, 15, 20

		1.4, 3, 5, 10, 15, 20

		5, 7, 10

		5, 7, 10



		15.

		Power control range (dB)

		>18

		75

		-


		63

		>10

		>45



		16.

		density of the equipments (number per km2)


		Rural: 4.5 users equipment operating at the same time (average number of simultaneously active users)
Urban: 4.5


		Deployment parameter

		Deployment parameter



		17.

		density of the equipment (number per km2) operating at co-frequency25

		Rural: 4.5 users equipment operating at the same time (average number of simultaneously active users)

Urban: 4.526

		Deployment parameter

		Deployment parameter



		18.

		Polarization discrimination (dB)

		3


		0

		327

		0

		Deployment parameter

		NA



		19.

		Capacity criteria, including capacity per cell

		Capacity in a cellular system can be measured in terms of simultaneous voice users per cell, data throughput per cell, etc. The actual capacity is dependent on the assumptions made about system configuration, loading, quality, and fairness, among other things.

		Deployment parameter

		Deployment parameter



		20.

		Frequency reuse factor

		1

		1

		1

		1

		Deployment parameter

		Deployment parameter



		21.

		Receiver thermal noise

		NF = 5 dB

		NF = 9 dB

		NF = 5 dB

		NF = 9 dB

		–109 dBm/MHz

		–106 dBm/MHz



		22.

		Reference sensitivity

		


		


		


		


		5 MHz QPSK 1/2: 
–91.6 dBm
7 MHz QPSK 1/2: 
–89.9 dBm


10 MHz QPSK 1/2: 
–88.5 dBm

		5 MHz QPSK 1/2: −91.5 dBm
7 MHz QPSK 1/2: −89.9 dBm


10 MHz QPSK 1/2: −88.5 dBm



		23.

		Receiver blocking response

		


		


		


		


		

		



		24.

		Coverage radius

		Rural: 3.46 km 
Urban: 2.698 km

		Rural: 3.46 km 
Urban: 2.698 km

		





NOTE 1 – This table contains only parameters relevant to IMT emissions (i.e. when the IMT system is the source of potential interference). Further parameters (e.g. receiver performance) are relevant for the case where the IMT system is the victim of interference. 

NOTE 2 – The density of the mobile terminals (number per km2), operating at the same frequency at the same time and in the same geographical area, as well as the average transmit power of terminals are also important parameters when studying potential interference from IMT mobile terminals particularly in the case of stochastic analysis and should therefore be considered in the coexistence studies.

TABLE 7

Complementary information about IMT-2000 OFDMA TDD WMAN (Mobile WiMAX)

		Frequency range MS (MHz)

		Frequency range BS (MHz)

		Profile name

		Channel freq. step (kHz)

		Channel bandwidth (MHz)

		FFT size

		Duplex mode

		Comments



		698-862

		698-862

		7E

		250

		5

		512

		TDD

		The bandwidths are applicable to both the MS and BS

MS is dual mode TDD/H-FDD



		

		

		

		

		7

		1024

		

		



		

		

		

		

		10

		1024

		

		



		

		

		

		

		2 × 5

		512

		FDD

		



		

		

		

		

		2 × 7

		1024

		

		



		

		

		

		

		2 × 10

		1024

		

		



		698-862

		698-862

		7A

		250

		5

		512

		TDD

		The bandwidths are applicable to both the MS and BS



		

		

		

		

		7

		1024

		

		



		

		

		

		

		10

		1024

		

		





5.2
Parameters for IMT-2000 CDMA MC (CDMA 2000, HRPD and UMB)

The values for requested system parameters are presented in Table YY. Please note that some parameters relating to UMB in this section (Tables YY and ZZ) are near completion in 3GPP2 and will be provided in future. Table ZZ shows the mobile station and access terminal maximum transmit power as currently specified in the 3GPP2 specifications. Additional information relating to the other band classes in Table TT will be provided in the future. It is anticipated that the maximum power and emission specifications for Band Classes 18 and 19 will be identical to those for Band Classes 7 and 10.

TABLE 8


Parameters for IMT-2000 CDMA MC (CDMA 2000, HRPD and UMB)

		

		

		IMT-2000 CDMA MC



		No.

		Parameter

		Base station

		Mobile station

		Base station

		Mobile station

		Base station

		Mobile station



		TECHNOLOGIES

		cdma2000

		HRPD

		UMB



		1.

		Class of emission

		

		

		

		

		

		



		2.

		Modulation parameters

		Forward link or downlink

		Data modulation: BPSK; QPSK, 8-PSK, 16-QAM
Spreading modulation: QPSK

		Data modulation: QPSK, 8-PSK, 16-QAM, and 64-QAM
Spreading modulation: QPSK

		Data modulation: QPSK, 8-PSK, 16-QAM, and 64-QAM



		

		

		Reverse link or uplink

		Data modulation: 64-ary Orthogonal Modulation, BPSK; QPSK, 8-PSK
Spreading modulation: HPSK

		Data modulation: BPSK; QPSK, 8-PSK
Spreading modulation: HPSK

		Data modulation: QPSK, 8-PSK, 16-QAM, and 64-QAM
Spreading modulation: QPSK (CDMA control segment)



		3.

		Duplex mode

		FDD

		FDD

		FDD/TDD





		

		

		IMT-2000 CDMA MC



		No.

		Parameter

		Base station

		Mobile station

		Base station

		Mobile station

		Base station

		Mobile station



		TECHNOLOGIES

		cdma2000

		HRPD

		UMB





		4.

		Spectral mask of signals, including

		See the Recommenda-tions ITU-R M.1580-2 and M.1581-2 for cdma-MC”


		See the Recommenda-tions ITU-R M.1580-2 and M.1581-2 for cdma-MC

		See the draft revision of Recommenda-tions ITU-R M.1580-2 and ITU-R M.1581-2 for cdma-MC (in Doc. 5D/327)

		See the draft revision of Recommenda-tions ITU-R M.1580-2 and ITU-R M.1581-2 for cdma-MC (in Doc. 5D/327)

		To be provided

		To be provided



		4.1

		−3 dB radiation bandwidth

		

		

		

		

		

		



		4.2

		−30 dB radiation bandwidth

		

		

		

		

		

		



		4.3

		−60 dB radiation bandwidth

		

		

		

		

		

		



		5.

		Maximum spectral power density, dB(mW/Hz) 

		−17.9


		−37.9
 for 1x, -42.9 for 3x

		−17.941 for n=1

		−37.9
 for n=1

		TBD

		TBD



		6.

		Signal bandwidth (MHz)

		1.2288 per carrier. One or three carriers can be used together, with carriers separated by 1.23 MHz for Band Class 0 and 1.25 MHz in other cases.

		1.2288 (1x) and 3.6864 (3x)

		1.2288 per carrier. One to fifteen carriers can be used together, with carriers separated by 1.23 MHz for Band Class 0 and 1.25 MHz in other cases.

		1.2288 per carrier. One to fifteen carriers can be used together, separated by 1.23 MHz for Band Class 0 and 1.25 MHz in other cases.

		0.768-19.6608 with step size of 0.1536

		0.768-19.6608 with step size of 0.1536





		No.

		Parameter

		Base station

		Mobile station

		Base station

		Mobile station

		Base station

		Mobile station



		TECHNOLOGIES

		cdma2000

		HRPD

		UMB



		7.

		Maximum Transmitter e.i.r.p. (dBm)

		Per Licence typically 56 per carrier assuming 43 dBm transmitter power 

		See Table 4

		Per Licence typically 56 per carrierassuming 43 dBm transmitter power 

		See Table 4

		To be provided

		To be provided



		8.

		Typical height of the transmitting antenna (m)

		30

		1.5

		30

		1.5

		32

		1.5



		9.

		Transmitting antenna type (sectorized/omnidirectional)

		3 sectors

		Omni

		3 sectors

		Omni

		3 sectors

		Omni



		10.

		Transmitting antenna gain, dBi

		15

		−1

		15

		−1

		17

		−1



		11.

		Feeder loss (dB)

		2

		2

		2

		2

		2

		2



		12.

		Antenna pattern width, degrees

		

		

		

		

		

		



		12.1

		−
in the horizontal plane (at 3 dB)

		70

		NA

		70

		NA

		70

		NA



		12.2

		−
in the vertical plane

		Not specified

		Not specified

		Not specified

		Not specified

		Not specified

		Not specified



		12.3

		−
antenna downtilt

		Not specified

		Not specified

		Not specified

		Not specified

		Not specified

		Not specified



		13.

		Relative level of side lobes

		Not specified

		Not specified

		Not specified

		Not specified

		Not specified

		Not specified



		14.

		Channel bandwidth (MHz)42

Channel bandwidth(s), some systems being capable of multiple bandwidths

		It has a chip rate of N = 1.2288 Mchip/s (currently, N = 1 and 3 are specified)
Carrier spacing is 1.23 MHz for band Class 0; 1.25 MHz for all other Band Classes

		M carriers of 1.2288 Mchip/s can be aggregated in a single or multi-carrier operation, where M  1, 2, 3, 4, …, 15. Carriers in a multi- carrier operation do not have to be contiguous and their spacing is multiple of 30, 50, 25  or 12.5 kHz depending on the Band Class

		Native bandwidth can fit deployment of 1.25 to 20 MHz (0.768 + N  0.1536 MHz, N  0, …, 123). Also, multi-carrier configurations can be used to aggregate two or more carriers of possibly different native bandwidths and operating in non−contiguous spectral allocation



		15.

		Power control range (dB)

		Open loop and
Closed loop (800, 400, 200, 50, 25, 12.5 Hz update rate) with power control steps:
0.25  N, N  dB

		Open loop and
Closed loop (600 and 150 Hz update rate)
with power control steps:
0.5  N, N  dB

		Open loop and
Closed loop (Once every N data frames (0.911 ms), N  4, 8, 16, 32) with power control steps: 0.25  N, N  dB



		16.

		Density of the equipments (number per km2)

		See Note


		See Note44

		See Note44

		See Note44

		See Note44

		See Note44



		17.

		Density of the equipments (number per km2) operating at co-frequency

		See Note44

		See Note44

		See Note44

		See Note44

		See Note44

		See Note44



		18.

		Polarization

		Not specified; typically vertical

		Not specified; typically vertical

		Not specified; typically vertical

		Not specified; typically vertical

		Not specified; typically vertical

		Not specified; typically vertical



		19.

		Capacity criteria, including capacity per cell

		Capacity in a cellular system can be measured in terms of simultaneous voice users per cell, data throughput per cell, etc. The actual capacity is dependent on the assumptions made about system configuration, loading, quality, and fairness, among other things.
The actual capacity of the system is not part of the cdma2000 specifications.



		20.

		Frequency reuse factor

		Frequency reuse of one is supported.



		21.

		Receiver thermal noise

		Band Class 0, 3, 10

		−108 dBm/
1.23 MHz (5 dB NF)

		−103 dBm/
1.23 MHz (10 dB NF)

		−108 dBm/
1.23 MHz 
(5 dB NF)

		−103 dBm/
1.23 MHz (10 dB NF)

		To be provided

		To be provided



		22.

		Reference sensitivity

		Band Class 0, 3, 10

		−122 dBm/
1.23 MHz
9 600 bit/s

		−104 dBm/
1.23 MHz 
(9 600 bit/s)
Traffic/cell 
−15.6 dB

		−122 dBm/
1.23 MHz
9 600 bit/s

		−105.5 dBm/ 1.23 MHz 
(307 kbit/s in 
2 slots)

		To be provided

		To be provided





TABLE 9

Maximum power for IMT-2000 CDMA MC mobile stations and HRPD access terminals
for band classes in the 698-862 MHz range

		Band class

		Mobile station class/ access terminal class

		Radiating measurement

		Lower limit

		Upper limit



		0 and 3

		Class I

		e.r.p.

		1 dBW (1.25 W)

		8 dBW (6.3 W)



		

		Class II

		e.r.p.

		−3 dBW (0.5 W)

		4 dBW (2.5 W)



		

		Class III

		e.r.p.

		−7 dBW (0.2 W)

		0 dBW (1.0 W)



		7 and 10

		Class I

		e.r.p.

		−3 dBW (0.5 W)

		4 dBW (2.5 W)



		

		Class II

		e.r.p.

		−7 dBW (0.2 W)

		0 dBW (1.0 W)





Table 10 maps the band classes in Table 9 to the actual frequencies.

TABLE 10

Band class designations in the 698-862 MHz range

		Band class

		Transmit frequency band (MHz)



		

		Mobile station

		Base station



		0

		815-849

		860-894



		3

		887-889
893-901
915-925

		832-834
838-846
860-870



		7

		776-788

		746-758



		10

		806-824
896-901

		851-869
935-940



		18

		787-799

		757-769



		19

		698-716

		728-746





With regard to the band class 5 (450-470 MHz band), the following parameters have to be adjusted:

· BS antenna gain, which would be 14 dBi

· The MS power levels are given below.  A typical MS uses class III.

Maximum power for IMT-2000 CDMA MC terminals
for band classes in the 450 - 470 MHz range

		Band class

		Mobile station class/ access terminal class

		Radiating measurement

		Lower limit

		Upper limit



		5

		Class I

		e.r.p.

		3 dBW (2 W)

		10 dBW (10 W)



		

		Class II

		e.r.p.

		−2 dBW (0.63 W)

		5 dBW (3.2 W)



		

		Class III

		e.r.p.

		−7 dBW (0.2 W)

		0 dBW (1.0 W)



		

		Class IV

		e.r.p.

		-12 dBW (0.063 W)

		-5 dBW (0.32 W)





6
Characteristics in the 3 400-3 600 MHz band

Editor’s note: Contributions are called for to fill in that section.
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TABLE 11

Requirements of clause 6.2


		Frequency of blocking signal

		Amplitude of blocking signal
(dBm)



		600 kHz <  |f – f0|  800 kHz

		(43



		800 kHz <  |f – f0|  1.6 MHz

		(43



		1.6 MHz < = |f – f0|  3 MHz

		(33



		3 MHz = |f – f0|

		(26
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Input signal level and interference ratio for outdoor 
BTS at reference performance


		Bearer
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		Coding scheme

		Error rate

		C/I
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		10% BLER

		18



		136HS Outdoor

		Vehicular A

		50

		PCS-5

		10% BLER

		21
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		Vehicular A
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		PCS-6

		10% BLER

		(see Note 1)



		136HS Outdoor

		Vehicular A

		120

		GCS-1

		10% BLER

		7



		136HS Outdoor

		Vehicular A

		120

		GCS-2

		10% BLER

		8.5



		136HS Outdoor

		Vehicular A

		120

		GCS-3

		10% BLER

		9.5



		136HS Outdoor

		Vehicular A

		120

		GCS-4

		10% BLER

		13.5



		136HS Outdoor

		Vehicular A

		120

		PCS-1

		10% BLER

		13



		136HS Outdoor

		Vehicular A

		120

		PCS-2

		10% BLER

		16



		136HS Outdoor

		Vehicular A

		120

		PCS-3

		10% BLER

		18



		136HS Outdoor

		Vehicular A

		120

		PCS-4

		10% BLER

		19.5



		136HS Outdoor
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		NOTE 1 – This is the GMSK interfering channel. The channel models in the above Table are taken directly from Recommendation ITU-R M.1225.
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Blocking and spurious response rejection


		Frequency band

		Desired signal (frequency, Fc)

		Blocking signal (frequency, F0)

		Spurious 
response limit 
(frequency, F0)
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		| fc – f0 | > 3 MHz
((/4 DQPSK)

		(102

		(30

		(45

		3



		3 MHz > | fc – f0 | > 90 kHz
((/4 DQPSK)

		(102

		(45

		(45

		3



		| fc – f0 | > 3 MHz
(8-PSK)

		(99

		(30

		(45

		3



		3 MHz > | fc – f0 | > 90 kHz
(8-PSK)

		(99

		(45

		(45

		3
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__________________

�	Future possible deployment.



�	Future possible deployment.



�	Rec. ITU-R SM.1138 “Determination of necessary bandwidths including examples for their calculation and associated examples for the designation of emissions” does not explicitly cover OFDMA signalling, therefore an alternative simple description is used here.



�	Future possible deployment and the preliminary parameters can also be used for LTE TDD related sharing studies.



�	Note that the FDD profile of mobile WiMAX is currently not part of Recommendation ITU-R M.1457. However, there is on-going work to include it.



�	See 3GPP Documents: TS 25 104 v 8.5.0, see section 6.6.3 and TS 36 141 v 8.5.0, see section 6.6.3.



�	See 3GPP Documents: TS 25 101 v 8.5.0, see section 6.6.2.1 and TS 34.121-1 v8.4.0, see section 5.9.



�	See 3GPP Documents: TS 36 104 v 8.5.0, see section 6.6.3 and TS 36 141 v 8.5.0, see section 6.5.2.1.



�	See 3GPP Documents: TS 36 101 v 8.4.0, see Table 6.6.2.1.1-1 (General E-UTRA spectrum emission mask) and TS 36 521-1 v 8.0.0, see section 6.6.



�	US Code of Federal Regulations, Title 47, FCC Rules Parts 27 and 90.



�	Based on a bandwidth of 3.84 MHz.



�	This value corresponds to a 4.5 MHz bandwidth, noting that other measurement bandwidth is possible: 1.08 MHz, 2.7 MHz, 9.0 MHz, 13.5 MHz and 18 MHz.



�	These are average spectral power density values based on item 7 over the specified channel bandwidth.



�	This value is average spectral power density based on item 7 and assumes the mobile station is transmitting on PUSC (partially used of Sub-Channels) with all Sub-Channels.



�	These values are corresponding to the utilized spectrum within 5, 7 and 10 MHz channel bandwidths in Up Link when PUSC is used.



�	These values are corresponding to the utilized spectrum within 5, 7 and 10 MHz channel bandwidths in Up Link when PUSC is used.



� 	See Annex 1.



� 	See Annex 2.



� 	This value does not take account of the effect of multiple transmit antennas.



�	WiMAX numbers for MS related to item 7 are preliminary numbers. WiMAX Forum profiles 7.A and 7.E of Table 2, in general, cover a range of power classes.



� 	See 3GPP Document TS 25.942, section 8.4.3.1 (Antenna installation) or section 10 (Antenna to antenna isolation).



�	A front-to-back ratio of 25 dB should be assumed.



�	This value refers to the block size.



�	See 3GPP Document TS 36104-830, Table 6.3.2.1-1 (E-UTRA BS total power dynamic range).



� 	See Annex 3.



� This figure can be used for sharing studies in urban areas, because the increase of population density in urban areas (compared with rural/suburban areas) is expected to be offset by the distribution of offered traffic to parallel networks deployed in the other available frequency bands. The networks expected to be deployed in the 800 MHz band will offer only limited capacity and thus will carry only a small fraction of the total offered traffic in urban areas.



� Typically base stations today use cross-polarized antennas (two sets of dipoles slanted at ±45° against the horizontal plane), usually transmitting on one of the two polarisation paths (either +45° or −45° for a given frequency) whilst receiving on both paths (to achieve polarisation diversity). Such signals provide an isolation of 3 dB against both horizontally and vertically polarised signals (e.g. DVB-T signals) due to cross-polarisation discrimination.



�	See 3GPP Document TS 25.104, section 7.2.



�	See 3GPP Document TS 25.101, section 7.3.



�	See 3GPP Document TS 36.104, section 7.2.



�	See 3GPP Document TS 36.101, section 7.3.



�	See 3GPP Document TS 25.104, section 7.5.



�	See 3GPP Document TS 25.101, section 7.6.3.



�	See 3GPP Document TS 36.104, section 7.6.



�	See 3GPP Document TS 36.101, section 7.6.3.



� 	Note that the FDD profile of mobile WiMAX is currently not part of the Recommendation ITU-R M.1457. However, there is on-going work to include it.



�	Note that some of the parameters in this table are typically not included in the cdma2000 specifications. These include: maximum spectral power density, transmitting antenna type, antenna gain, antenna height, antenna pattern, antenna downtilt, feeder loss, and polarization. Some information in these categories found in this table is listed in 3GPP2 report C.R1002 (cdms2000 Evaluation Methodology) and may be considered typical in some deployments.



�	Note that the TDD profile of UMB is currently not part the Recommendation ITU-R M.1457. However, there is on-going work to include it.



�	Note that these Recommendations are currently being reviewed by WP 5D.



�	Assumes 43 dBm maximum transmit power over 1.2288 MHz.



�	Assumes 23 dBm maximum transmit power over 1.2288 MHz.



� 	This value refers to the block size.



�	This is a function of frequency, coverage desired, propagation, data rates desired, etc.







C:\DANANG\TEMPS\372e.docx

C:\DANANG\TEMPS\372e.docx 




_1339228997.doc
- 2 -


5D/TEMP/371-E




		Radiocommunication Study Groups

		[image: image1.png]







		8th meeting of Working Party 5D
Da Nang, Viet Nam, 9-16 June 2010

		



		

		



		Source: Document 5D/TEMP/371

		



		

		15 June 2010



		

		English only



		Working Party 5D



		Working document towards a draft new Report on the coexistence studies in relation to Resolution 224 and Question 229 in the bands 790-862 and 698-806 MHz



		





1
Introduction


1.1
Scope/Purpose 


To undertake studies to assess the degree of compatibility between IMT systems and systems of other services operating at the frequency bands 790-862 and 698-806 MHz in the same or adjacent bands. Also the work will study compatibility between mobile systems with different technical characteristics and provide guidance on any impact the new considerations may have on spectrum arrangements of those mobile systems within the mandate of WP 5D. 


Consistent with ITU-R Resolution 224 (Rev. WRC-07) studies will be undertaken to determine if IMT systems can operate without receiving harmful interference from, or create harmful interference to, systems of the services that are allocated in same or adjacent bands. The studies will focus on deployment of Mobile Services/IMT and other primary services in the bands 790-862 and 698-806 MHz in the same geographical area and in adjacent geographical areas. 


1.2
Background and objectives of report


1.2.1
Previous ITU-R studies


1.2.1.2
JTG5/6 Studies


[Joint Task Group 5-6 (JTG 5-6) was established to undertake studies in accordance with Resolution 749 (WRC-07) and to prepare CPM text for WRC-12 Agenda item 1.17. The JTG 5-6 has concluded its work focusing on the protection of the broadcasting service, the aeronautical radionavigation service and the fixed service from the mobile service, including IMT, within the band 790-862 MHz for investigating regulatory actions in the regions 1 and 3. In addition, the JTG 5-6 studied potential aggregated interference effects due to multiple mobile system base stations for GE-06 contracting members.


No studies were undertaken by the JTG addressing the protection of the mobile service or IMT systems in, or below the band 790-862 MHz or the protection of the broadcasting service below 790 MHz.]


Editor’s Note: Further improvements on the wording would be needed

1.2.1.3 
SG 6A Studies 


1.2.2
Objective 


In accord with Resolution 224 (WRC-07) and Question 229, as well as with outcomes of the JTG 5‑6 work, where applicable, sharing studies would need to be undertaken that address: 


-The protection of IMT systems in the bands 790-862 and 698-806 MHz from potential interference caused by the co-channel or adjacent channel operation of the broadcasting service, the  aeronautical radionavigation service or the fixed service


-The coexistence between IMT systems and broadcasting systems in the band 698-806 MHz


-The coexistence between IMT systems and aeronautical systems in the band 698-806 MHz


-The coexistence between IMT systems and fixed systems in the band 698-806 MHz


-The coexistence between different IMT systems 


-The coexistence between IMT systems and other mobile systems

Editor’s Note: Further improvements on the wording of these bullets points would be needed


1.3
Structure of report


1.4
Glossary of terms


2
Services allocated on a primary basis in the bands 790-862 and 
698-806 MHz


Below is a summary of the services that are allocated on a primary basis globally or regionally in 790-862 and 698-806 MHz bands. Excluded from the summary are services that are allocated with the provision in the Radio Regulations that they operate either subject to not causing harmful interference to the other service operating in the bands indicated or they cannot claim protection from those services. 


2.1
MOBILE Service 


Table 2.1


Allocation to the Mobile Service on a Primary Basis in the bands 790-862 and 698-806 MHz


		Area

		Frequency Range (MHz)

		Additional Comments



		Global

		790-862; 

		



		Region 1

		790-862

		WRC-07 with a footnote RR No. 5.316B allocated this band to the mobile, except aeronautical mobile, service on a primary basis for the whole of Region 1 effective from 17 June 2015. In accordance with RR Nos. 5.316 and 5.316A sixty-seven Region 1 administrations have a primary mobile service allocation, which is effective until 16 June 2015, under the conditions stipulated in these footnotes.



		Region 2

		698-862; 

		



		Region 3

		698-862

		In Region 3 as well as in a number of countries of Region 1 the band 790-862 MHz has been allocated for mobile service for many years prior to WRC-07





2.2
BROADCASTING Service 


Table 2.2


Allocation to the Broadcast Service on a Primary Basis in the bands 790-862 and 698-806 MHz 


		Area

		Frequency Range (MHz)

		Additional Comments



		Global

		698-862

		



		Region 1

		698-862

		



		Region 2

		698-862

		



		Region 3

		698-862

		





2.2.1
GE06 Agreement and the coordination trigger mechanism
  


In 2006, countries in Region 1, except the territory of Mongolia, and in the Islamic Republic of Iran concluded a Regional Conference for the planning of digital television with the adoption of the GE06 Regional Agreement.  The GE06 Agreement contains plans for analogue and digital television broadcasting in the frequency bands 174-230 MHz and 470-862 MHz.  Under the provisions of the GE06 Agreement, a transition period was set following the Conference during which the assignments in the analogue Plan shall be protected. For the frequency band 
470-862 MHz this transition period will end on 17 June 2015 at 0001 hours UTC
. 


For Contracting Members to the GE06 Agreement, relevant provisions for a situation where at least one of the considered services is broadcasting can be found in the Agreement. However, the GE06 Agreement contains no provisions for the coordination of two primary terrestrial services other than broadcasting. The GE06 Agreement contains regulatory and technical provisions for the terrestrial broadcasting service and other terrestrial services, a Plan for digital TV, a Plan for analogue TV and the List of other primary terrestrial services which covers, inter alia, the band 790-862 MHz. The GE06 Agreement applies only to Region 1 countries (except Mongolia) and to the Islamic Republic of Iran.


Regarding the protection of digital broadcasting system, Table A.1.10 of Appendix 1 to Section I of Annex 4 of the GE06 Agreement defines a trigger field strength of 25 dBµV/m in the frequency range including 790 to 862 MHz for the identification of potentially affected administrations for the protection of the Plan from other primary terrestrial services. 


Trigger levels for the protection of mobile service are either based on pre-defined characteristics corresponding to some systems deployed when the GE06 Agreement was developed (e.g. NA type code applying to CDMA) or based on a generic formula (NB type code) which applies generically to cellular mobile systems. The protection criteria is currently calculated based on the notified characteristics of the stations in the mobile service and on the typical values which are provided for the noise figure, the antenna gain, the feeder loss and the man-made noise.  These values correspond to certain assumptions and are broadly technology independent. It was recognized (see Annex 1 to Document 5-6/180) by the JTG 5-6 that the coordination mechanisms of GE06 Agreement might not adequately protect IMT systems with base station antenna heights higher than to 27 m.


Each administration has obtained in the GE06 Agreement a certain level of rights in terms of spectrum access with the possibility to use these rights for any services to which the band is allocated. Overall, each administration has the opportunity to negotiate with its neighbours to adapt its rights to spectrum access in this band to the intended deployment. 


The GE06 Final Acts text states that “… Although the determination of the area within which coordination is required is based on technical criteria, it is important to note that it represents a regulatory concept, for the purpose of identifying the area within which detailed evaluations of the interference potential needs to be performed. Hence, the coordination area is not an exclusion zone within which the sharing of frequencies is prohibited, but a means for determining the area within which more detailed calculations need to be performed…”


According to this, the trigger field strength for the cross-border coordination mechanism under GE‑06 is to be used only for regulatory purposes to determine:


· when and with which administrations’ “coordination is required” and


· for which coordination situations “detailed evaluations of the interference potential needs to be performed”.


The reference equations for calculations are provided for guidance to administrations within the GE06 texts. There are also several identified types of mobile services together with system parameters. Administrations can provide exact system parameters for use in bilateral discussions following regulatory identification based on the generic values.2.3 FIXED Service 


Table 2.3


Allocation to the Fixed Service on a Primary Basis in the bands 790-862 and 698-806 MHz


		Area

		Frequency Range (MHz)

		Additional Comments



		Global

		806-862

		



		Region 1

		790-862

		



		Region 2

		806-862

		See also FN 5.293 and 5.297



		Region 3

		698-862

		





2.4
AERONAUTICAL RADIONAVIGATION Service


Table 2.4


Allocation to the Aeronautical Radionavigation Service on a Primary Basis 
in the bands 790-862 and 698-806 MHz 


		Area

		Frequency Range (MHz)

		Additional Comments



		Region 1

		698-862 

		Allocation limited to specific countries. See FN 5.302, 5.312; 5.323





The above information indicates that in the bands 790-862 and 698-806 MHz, IMT systems can operate in bands that are co-frequency or adjacent frequency to other mobile services, to broadcast services and to fixed services. Also in Region 1, and for countries in other Regions bordering the Region 1 countries listed in FN 5.312 and 5.323, IMT systems can operate in bands that are co-frequency or adjacent frequency to aeronautical radionavigation services. Thus studies addressing the compatibility and the protection of IMT systems operating co-frequency and adjacent frequency with other mobile, broadcast, fixed and aeronautical radionavigation services over a wide part of the world should be considered.  


3
Characteristics (including protection criteria) and parameters of mobile systems in the bands 790-862 and 698-806 MHz


3.2
698-806 MHz


3.3.1
LTE – FDD 


		Parameter

		Assumption 



		Environment

		



		Cellular layout

		



		BTS antenna gain

		



		

		



		BTS antenna height

		



		Inter-site distance

		



		Pathloss model

		



		Log-normal fade shadow

		



		Shadowing correlation

		



		Handover margin

		



		White noise power density

		



		BTS noise figure

		



		UE noise figure

		



		Scheduling algorithm

		



		System bandwidth

		



		BS max Tx power

		



		UE max Tx power

		



		UE min Tx power

		



		Power control algorithm

		



		P0PUSCH

		



		Alpha

		



		Traffic model

		



		Resource Block (RB) size

		



		RB number per active UEs

		



		Number of active UEs

		



		Link simulation interface

		





Editor’s Note:  Titles of tables to be reviewed according to parameters/comments provided in next meeting


3.3.2
LTE –TDD


		Parameter

		Assumption 



		Environment

		



		Cellular layout

		



		BTS antenna gain

		



		

		



		BTS antenna height

		



		Inter-site distance

		



		Pathloss model

		



		Log-normal fade shadow

		



		Shadowing correlation

		



		Handover margin

		



		White noise power density

		



		BTS noise figure

		



		UE noise figure

		



		Scheduling algorithm

		



		System bandwidth

		



		BS max Tx power

		



		UE max Tx power

		



		UE min Tx power

		



		Power control algorithm

		



		P0PUSCH

		



		Alpha

		



		Traffic model

		



		Resource Block (RB) size

		



		RB number per active UEs

		



		Number of active UEs

		



		Link simulation interface

		





Editor’s Note:  Titles of tables to be reviewed according to parameters/comments provided in next meeting


3.3.3 
The MCL between LTE TDD and LTE FDD for sharing studies


		MCL(including antenna gain)

		Assumption 



		BS-BS

		



		BS-UE

		



		UE-UE

		



		

		





Editor’s Note:  Titles of tables to be reviewed according to parameters/comments provided in next meeting


3.3.4
WiMax


3.4
790-862 MHz 


The characteristics and parameters for the mobile systems in the band 790-862MHz were provided by WP 5D to JTG 5-6 and are contained in Annex 2 of the JTG 5-6 final report 5-6/180 included here below: 




[image: image2.emf]Annex 2.doc




[Protection criteria for mobile systems in this band needs to be included]

4
Methodologies and propagation models used to assess compatibility


4.1
Scenarios, methodology and propagation models for compatibility studies between different IMT systems


4.1.1
Scenarios, methodology and propagation models for compatibility studies between LTE TDD and LTE FDD


The interference scenarios between LTE FDD and LTE TDD include:


-
Base station to UE interference (BS-UE) (Case 1).


-
UE to base station interference (UE-BS) (Case 2).


-
Base station to base station interference (BS-BS) (Case 3).


-
UE to UE interference (UE-UE) (Case 4).


Deterministic method can be used for the interference analysis of the Case3 and Case4. The Monto Carlo static simulation is needed for the Case1 and Case2. The further analysis is expected to provide by next meeting.


4.2
Scenarios, methodology and propagation models for compatibility studies between IMT systems and other mobile systems


4.2.1
Parameters and protection criteria for other mobile systems 


4.3 
Scenarios, methodology and propagation models for compatibility studies between IMT and Broadcasting Services 


4.3.1
Parameters and protection criteria for broadcasting systems 


Characteristics, parameters and protection criteria for broadcasting systems in the band 790‑862 MHz were provided in a number of contributions to JTG 5-6 and are contained in the Annex 3 of the JTG 5-6 final report (Document 5-6/180) included here below:




[image: image3.emf]Annex 3.doc




[Further information relevant to 6A and studies about TV receivers’ performance as well as protection criteria would be useful]


Editor’s Note: Protection criteria / Protection Ratios under study in WP 6A, to liaise with WP6A about this issue is necessary 


4.3.2
Compatibility between LTE FDD and DVB-T


4.2.2.1
Reverse duplex (shown in Figure 1):


-
DVB-T/  Tx to LTE FDD UE Rx, i.e. DVB-T/ TX interferes with LTE FDD UE Rx (Case 1A).


In Case 1A (reverse duplex), the DVB-T/ Tx interferes with an LTE FDD UE. In this case depending on the coverage radius around the DVB-T/Tx where unacceptable levels of interference are present, users will experience a loss of performance. The further simulation is needed to demonstrate the impact on LTE FDD UE.



-
LTE FDD BS Tx to DVB-T/ Rx, i.e. LTE FDD BS Tx interferes with DVB-T/  Rx (Case 1B).


In Case 2A (conventional duplex), the DVB-T/Tx interferes with an LTE FDD base station. That means a large number of LTE mobile users are affected, i.e. the users served by the bases station.  The further simulation is needed to demonstrate the impact on LTE FDD BS.


Figure 1


Reverse duplex arrangement


[image: image4.png]oo

Case 1A







4.2.2.2
Conventional duplex (shown in Figure 2):


-
DVB-T/Tx to LTE FDD BS Rx: in the cases LTE FDD BS receive in low band(adjacent to broadcasting band), therefore DVB-T interferes with LTE BS Rx (Case 2A).


In Case 1B, LTE FDD BS Tx interferes with DVB-T Rx. The interference could degrade DVB-T/ reception, and possible mitigation against it may be needed.


-
LTE FDD UE Tx to DVB-T/ Rx: i.e. LTE FDD UE interferes with DVB-T/ Rx (Case 2B).


In Case 2B, LTE FDD UE interferes with DVB-T/Rx. The impact of interference is similar to Case 1B; mitigation against it may be needed.

Figure 2 


Conventional duplex arrangement

[image: image5.png]FDD
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4.3.3
Compatibility between LTE TDD and DVB-T


For the compatibility between LTE TDD and DVB-T/…, the following scenarios can be identified:


-
DVB-T Tx to LTE TDD UE Rx (Case 1A).


-
LTE TDD BS Tx to DVB-T Rx (Case 1B).


-
DVB-T Tx to LTE TDD BS Rx (Case 2A).


-
LTE TDD UE Tx to DVB-T Rx (Case 2B).


The Monto Carlo simulation is needed for the analysis of Case1A and Case2B. Deterministic method can be used for the interference analysis of the Case1B and Case2A. The further studies shall be provided in the next meeting.

4.3.4
Compatibility between WiMax and DVB-T


4.4
Scenarios, methodology and propagation models for compatibility studies between IMT and Aeronautical Radionavigation Services 


4.4.1
Parameters and protection criteria for aeronautical radionavigation systems


Characteristics, parameters and protection criteria for aeronautical radionavigation systems in the band 790-862MHz were provided in a number of contributions to JTG 5-6 and are contained in the Annex 5 of the JTG 5-6 final report (Document 5-6/180) included here below:




[image: image6.emf]Annex 5.doc




4.5
Scenarios, methodology and propagation models for compatibility studies between IMT and Fixed Services


4.5.1
Parameters and protection criteria for fixed systems


Characteristics, parameters and protection criteria for fixed systems in the band 790-862 MHz were provided in a number of contributions to JTG 5-6 and are contained in the Annex 4 of the JTG 5-6 final report 5-6/180 included here below:




[image: image7.emf]Annex 4.doc




5
Studies and Results of Compatibility Studies between different IMT systems


…

6
Studies and Results of Compatibility Studies between different IMT systems and other mobile systems


…

7
Studies and Results of Compatibility Studies between IMT and Broadcasting Services 


…

8
Studies and Results of Compatibility Studies between IMT and Aeronautical Radionavigation Services


…


9
Studies and Results of Compatibility Studies between IMT and Fixed Services


…


10
Summary and Conclusions


REFERENCES

_________________

� This section is only for parties of GE-06 Agreement.



� For details, see the Final Acts of GE-06 Agreement.
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This document is a proposed list of parameters for the consideration of the Joint Task Group 5-6 and approval at its subsequent meeting (ITU-R Recommendations and Reports as appropriate).



It is noted that material imported from ITU-R Reports has to be agreed by JTG 5-6.



The list of ITU-R documents relevant for the aeronautical radionavigation service is given 
in Appendix 1.



List of parameters



Table 1 below contains characteristics of ARNS systems which operate or could operate in the 790‑862 MHz frequency band. They are extracted from Recommendation ITU-R M.1830.



Table 1



Technical characteristics of ARNS systems operating in the 790-862 MHz frequency band



			Type of station



Characteristics


			RSBN


			RLS 2 (Type 1)


			RLS 2 (Type 2)


			RLS 1 (Type 1)


			RLS 1 (Type 2)





			Application


			“Air-to-Ground”


			Secondary radars – Type 1 
(air traffic control)


			Secondary radars – Type 2


			Primary radars – Type 1


			Primary radars – Type 2





			Transmitter characteristics





			Station name


			Aircraft transmitter


			Ground radar transmitter


			Aircraft transponder transmitter


			Ground radar transmitter


			Aircraft transponder transmitter


			Ground radar transmitter


			Ground radar transmitter





			Maximum effective radiated pulse power (e.r.p.), dBW


			30.5


			48


			35


			69.5


			34.5


			82


			82





			Pulse power, dBW


			27


			31


			32


			40


			31


			52.5


			52.5





			Mean power, dBW


			0.5


			1


			14


			19.5


			10.5


			19.5


			19.5





			Off-duty ratio


			447


			1 000


			63.1


			112


			112


			1 995


			1 995





			Pulse repetition cycle, ms


			2.3


			1.3


			0.6


			1.8


			1.8


			1.8


			1.8





			Pulse length, μs


			5.1


			1.3


			8.7


			16


			16


			0.9-2


			0.9-2





			Necessary emission bandwidth, MHz


			3/0.7


			4


			4


			3


			8


			6


			3





			Antenna height, m


			0 to 10 000


			10


			0 to 10 000


			10


			0 to 10 000


			10


			10





			Maximum antenna gain


			3.5


			17


			3


			29.5


			3.5


			29.5


			29.5





			Antenna pattern


			ND


			3 dB beamwidth: vert. pl. = 28°



hor. pl. = 4°


			ND


			3 dB beamwidth: vert. pl. = 45°



hor. pl. = 3-5°


			ND


			3 dB beamwidth:



vert. pl. = 45°



hor. pl. = 4°


			3 dB beamwidth:



vert. pl. = 45°



hor. pl. = 4°





			Direction of the antenna main beam


			Lower hemisphere


			Azimuth: 
0-360°



Scan rate: 
6 min-1


			Lower hemisphere


			Azimuth: 0-360°



Scan rate: 
10 min-1


			Lower hemisphere


			Azimuth: 0-360°



Scan rate: 
6/10 min-1


			Azimuth: 0-360°



Scan rate:
6/10 min-1








Table 1 (end)


			Receiver characteristics





			Station name


			Ground radar receiver


			Aircraft responder of ground radar


			Ground radar receiver


			Aircraft responder of ground radar


			Ground radar receiver


			Ground radar receiver


			Ground radar receiver





			Antenna height, m


			10


			10 000


			10


			10 000


			10


			10


			10





			Polarization


			Linear, horizontal


			Linear, vertical


			Linear, vertical


			Linear, horizontal


			Linear, horizontal


			Linear, horizontal


			Linear, horizontal





			Maximum antenna gain


			22


			3


			17


			3


			28.4


			29.5


			29.5





			Antenna pattern


			3 dB beamwidth:



vert. pl. = 50°



hor. pl. = 4-5°


			ND


			3 dB beamwidth:



vert. pl. = 28°



hor. pl. = 4°


			ND


			3 dB beamwidth:



vert. pl. = 45°



hor. pl. = 3‑5°


			3 dB beamwidth:



vert. pl. = 45°



hor. pl. = 3-5°


			3 dB beamwidth:



vert. pl. = 45°



hor. pl. = 3-5°





			Direction of antenna main beam


			Azimuth: 0-360°



Scan rate:
100 min-1


			Lower hemisphere


			Azimuth: 
0-360°



Scan rate:
6 min-1


			Lower hemisphere


			Azimuth: 
0-360°



Scan rate:
10 min-1


			Azimuth:
0-360°



Scan rate:
 6/10 min-1


			Azimuth: 0-360°



Scan rate:
 6/10 min-1





			Permissible aggregate co-channel interference field strength provided for the necessary emission bandwidth (from all services), E, dB(μV/m)


			42


			52/591


			29/331


			73


			24/281


			13


			13





			1
Two values are given for use in the sharing studies and these values need to be refined following detailed reviews of the results of the studies and should not contradict the GE06 Agreement.


2
In the case when the interferer has orthogonal polarization in relation to the wanted signal, a polarization discrimination factor of 16 dB should be taken into account when calculating interference. However, it has to be noted that this value is applicable for fixed stations operating in the ARNS and in the mobile service as a mitigation technique during bilateral coordination process.








Appendix 1


List of relevant documents



			Reference


			Title / Description


			Relevance





			Rec. ITU-R M.1830


			Technical characteristics and protection criteria of aeronautical radionavigation service systems in the 645-862 MHz frequency band


			High





			Rec. ITU-R M.1461


			Procedures for determining the potential for interference between radars operating in the radiodetermination service and systems in other services


			High
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This document is a proposed list of parameters for consideration of Joint Task Group 5-6 and approval at subsequent meeting (extracted from the GE06 Agreement, ITU-R Recommendations and Reports and other input documents).
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Introduction



A list of system characteristics has been compiled below based on input documents to Joint Task Group 5-6, GE06 Agreement, ITU-R Recommendations and Reports as appropriate.



1
System parameters



In Regions 1 and 3 the following television systems are in use
:



Digital systems:



–
DVB-T



–
ISDB-T 



–
China DTV



–
ATSC



–
DVB-T2



–
DVB-H



Analogue systems:



–
PAL-G, I



–
NTSC/M



–
SECAM/D, K



1.1
Digital television systems



System parameter values for the DVB-T, ATSC and ISDB-T digital television systems are contained in Annexes A, B and C of Rec. ITU-R BT.1306.



TABLE 1



Digital television system parameters that may be required for sharing studies


			System parameter


			DVB-T


			ATSC



			ISDB-T






			Transmission method


			Multiple carrier - COFDM


			Single carrier


			Multiple carrier – Segmented COFDM





			Used bandwidth (MHz)


			5.71/6.66/7.61


			5.38/6.00/7.00 (–3 dB)


			Approximately
 5.57/6.5/7.4





			Channel raster 



(lower edge of channel (MHz))


			8 MHz channel raster: 



470+(n-21)*8



7 MHz channel raster
: 



526+(n-28)*7


			6 MHz channel raster


			6 MHz channel raster: 



470+(n-14)*6



7 MHz and 8 MHz channel raster, see note 
.





			Modulation


			QPSK, 16QAM, 64QAM


			8-VSB


			DQPSK, QPSK, 16‑QAM, 64‑QAM





			Code rate


			1/2, 2/3, 3/4, 5/6, 7/8


			R =2/3 trellis concatenated R=1/2 or R=1/4 trellis


			Convolutional code, mother rate 1/2 with 64 states.
Puncturing to rate 2/3, 3/4, 5/6, 7/8





			Guard interval


			1/4, 1/8, 1/16, 1/32


			n/a


			1/4, 1/8, 1/16, 1/32








			System parameter


			DVB-T


			ATSC


			ISDB-T





			Channel occupancy


			See Rec. ITU-R BT.1206


			Root raised cosine roll‑off 
R = 5.8%/[8.3%]/[7.1%]


			See Rec. ITU-R BT.1206





			Carrier-to-noise ratio in an AWGN channel


			Depending on modulation and channel code.
3.1-20.1 dB(3)


			Depending on channel code, 15.19 dB, 9.2 dB, 6.2 dB(1), (2)


			Depending on modulation and channel code
5.0-23 dB(4)





			(1)
Measured value. After RS decoding, error rate 3 ( 10–6


(2)
The C/N ratios are 9.2 dB for 1/2 rate concatenated trellis coding and 6.2 dB for 1/4 rate concatenated trellis coding.



(3)
Simulated with perfect channel estimation, non-hierarchical modes. Error rate before RS decoding 2 ( 10–4, error rate after RS decoding 1 ( 10–11


(4)
Measured with prototype receivers. Error rate before RS decoding 2 ( 10–4, error rate after RS decoding 1 ( 10–11








1.2
Analogue television systems



Characteristics of radiated signals of conventional analogue television systems are contained in Recommendation ITU-R BT.1701.


2
Broadcasting network characteristics in the GE06 Agreement


The main network characteristics are given in Table 2 with ranges for their values:


TABLE 2



			Network characteristics


			Range
GE06 Digital


			Range
GE06 Analogue





			Transmitter e.r.p: (dBW)


			From 24 to 53 dBW


			From –16 to 61 dBW





			Height above ground level


			From 2 to 360 metres


			From 2 to 320 metres





			Site altitude


			from –999 to 4 507 metres


			from –180 to 4 507 metres





			effective antenna height (m) 


			from –500 to 2 999 metres


			from –1 207 to 2 200 metres





			


			


			





			Antenna pattern


			ND or D


			ND or D





			Polarization


			horizontal or vertical or mixed,


			horizontal or vertical or mixed





			Downtilt angle


			From 0 to –1


			From 0 to –1





			…


			


			








3
Reception parameters


3.1
Reception parameters for DVB-T



TABLE 3



Reception parameters for the DVB-T


			Characteristic/Criteria


			


			DVB-T5


			





			


			RPC 1 
(Fixed reception)


			RPC 2 
(Mobile and portable outdoor)


			RPC 3 
(Portable indoor)





			Reference location probability


			95%


			95%


			95%





			Reference C/N (dB)


			21


			19


			17





			Reference (Emed)ref (dB(µV/m)) at fr = 650 MHz


			56


			78


			88





			% time availability assumed in planning


			99%


			99%


			99%





			Reference receiver height assumed in planning (m)


			10


			10


			10





			Real receiver height (m)


			10


			1.5


			1.5





			Antenna directivity discrimination


			Recommendation ITU R BT.419-3


			


			





			Antenna polarization discrimination


			Recommendation ITU R BT.419-3


			


			








1 
(Emed)ref: Reference value for minimum median field strength



RPC 1:
RPC for fixed reception



RPC 2:
RPC for portable outdoor reception or lower coverage quality portable indoor reception or mobile reception



RPC 3:
RPC for higher coverage quality for portable indoor reception



For other frequencies, the reference field-strength values in Table 3 shall be adjusted by adding the correction factor defined according to the following rule:



–
(Emed)ref (f) = (Emed)ref (fr) + Corr;



–
for fixed reception, Corr = 20 log10 (f/fr), where f is the actual frequency and fr the reference frequency of the relevant band quoted in Table 3;



–
for portable reception and mobile reception, Corr = 30 log10 (f/fr) where f is the actual frequency and fr the reference frequency of the relevant band quoted in Table 3.



The reference parameters of the RPC that are given in Table 3 (location probability, C/N, minimum median field strength) are not associated with a particular DVB-T system variant or a real DVB-T network implementation; rather, they stand for a large number of different real implementations. 



For instance, a DVB-T service for mobile reception might use as real implementation parameters a location probability of 99% and a rugged DVB-T variant with a C/N of 14 dB. Nevertheless, this service will be represented by RPC 2 with a reference location probability of 95% and a reference C/N of 19 dB without restricting the possibilities for the implementation of the “real” service for mobile DVB-T reception. 



The standard deviation used for the calculation of the location correction factor of each RPC shall be as follows:



–
for RPC 1 and RPC 2: 5.5 dB in VHF and UHF,



–
for RPC 3: 6.3 dB in VHF and 7.8 dB in UHF.



3.2
Reception parameters for DVB-H



The reception modes of DVB-H are defined using the following classification:



•
Class A: hand‑held portable outdoor reception



–
with external (for example telescopic or wired headsets) or integrated antenna



–
at no less than 1.5 m above ground level, at very low speed or at rest



•
Class B: hand‑held portable indoor reception



–
with external (for example telescopic or wired headsets) or integrated antenna



–
at no less than 1.5 m above ground level, at very low speed or at rest



–
on the ground floor in a room with a window in an external wall.



•
Class C: hand‑held reception inside a moving vehicle (car, bus etc.)



–
with the receiver connected to the external antenna of the vehicle.



–
at no less than 1.5 m above ground level, at higher speed.



•
Class D: hand‑held reception inside a moving vehicle (e.g. car, bus, etc.)



–
without connection of the receiver to the external antenna of the vehicle.



–
with external (for example telescopic or wired headsets) or integrated antenna.



–
at no less than 1.5 m above ground level, at higher speed.



The values used in Tables 5 and 6 are consistent for almost all the parameters with those provided in Recommendation ITU-R BT.1368, except for:



Receiver antenna gain for mobile reception (Class C): –1 dBd in Recommendation ITU-R BT.1368 and 0 dBd here;



Vehicle penetration loss (for Class D): 6 dB in Recommendation ITU-R BT.1368 and (median 8 dB, standard deviation 2 dB) here.



Table 5



			


			


			


			DVB-H





			


			


			


			Class A


			Class B


			Class C


			Class D





			


			


			


			


			


			


			





			Reference frequency


			Freq


			MHz


			800


			800


			800


			800





			Reference C/N


			C/N


			dB


			9.5


			9.5


			9.5


			9.5





			System variant


			


			


			QPSK, 1/4 GI, 1/2 CR, MPE-FEC 3/4





			Receiver noise figure


			F


			dB


			6


			6


			6


			6





			Equivalent noise band width


			B


			MHz


			7.61


			7.61


			7.61


			7.61





			Receiver noise input power


			Pn


			dBW


			–129.2


			–129.2


			–129.2


			–129.2





			Min. receiver signal input power


			Ps min


			dBW


			–119.7


			–119.7


			–119.7


			–119.7





			Min. equivalent receiver input voltage, 75 ohm


			Umin


			dBµV


			19


			19


			19


			19





			Antenna gain relative to half dipole


			Gd


			dB


			–7


			–7


			0


			–7





			Effective antenna aperture


			Aa


			dBm2


			–24.4


			–24.4


			–17.4


			–24.4





			Min power flux density at receiving location


			Phimin


			dB(W)/m2


			–95.3


			–95.3


			–102.3


			–95.3





			Min equivalent field strength at receiving location


			Emin


			dBµV/m


			50


			50


			43


			50





			Allowance for man-made noise


			Pmmn


			dB


			0


			0


			0


			0





			Penetration loss (building or vehicle)


			Lb, Lh


			dB


			


			11


			


			8





			Standard deviation of the penetration loss


			


			dB


			


			6


			


			2





			Diversity gain


			Div


			dB


			0


			0


			0


			0





			Location probability


			


			%


			70


			70


			90


			90





			Distribution factor


			


			


			0.5244


			0.5244


			1.2816


			1.2816





			Standard deviation


			


			


			5.5


			8.1


			5.5


			5.9





			Location correction factor


			Cl


			dB


			2.9


			4.2


			7.0


			7.6





			Minimum median equivalent field strength at 1.5 m a.g.l 50% time and 50% locations (location probability 70% for Classes A and B and 90% for Classes C and D)


			Emed_1.5m


			dBµV/m


			53.4


			65.7


			50.5


			66.1





			Location probability


			


			%


			95


			95


			99


			99





			Distribution factor


			


			


			1.6449


			1.6449


			2.3263


			2.3263





			Standard deviation


			


			


			5.5


			8.1


			5.5


			5.9





			Location correction factor


			Cl


			dB


			9.0


			13.3


			12.8


			13.7





			Minimum median equivalent field strength at 1.5 m a.g.l 50% time and 50% locations (location probability 95% for Classes A and B and 99% for Classes C and D)


			Emed_1.5m


			dBµV/m


			59.5


			74.8


			56.3


			72.2








Table 6



			


			


			


			DVB-H





			


			


			


			Class A


			Class B


			Class C


			Class D





			


			


			


			


			


			


			





			Reference frequency


			Freq


			MHz


			800


			800


			800


			800





			Reference C/N


			C/N


			dB


			15.5


			15.5


			15.5


			15.5





			System variant


			


			


			16-QAM, 1/4 GI, 1/2 CR, MPE-FEC 3/4





			Bit rate


			


			Mbps


			7.46


			7.46


			7.46


			7.46





			Receiver noise figure


			F


			dB


			6


			6


			6


			6





			Equivalent noise band width


			B


			MHz


			7.61


			7.61


			7.61


			7.61





			Receiver noise input power


			Pn


			dBW


			–129.2


			–129.2


			–129.2


			–129.2





			Min. receiver signal input power


			Ps min


			dBW


			–113.7


			–113.7


			–113.7


			–113.7





			Min. equivalent receiver input voltage, 75 ohm


			Umin


			dBµV


			25


			25


			25


			25





			Antenna gain relative to half dipole


			Gd


			dB


			–7


			–7


			0


			–7





			Effective antenna aperture


			Aa


			dBm2


			–24.4


			–24.4


			–17.4


			–24.4





			Min power flux density at receiving location


			Phimin


			dB(W)/m2


			–89.3


			–89.3


			–96.3


			–89.3





			Min equivalent field strength at receiving location


			Emin


			dBµV/m


			56


			56


			49


			56





			Allowance for man-made noise


			Pmmn


			dB


			0


			0


			0


			0





			Penetration loss (building or vehicle)


			Lb, Lh


			dB


			


			11


			


			8





			Standard deviation of the penetration loss


			


			dB


			


			6


			


			2





			Diversity gain


			Div


			dB


			0


			0


			0


			0





			Location probability


			


			%


			70


			70


			90


			90





			Distribution factor


			


			


			0.5244


			0.5244


			1.2816


			1.2816





			Standard deviation


			


			


			5.5


			8.1


			5.5


			5.9





			Location correction factor


			Cl


			dB


			2.9


			4.2


			7.0


			7.6





			Minimum median equivalent field strength at 1.5 m a.g.l 50% time and 50% locations (location probability 70% for Classes A and B and 90% for Classes C and D)


			Emed_1.5m


			dBµV/m


			59.4


			71.7


			56.5


			72.1





			Location probability


			


			%


			95


			95


			99


			99





			Distribution factor


			


			


			1.6449


			1.6449


			2.3263


			2.3263





			Standard deviation


			


			


			5.5


			8.1


			5.5


			5.9





			Location correction factor


			Cl


			dB


			9.0


			13.3


			12.8


			13.7





			Minimum median equivalent field strength at 1.5 m a.g.l 50% time and 50% locations (location probability 95% for Classes A and B and 99% for Classes C and D)


			Emed_1.5m


			dBµV/m


			65.5


			80.8


			62.3


			78.2








Appendix 1

List of relevant documents



			Reference


			Title / description


			Relevance





			Rec. ITU-R BT.417 


			Minimum field strengths for which protection may be sought in planning an analogue terrestrial television service


			[high]





			Rec. ITU-R BT.419 


			Directivity and polarization discrimination of antennas in the reception of television broadcasting


			[high]





			Rec. ITU-R BT.798 


			Digital television terrestrial broadcasting in the VHF/UHF bands


			[low]





			Rec. ITU-R BT.1123 


			Planning methods for 625-line terrestrial television in VHF/UHF bands


			[low]





			Rec. ITU-R BT.1125 


			Basic objectives for the planning and implementation of digital terrestrial television broadcasting systems


			[low]





			Rec. ITU-R BT.1206 


			Spectrum shaping limits for digital terrestrial television broadcasting


			[high]





			Rec. ITU-R BT.1306 


			Error correction, data framing, modulation and emission methods for digital terrestrial television broadcasting


			[High]





			Rec. ITU-R BT.1368 


			Planning criteria for digital terrestrial television services in the VHF/UHF bands


			[High]





			Rec. ITU-R BT.1735 


			Methods for objective quality coverage assessment of digital terrestrial television broadcasting signals of System B specified in Recommendation ITU-R BT.1306


			[High]





			Rec. ITU-R BT.1786 


			Criterion to assess the impact of interference to the terrestrial broadcasting service (BS)


			[low]





			Final acts of GE06


			Regional Radiocommunication Conference for planning of the digital terrestrial broadcasting service in parts of Regions 1 and 3, in the frequency bands 174-230 MHz and 470-862 MHz (RRC-06)


			[High]








�	The list of digital systems used in individual countries/administrations can be found in the website of the DVB Project Office. See (�HYPERLINK "http://www.dvb.org/about_dvb/dvb_worldwide/index.xml"�http://www.dvb.org/about_dvb/dvb_worldwide/index.xml�)




� 	JTG 5-6 did not undertake detailed studies with respect to this system. 




�	JTG 5-6 did not undertake detailed studies between MS and BS with respect to this system.  




� 	Varies according to Mode, more details are given in Recommendation ITU-R BT.1306.




� 	Used in Australia




� 	In Japan, “470 + (n-13)*6” is used.




� 	The parameters of channel raster depend on the planning of each administration.
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Attachment 1 (as supplied by JTG 5-6)

IMT parameters for the band 790-862 MHz provided by external organizations



PART 1: Parameters for UMTS (WCDMA), LTE (OFDMA) and WiMAX (OFDMA)



TABLE 1


Parameters for UMTS (WCDMA), LTE (OFDMA) and WiMAX (OFDMA)



			No.


			Parameter


			Base station


			Mobile station


			Base station


			Mobile station


			Base station


			Mobile station





			TECHNOLOGIES


			UMTS (WCDMA)


			LTE (OFDM/SCFDMA)


			Mobile WiMAX (OFDMA)





			1.


			Class of emission


			5M00V7WEC


			5M00V7WEC


			For 1.4 MHz, 1M40V7WEW
For 3 MHz, 3M00V7WEW
For 5 MHz, 5M00V7WEW
For 10 MHz, 10M0V7WEW
For 15 MHz, 15M0V7WEW
For 20 MHz, 20M0V7WEW



			For 1.4 MHz, 1M40V7WEW
For 3 MHz, 3M00V7WEW
For 5 MHz, 5M00V7WEW
For 10 MHz, 10M0V7WEW
For 15 MHz, 15M0V7WEW For 20 MHz, 20M0V7WEW



			5 MHz, OFDMA
7 MHz, OFDMA
10 MHz, OFDMA






			2.


			Modulation parameters


			QPSK
16-QAM
64-QAM


			QPSK
|16-QAM


			QPSK
16-QAM
64-QAM


			QPSK
16-QAM
64-QAM


			QPSK
16-QAM
64-QAM


			QPSK
16-QAM
64-QAM (optional)





			3.


			Duplex mode


			FDD


			FDD(/TDD
)


			FDD/TDD






			4.


			Spectral mask of signals, including


			-



			-



			-



			-



			The final WiMAX Forum emission masks for equipment in these frequency ranges remain. Under development.



An example of regulatory unwanted emission requirements can be found in the FCC regulations
 Sections 27.53 and 90.543 for the 700 MHz band (698-806 MHz). These provide an example of the target levels that will be taken into consideration during development of the final WiMAX Forum emission masks.





			4.1


			−3 dB radiation bandwidth


			-


			-


			-


			-


			





			4.2


			−30 dB radiation bandwidth


			-


			-


			-


			-


			





			4.3


			−60 dB radiation bandwidth


			-


			-


			-


			-


			








			No.


			Parameter


			Base station


			Mobile station


			Base station


			Mobile station


			Base station


			Mobile station





			TECHNOLOGIES


			UMTS (WCDMA) 


			LTE (OFDM/SCFDMA)


			Mobile WiMAX (OFDMA)





			5.


			Maximum spectral power density, dB(mW/Hz)


			−22.8


			−41.8



			−23.5


			−43.5



			5 MHz: −23.6
7 MHz: −25.1
10 MHz: 
−26.6




See Note



			5 MHz: 
−43.5

7 MHz: –45.2
10 MHz: –46.6




See Note14





			6.


			Signal bandwidth (MHz)


			3.84


			3.84


			1.08, 2.7, 4.5, 9, 13.5 and 18


			1.08, 2.7, 4.5, 9, 13.5 and 18


			4.60, 6.57, 
9.20 MHz
Note 



			4.47, 6.57 and 9.20 MHz
Note 






			7.


			Transmitter e.i.r.p. (dBm)


			


			


			


			


			


			





			7.1


			Maximum transmitter e.i.r.p. (dBm)


			55



			21



			5517


			2318


			55



			23






			7.2


			Average transmitter e.i.r.p. (dBm)


			Deployment dependant


			1 (rural)
−10 (urban)


			Deployment dependant


			3 (rural)
−8 (urban)


			Deployment dependant


			Not communicated





			8.


			Typical height of the transmitting antenna (m)


			20 to 30


			1.5


			20 to 30


			1.5


			15 to 32


			1.5





			9.


			Transmitting antenna type (sectorized/omnidirectional)


			3 sectors


			omni


			3 sectors


			omni


			sectorized


			omnidirectional





			10.


			Transmitting antenna gain, dBi


			15


			0


			15


			0


			15


			0





			11.


			Feeder loss (dB)


			3


			0


			3


			0


			3


			0





			12.


			Antenna pattern width, degrees


			


			


			


			


			


			





			12.1


			–  in the horizontal plane (at 3 dB)


			65°


			NA


			65°


			NA


			65°


			Omni





			12.2


			–  in the vertical plane


			ITU-R F.1336-2


			NA


			ITU-R F.1336-2


			NA


			ITU-R F.1336-2


			NA





			12.3


			–  antenna downtilt


			3°


			NA


			3°


			NA


			3°


			NA





			13.


			Relative level of side lobes


			Not standardized



			NA


			−20 dB


			NA


			−20 dB
See Note



			NA





			14.


			Channel bandwidth (MHz)



			5


			5


			1.4, 3, 5, 10, 15, 20


			1.4, 3, 5, 10, 15, 20


			5, 7, 10


			5, 7, 10





			15.


			Power control range (dB)


			>18


			75


			-



			63


			>10


			>45








			16.


			density of the equipments (number per km2)



			Rural: 4.5 users equipment operating at the same time (average number of simultaneously active users)
Urban : 4.5



			Deployment parameter


			Deployment parameter





			17.


			density of the equipment (number per km2) operating at co-frequency25


			Rural: 4.5 users equipment operating at the same time (average number of simultaneously active users)

Urban : 4.526


			Deployment parameter


			Deployment parameter





			18.


			Polarization discrimination (dB)


			3



			0


			327


			0


			Deployment parameter


			NA





			19.


			Capacity criteria, including capacity per cell


			Capacity in a cellular system can be measured in terms of simultaneous voice users per cell, data throughput per cell, etc. The actual capacity is dependent on the assumptions made about system configuration, loading, quality, and fairness, among other things.


			Deployment parameter


			Deployment parameter





			20.


			Frequency reuse factor


			1


			1


			1


			1


			Deployment parameter


			Deployment parameter





			21.


			Receiver thermal noise


			NF = 5 dB


			NF = 9 dB


			NF = 5 dB


			NF = 9 dB


			–109 dBm/MHz


			–106 dBm/MHz








			22.


			Reference sensitivity


			



			



			



			



			5 MHz QPSK 1/2: 
–91.6 dBm
7 MHz QPSK 1/2: 
–89.9 dBm



10 MHz QPSK 1/2: 
–88.5 dBm


			5 MHz QPSK 1/2: −91.5 dBm
7 MHz QPSK 1/2: −89.9 dBm



10 MHz QPSK 1/2: −88.5 dBm





			23.


			Receiver blocking response


			



			



			



			



			


			





			24.


			Coverage radius


			Rural: 3.46 km 
Urban: 2.698 km


			Rural: 3.46 km 
Urban: 2.698 km


			








NOTE 1 – This table contains only parameters relevant to IMT emissions (i.e. when the IMT system is the source of potential interference). Further parameters (e.g. receiver performance) are relevant for the case where the IMT system is the victim of interference. 



NOTE 2 – The density of the mobile terminals (number per km2), operating at the same frequency at the same time and in the same geographical area, as well as the average transmit power of terminals are also important parameters when studying potential interference from IMT mobile terminals particularly in the case of stochastic analysis and should therefore be considered in the coexistence studies.



TABLE 2


Complementary information about WiMAX (OFDMA)



			Frequency range MS (MHz)


			Frequency range BS (MHz)


			Profile name


			Channel freq. step (kHz)


			Channel bandwidth (MHz)


			FFT size


			Duplex mode


			Comments





			698-862


			698-862


			7E


			250


			5


			512


			TDD


			The bandwidths are applicable to both the MS and BS.



MS is dual mode TDD/H-FDD.





			


			


			


			


			7


			1024


			


			





			


			


			


			


			10


			1024


			


			





			


			


			


			


			2 × 5


			512


			FDD



			





			


			


			


			


			2 × 7


			1024


			


			





			


			


			


			


			2 × 10


			1024


			


			





			698-862


			698-862


			7A


			250


			5


			512


			TDD


			The bandwidths are applicable to both the MS and BS.





			


			


			


			


			7


			1024


			


			





			


			


			


			


			10


			1024


			


			








PART 2: Parameters for cdma2000, high rate packet data (HRPD), and ultra mobile broadband (UMB)



The values for requested system parameters are presented in Table 3. Please note that some parameters relating to UMB in this section (Tables 3 and 4) are near completion in 3GPP2 and will be provided in future. Table 4 shows the mobile station and access terminal maximum transmit power as currently specified in the 3GPP2 specifications. Additional information relating to the other band classes in Table 5 will be provided in the future. It is anticipated that the maximum power and emission specifications for Band Classes 18 and 19 will be identical to those for Band Classes 7 and 10.


TABLE 3



cdma2000, High Rate Packet Data (HRPD), and Ultra Mobile Broadband (UMB)


			No.


			Parameter


			Base station


			Mobile station


			Base station


			Mobile station


			Base station


			Mobile station





			Technologies


			cdma2000


			HRPD


			UMB





			1.


			Class of emission


			


			


			


			


			


			





			2.


			Modulation parameters


			Forward link or downlink


			Data modulation: BPSK; QPSK, 8‑PSK, 16-QAM
Spreading modulation: QPSK


			Data modulation: QPSK, 8-PSK, 16‑QAM, and 64-QAM
Spreading modulation: QPSK


			Data modulation: QPSK, 8-PSK, 16‑QAM, and 64-QAM





			


			


			Reverse link or uplink


			Data modulation: 64-ary Orthogonal Modulation, BPSK; QPSK, 8-PSK
Spreading modulation: HPSK


			Data modulation: BPSK; QPSK, 8‑PSK
Spreading modulation: HPSK


			Data modulation: QPSK, 8-PSK, 16‑QAM, and 64-QAM
Spreading modulation: QPSK (CDMA control segment)





			3.


			Duplex mode


			FDD


			FDD


			FDD/TDD









			No.


			Parameter


			Base station


			Mobile station


			Base station


			Mobile station


			Base station


			Mobile station





			Technologies


			cdma2000


			HRPD


			UMB








			4.


			Spectral mask of signals, including


			See the Recommenda-tions ITU-R M.1580-2 and ITU-R M.1581-2 for cdma-MC”



			See the Recommenda-tions ITU-R M.1580-2 and ITU-R M.1581-2 for cdma-MC


			See the draft revision of Recommenda-tions ITU-R M.1580-2 and ITU-R M.1581-2 for cdma-MC (in Doc. 5D/327)


			See the draft revision of Recommenda-tions ITU-R M.1580-2 and ITU-R M.1581-2 for cdma-MC (in Doc. 5D/327)


			To be provided


			To be provided





			4.1


			−3 dB radiation bandwidth


			


			


			


			


			


			





			4.2


			−30 dB radiation bandwidth


			


			


			


			


			


			





			4.3


			−60 dB radiation bandwidth


			


			


			


			


			


			





			5.


			Maximum spectral power density, dB(mW/Hz) 


			−17.9



			−37.9



			−17.940


			−37.941


			TBD


			TBD





			6.


			Signal bandwidth (MHz)


			1.2288 per carrier. One or three carriers can be used together, with carriers separated by 1.23 MHz for Band Class 0 and 1.25 MHz in other cases


			1.2288 (1x) and 3.6864 (3x)


			1.2288 per carrier. One to fifteen carriers can be used together, with carriers separated by 1.23 MHz for Band Class 0 and 1.25 MHz in other cases.


			1.2288 per carrier. One to fifteen carriers can be used together, separated by 1.23 MHz for Band Class 0 and 1.25 MHz in other cases.


			0.768-19.6608 with step size of 0.1536


			0.768-19.6608 with step size of 0.1536








			No.


			Parameter


			Base station


			Mobile station


			Base station


			Mobile station


			Base station


			Mobile station





			Technologies


			cdma2000


			HRPD


			UMB





			7.


			Maximum transmitter e.i.r.p. (dBm)


			Per licence typically 58 per carrier at 2 GHz, assuming 43 dBm power amplifier.


			See Table 4


			Per licence typically 58 per carrier at 2 GHz, assuming 43 dBm power amplifier.


			See Table 4


			To be provided


			To be provided





			8.


			Typical height of the transmitting antenna (m)


			32


			1.5


			32


			1.5


			32


			1.5





			9.


			Transmitting antenna type (sectorized/omnidirectional)


			3 sectors


			Omni


			3 sectors


			Omni


			3 sectors


			Omni





			10.


			Transmitting antenna gain, dBi


			17


			−1


			17


			−1


			17


			−1





			11.


			Feeder loss (dB)


			2


			2


			2


			2


			2


			2





			12.


			Antenna pattern width, degrees


			


			


			


			


			


			





			12.1


			–  in the horizontal plane (at 3 dB)


			70


			NA


			70


			NA


			70


			NA





			12.2


			–  in the vertical plane


			Not specified


			Not specified


			Not specified


			Not specified


			Not specified


			Not specified





			12.3


			–  antenna downtilt


			Not specified


			Not specified


			Not specified


			Not specified


			Not specified


			Not specified








			No/No


			Parameter


			Base station


			Mobile station


			Base station


			Mobile station


			Base station


			Mobile station





			Technologies


			cdma2000


			HRPD


			UMB





			13.


			Relative level of side lobes


			Not specified


			Not specified


			Not specified


			Not specified


			Not specified


			Not specified





			14.


			Channel bandwidth (MHz)
 



Channel bandwidth(s), some systems being capable of multiple bandwidths


			It has a chip rate of N= 1.2288 Mchip/s (currently, N = 1 and 3 are specified)
Carrier spacing is 1.23 MHz for band Class 0; 1.25 MHz for all other Band Classes.


			M carriers of 1.2288 Mchip/s can be aggregated in a single or multi-carrier operation, where M  1, 2, 3, 4, …, 15. Carriers in a multi- carrier operation do not have to be contiguous and their spacing is multiple of 30, 50, 25, 20, or 12.5 kHz depending on the band class.


			Native bandwidth can fit deployment of 1.25 to 20 MHz (0.768 + N  0.1536 MHz, N  0, …, 123). Also, multi-carrier configurations can be used to aggregate two or more carriers of possibly different native bandwidths and operating in non-contiguous spectral allocation.





			15.


			Power control range (dB)


			Open loop and
Closed loop (800, 400, 200, 50, 25, 12.5 Hz update rate) with power control steps:
0.25  N, N  dB


			Open loop and
Closed loop (600 and 150 Hz update rate)
with power control steps:
0.5  N, N  dB


			Open loop and
Closed loop (Once every N data frames (0.911 ms), N  4, 8, 16, 32) with power control steps: 0.25  N, N  dB





			16.


			density of the equipments (number per km2)


			See Note



			See Note43


			See Note43


			See Note43


			See Note43


			See Note43





			17.


			density of the equipments (number per km2) operating at co-frequency


			See Note43


			See Note43


			See Note43


			See Note43


			See Note43


			See Note43





			18.


			Polarization


			Not specified; typically vertical


			Not specified; typically vertical


			Not specified; typically vertical


			Not specified; typically vertical


			Not specified; typically vertical


			Not specified; typically vertical








			No/No


			Parameter


			Base station


			Mobile station


			Base station


			Mobile station


			Base station


			Mobile station





			Technologies


			cdma2000


			HRPD


			UMB





			19.


			Capacity criteria, including capacity per cell


			Capacity in a cellular system can be measured in terms of simultaneous voice users per cell, data throughput per cell, etc. The actual capacity is dependent on the assumptions made about system configuration, loading, quality, and fairness, among other things.
The actual capacity of the system is not part of the cdma2000 specifications.





			20.


			Frequency reuse factor


			Frequency reuse of one is supported.





			21.


			Receiver thermal noise


			Band class 0, 3, 10


			−105 dBm/
1.23 MHz (8 dB NF)


			−103 dBm/
1.23 MHz (10 dB NF)


			−105 dBm/
1.23 MHz 
(8 dB NF)


			−103 dBm/
1.23 MHz (10 dB NF)


			To be provided


			To be provided





			22.


			Reference sensitivity


			Band class 0, 3, 10


			−122 dBm/
1.23 MHz
9 600 bit/s


			−104 dBm/
1.23 MHz 
(9 600 bit/s)
Traffic/cell 
−15.6 dB


			−122 dBm/
1.23 MHz
9 600 bit/s


			−105.5 dBm/ 1.23 MHz 
(307 kbit/s in 
2 slots)


			To be provided


			To be provided








TABLE 4


Maximum power for cdma2000 mobile stations and HRPD access terminals
for band classes in the 790-862 MHz range



			Band class


			Mobile station class/ access terminal class


			Radiating measurement


			Lower limit


			Upper limit





			0 and 3


			Class I


			e.r.p.


			1 dBW (1.25 W)


			8 dBW (6.3 W)





			


			Class II


			e.r.p.


			−3 dBW (0.5 W)


			4 dBW (2.5 W)





			


			Class III


			e.r.p.


			−7 dBW (0.2 W)


			0 dBW (1.0 W)





			10


			Class I


			e.r.p.


			−3 dBW (0.5 W)


			4 dBW (2.5 W)





			


			Class II


			e.r.p.


			−7 dBW (0.2 W)


			0 dBW (1.0 W)








Table 5 maps the band classes in Table 4 to the actual frequencies.



Table 5



Band class designations in the 790-862 MHz range



			Band class


			Transmit frequency band (MHz)





			


			Mobile station


			Base station





			0


			815-849


			860-894





			3


			889-889
893-901
915-925


			832-834
838-846
860-870





			10


			806-824
896-901


			851-869
935-940





			18


			787-799


			757-769








Attachment 2

Generic set of parameters for IMT in the band 790-862 MHz to be used for sharing studies called for under AI 1.17



			No


			Parameter


			Base station


			Mobile station





			1.


			Class of emission


			


			





			2.


			Modulation parameters


			QPSK
16-QAM
64-QAM


			QPSK
16-QAM
64-QAM





			3.


			Duplex mode


			FDD/TDD





			4.


			Spectral mask of signals, including


			-



			-






			4.1


			−3 dB radiation bandwidth


			-


			-





			4.2


			−30 dB radiation bandwidth


			-


			-





			4.3


			−60 dB radiation bandwidth


			-


			-





			5.


			Maximum spectral power density, dB(mW/Hz)


			−23


			−42.5





			6.


			Signal bandwidth (MHz)


			-






			7.


			Transmitter e.i.r.p. (dBm)


			


			





			


			Maximum Transmitter e.i.r.p. (dBm)


			55
, 



			21 to 23






			


			Average Transmitter e.i.r.p. (dBm)


			Deployment dependant


			2 (rural)
−9 (urban)





			8.


			Typical height of the transmitting antenna (m)


			20 to 30


			1.5





			9.


			Transmitting antenna type (sectorized/omnidirectional)


			3 sectors


			omni





			10.


			Transmitting antenna gain, dBi


			15


			0





			11.


			Feeder loss (dB)


			3


			0





			12.


			Antenna pattern model


			ITU-R F.1336-2



			omni





			12.1


			–  aperture in the horizontal plane at 3 dB (in deg.)


			65


			NA








			No


			Parameter


			Base station


			Mobile station





			12.2


			–  aperture in the vertical plane at 3 dB (in deg.)


			15



			NA





			12.3


			–  antenna downtilt


			3°


			NA





			13.


			Relative level of side lobes


			–20 dB


			NA





			14.


			Channel bandwidth (MHz)



			5
1.25


			5
1.25





			15.


			Power control range (dB)


			20


			60





			16.


			density of the active users
,
  (number per km2)


			Rural: 1
 active user operating at the same time (average number of simultaneously active users)



Suburban : 13



Urban/In-building : 18





			17.


			density of user equipments (number per km2) simultaneously operating in a 5 MHz bandwidth53,






			Rural = 0.17 (Freq reuse=1)
Rural = 0.17 (Freq reuse=3)



Suburban = 2.16 (Freq reuse=1)



Urban = 3 (Freq reuse=1)












			No


			Parameter


			Base station


			Mobile station





			18.


			Polarization discrimination (dB)


			3



			0





			19.


			Capacity criteria, including capacity per cell


			Capacity in a cellular system can be measured in terms of voice users per cell, data throughput per cell, etc. The actual capacity is dependent on the assumptions made about system configuration, loading, quality, and fairness, among other things.





			20.


			Frequency reuse factor


			1 or 3






			21.


			Receiver thermal noise (dBm/channel)


			−102



			−9859





			22.


			Reference sensitivity


			-



			-






			23.


			Receiver blocking response


			-



			-






			24.


			Coverage radius


			Rural: 8 km 



Suburban : 2 km
Urban: 0.5 km








Annex 1

Uplink emission levels and TPC usage



UE uplink emission levels



Field surveys indicate that average UE emission levels are typically more than 20 dB below the 3GPP specified maximum levels and, to maintain sufficient signal margins to accommodate fading, obstructions and higher-rate services, rarely approach the specified maximum level even at cell boundaries. For a sample rural cell, average UE emission levels of around +2 dBm have been measured in field surveys of an active IMT system operating in the 800 MHz band in Australia – in comparison to the specified maximum level of +24 dBm.



Implications of uplink TPC



IMT system protocols explicitly ensure that UE emissions are always set to the minimum necessary power level to achieve a target block error ratio (BLER) as measured at the serving base station receiver. If the BLER target is not achieved, the serving base station may issue a sequence of commands to the relevant UE to step-increment its uplink emission level (step size = 0.5~1 dB), until the BLER target is achieved. Notably, because of varying local propagation and traffic loading conditions, there is no algorithm or formula universally applicable to model uplink TPC and so a statistical approach to determining mean uplink emission level is therefore required.



For the cross-border sharing scenarios considered by the JTG 5-6 in accordance with Resolution 749, that refers to ‘cost-effective coverage’ with a particular focus on ‘areas of low population density’, an average UE emission level of +2 dBm (with SD = 6 dB) can be assumed for undertaking sharing studies.



For JTG 5-6 sharing/compatibility studies the following method (“algorithm”) can be used to determine the UE EIRP being transmitted for a given propagation path:


–
Using the JTG 5-6 propagation model the median downlink propagation loss can be calculated for the given propagation path. 



–
This same median propagation loss is then used for the uplink path.



–
This median loss is used to determine the UE e.i.r.p. for the path considered, taking account of the base station receiver sensitivity, etc.



Annex 2

Downlink emission levels and TPC usage



Downlink TPC



Downlink power control is only rarely operational, and applies only to unusual situations where UEs can approach very near to the serving IMT base station. For the sharing studies undertaken by the JTG, only cross-border scenarios are considered where IMT base stations are located some distance from national borders. Moreover, generally only the UEs approaching the cell boundary in the vicinity of national borders can be considered to potentially contribute interference signals. Therefore, the downlink TPC function is not relevant to the task of the JTG.



Annex 3

Derivation of the user density values provided by Sector Members



Resolution 749 states: “… that the favourable propagation characteristics of the band 470‑806/862 MHz are beneficial to provide cost-effective solutions for coverage, including large areas of low population density”. 



A number of 4.5 users/km2 is considered as a high-end estimate for the number of users in large areas of low population density. It is noted that in arriving at this estimate a number of simplifications were made, which may lead to an over-estimate of the number of simultaneously transmitting mobile terminals per area. Firstly, the fact that some users might run sessions of multiple types of mobile applications in parallel has not been considered. Furthermore, the calculation is not based on current traffic volume occurring simultaneously in a frequency band; the value of 4.5 users/km2 is based on a forecast of the total amount of mobile traffic in all available frequency bands, radio access techniques and network deployments for the year 2020. In rural areas other frequency bands (e.g. GSM 900 MHz) may be available in addition to the 790-862 MHz band. Some traffic will be carried by those IMT bands which lower the aggregate number of 4.5 users/km2 given above.



The methodology used to determine the number of simultaneously transmitting mobile terminals relies on the calculation, of demographic information, market penetration, session arrival rate per user during the busy hour and the mean session duration for each expected future type of mobile applications (as predicted in UMTS Forum reports 33, 37, 40). Based on these parameters the session arrival and departure process is modelled as a birth-and-death Markov chain, which enables calculating the average number of simultaneously existing sessions per area using well-established mathematical formulas. The values assumed for subscriber density and market penetration were derived from market forecasts for mobile applications in the reports mentioned above that were developed to assess spectrum requirements for WRC-07 Agenda item 1.4. In particular, the market forecasts assumed are representative for the year 2020 and a rather highly populated European country. It is further noted that considering a cell radius of 3.46 km in a rural area (see field No. 24), this value corresponds to more than 170 active users at the same time in a given cell (one base station).



Applying the above mentioned methodology and values, the average number of simultaneously active users per km2 is derived as 4.5. 



Annex 4

Derivation of the user density values provided
by Working Party 5D



Attachment 1 to this document suggests as a density of equipment 4.5 users/km2. This number is based on the total traffic forecasts in 2020, in all possible IMT frequency bands. If the ERC Report 65
 model is used and the fractions of active users per cell in different environments in Table A7 of ERC Report 65 are kept fixed, we can estimate the user density on 790-862 MHz band. As digital dividend is considered as a coverage band, the 10% no coverage area in Table A7 of ERC Report 65 is included here to rural area, changing the rural land from 87% to 97%.




0.97 × 0.3 × P + 0.0298 × 12.5 × P + 0.0002 × 23.7 × P = 4.5 (users/km2)




P 
= scaling factor from 1998 values to 2020 calculations  = 6.7341



The apportionment amongst the different environments should be seen as an example taken from ERC Report 65.



The new user densities for all IMT bands are now: 




Rural: 2.02 users/km2


Suburban: 84.18 users/km2


Urban/Central Business District: 159.6 users/km2


The amount of other available spectrum can be taken into account as follows:




Rural case: the traffic and users are using both the GSM900 and the 790-862 MHz band, so, the final user density is (this is a very conservative assumption, as GSM1800 and UMTS 2 GHz coverage is much wider than urban-suburban cases):





30/65 × 2.02 = 0.93 users/km2



Suburban case: The traffic is divided to GSM900, GSM1800, UMTS 2 GHz and the 
790-862 MHz bands. The user density for the 790-862 MHz band is:





30/200 × 84.12 = 12.61 users/km2



Urban/Central Business District: In addition to suburban case, also the 2.6 GHz is in use: The user density in the 790-862 MHz band is:





159.6 × 30/270 = 17.73 users/km2



Then the average user density in the 790-862 MHz band can be calculated:





0.97 × 0.93 + 0.0298 × 12.61 + 0.0002 ×  17.73 = 1.28 users/km2


Rounding these figures, this leads to:



			Active users (users/km2 ) in the band 790‑862 MHz


			Rural


			1





			


			Urban/suburban


			13





			


			Urban/Central Business District


			18








Cross check with the capacity of the interfaces (upper limit on the density of users)



In a radio interface based on OFDMA, the bandwidth is divided into resource blocks (or its equivalent), and one or more resource blocks is assigned to a user at any instant in time. The maximum number of simultaneous users cannot exceed the number of available resource blocks. If the number of users exceeds the number of resource blocks, or the service to a user requires a lower data rate than can be provided by a single resource block, the resource blocks are multiplexed in time.



In a 5 MHz LTE FDD channel, there are 25 resource blocks in the uplink. In practice, some users will be using more than one resource block in the uplink; therefore 20 was taken as a practical maximum for the number of co-frequency users in 5 MHz channel
.   However, the number of users that can be supported by a base station is not limited by the number of resource blocks – if the number of users is higher, they are supported sequentially in time, and they therefore do not increase the aggregate interference at a particular instant in time.



The transmitting antenna characteristics defined in Attachment 2 equate to a three-sector base station configuration. For a frequency reuse factor of one, each carrier will be used three times in each coverage radius, and for a frequency reuse factor of three, each carrier will be used once.



The density of user equipments in Row 17 (number per km2) operating at co-frequency is therefore the lesser of the values derived from the density of active equipments. (Dmax (equipments)) and the physical limitations of the radio interface (Dmax (radio interface)).





(Dmax (equipments)) = (density of active users) / (number of available 5 MHz channels)





Dmax (radio interface) = (maximum number of resource blocks/5 MHz) * (3 / reuse) / (π r2)




(number of available 5 MHz channels) = 6 for FDD, 12 for TDD




r 
= coverage radius



			FDD


			Urban



(reuse 1)


			Dmax (equipments)


			3





			


			


			Dmax (radio interface)


			152





			


			Suburban



(reuse 1)


			Dmax (equipments)


			2.166





			


			


			Dmax (radio interface)


			9.55





			


			Rural



(reuse 3)


			Dmax (equipments)


			0.17





			


			


			Dmax (radio interface)


			0.199





			


			Rural



(reuse 1)


			Dmax (equipments)


			0.17





			


			


			Dmax (radio interface)


			0.6








Maximum number of resource blocks/5 MHz is assumed to be 40 i.e. multiple user MIMO (assuming two base station antennas) with some terminals simultaneously using resource blocks on different MIMO branches.



Appendix 1

List of relevant documents



			Reference


			Title / description


			Relevance





			Rec. ITU-R M.687


			International Mobile Telecommunications-2000 (IMT-2000)


			[high]





			Rec. ITU-R M.819


			International Mobile Telecommunications-2000 (IMT-2000) for developing countries


			[low]





			Rec. ITU-R M.1036-3


			Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications-2000 (IMT-2000) in the bands 806-960 MHz, 1 710-2 025 MHz, 2 110‑2 200 MHz and 2 500-2 690 MHz


			[high]





			Rec. ITU-R M.1634


			Interference protection of terrestrial mobile service systems using Monte Carlo simulation with application to frequency sharing


			[high]





			Rec. ITU-R M.1635


			General methodology for assessing the potential for interference between IMT-2000 or systems beyond IMT-2000 and other services


			[high]





			Rec. ITU-R M.1767


			Protection of land mobile systems from terrestrial digital video and audio broadcasting systems in the VHF and UHF shared bands allocated on a primary basis


			[high/
medium]





			Rec. ITU-R M.1768


			Methodology for calculation of spectrum requirements for the future development of the terrestrial component of IMT-2000 and systems beyond IMT-2000


			[high]





			Rec. ITU-R M.1808


			Technical and operational characteristics of conventional and trunked land mobile systems operating in the mobile service allocations below 869 MHz to be used in sharing studies


			[high]





			Rec. ITU-R M.1823


			Technical and operational characteristics of digital cellular land mobile systems for use in sharing studies


			[high]





			Rec. ITU-R M.1824


			System characteristics of television outside broadcast, electronic news gathering and electronic field production in the mobile service for use in sharing studies


			[medium]





			Rec. ITU-R M.1825


			Guidance on technical parameters and methodologies for sharing studies related to systems in the land mobile service


			[high]





			Report ITU-R M.2039


			Characteristics of terrestrial IMT-2000 systems for frequency sharing/interference analyses, ITU, 2004


			[high]








�	Future possible deployment.




� 	Future possible deployment.




�	Rec. ITU-R SM.1138 “Determination of necessary bandwidths including examples for their calculation and associated examples for the designation of emissions” does not explicitly cover OFDMA signalling, therefore an alternative simple description is used here.




�	Future possible deployment and the preliminary parameters can also be used for LTE TDD related sharing studies.




� 	Note that the FDD profile of mobile WiMAX is currently not part of Recommendation ITU-R M.1457. However, there is on-going work to include it.




�	See 3GPP Documents: TS 25 104 v 8.5.0, see section 6.6.3 and TS 36 141 v 8.5.0, see section 6.6.3.




�	See 3GPP Documents: TS 25 101 v 8.5.0, see section 6.6.2.1 and TS 34.121-1 v8.4.0, see section 5.9.




�	See 3GPP Documents: TS 36 104 v 8.5.0, see section 6.6.3 and TS 36 141 v 8.5.0, see section 6.5.2.1.




�	See 3GPP Documents: TS 36 101 v 8.4.0, see Table 6.6.2.1.1-1 (General E-UTRA spectrum emission mask) and TS 36 521-1 v 8.0.0, see section 6.6.




�	US Code of Federal Regulations, Title 47, FCC Rules Parts 27 and 90.




�	Based on a bandwidth of 3.84 MHz.




�	This value corresponds to a 4.5 MHz bandwidth, noting that other measurement bandwidth are possible: 1.08 MHz, 2.7 MHz, 9.0 MHz, 13.5 MHz and 18 MHz.




�	These are average spectral power density values based on item 7 over the specified channel bandwidth.




�	This value is average spectral power density based on item 7 and assumes the mobile station is transmitting on PUSC (Partially Used of SubChannels) with all subchannels.




�	These values are corresponding to the utilized spectrum within 5, 7 and 10 MHz channel bandwidths in Up Link when PUSC is used.




�	These values are corresponding to the utilized spectrum within 5, 7 and 10 MHz channel bandwidths in Up Link when PUSC is used.




� See Annex 1.




� See Annex 2.




� This value does not take account of the effect of multiple transmit antennas.




�	WiMAX numbers for MS related to item 7 are preliminary numbers. WiMAX Forum profiles 7.A and 7.E of Table 2, in general, cover a range of power classes.




� See 3GPP Document TS 25.942, section 8.4.3.1 (Antenna installation) or section 10 (Antenna to antenna isolation).




�	A front-to-back ratio of 25 dB should be assumed.




�	This value refers to the block size.




�	See 3GPP Document TS 36104-830, Table 6.3.2.1-1 (E-UTRA BS total power dynamic range).




� See Annex 3.




� This figure can be used for sharing studies in urban areas, because the increase of population density in urban areas (compared with rural/suburban areas) is expected to be offset by the distribution of offered traffic to parallel networks deployed in the other available frequency bands. The networks expected to be deployed in the 800 MHz band will offer only limited capacity and thus will carry only a small fraction of the total offered traffic in urban areas.




� Typically base stations today use cross-polarized antennas (two sets of dipoles slanted at ±45° against the horizontal plane), usually transmitting on one of the two polarisation paths (either +45° or −45° for a given frequency) whilst receiving on both paths (to achieve polarisation diversity). Such signals provide an isolation of 3 dB against both horizontally and vertically polarised signals (e.g. DVB-T signals) due to cross-polarisation discrimination.




�	See 3GPP Document TS 25.104, section 7.2.




�	See 3GPP Document TS 25.101, section 7.3.




�	See 3GPP Document TS 36.104, section 7.2.




�	See 3GPP Document TS 36.101, section 7.3.




�	See 3GPP Document TS 25.104, section 7.5.




�	See 3GPP Document TS 25.101, section 7.6.3.




�	See 3GPP Document TS 36.104, section 7.6.




�	See 3GPP Document TS 36.101, section 7.6.3.




� 	Note that the FDD profile of mobile WiMAX is currently not part of the Recommendation ITU-R M.1457. However, there is on-going work to include it.




�	Note that some of the parameters in this table are typically not included in the cdma2000 specifications. These include: maximum spectral power density, transmitting antenna type, antenna gain, antenna height, antenna pattern, antenna downtilt, feeder loss, and polarization. Some information in these categories found in this table is listed in 3GPP2 report C.R1002 (cdms2000 Evaluation Methodology) and may be considered typical in some deployments.




�	Note that the TDD profile of UMB is currently not part the Recommendation ITU-R M.1457. However, there is on-going work to include it.




�	Note that these Recommendations are currently being reviewed by WP 5D.




�	Assumes 43 dBm maximum transmit power over 1.2288 MHz.




�	Assumes 23 dBm maximum transmit power over 1.2288 MHz.




�	This value refers to the block size.




�	This is a function of frequency, coverage desired, propagation, data rates desired, etc.




�	See 3GPP Document: TS 36 104 v 8.5.0, see section 6.6.3 and TS 36 141 v 8.5.0, see section 6.5.2.1.




�	See 3GPP Document: TS 36 101 v 8.4.0, see Table 6.6.2.1.1-1 (General E-UTRA spectrum emission mask) and TS 36 521-1 v 8.0.0, see section 6.6.




�	Depending on the technology, this parameter can take the following values: 3.84 MHz, 4.5 MHz or 4.6 MHz in a block of 5 MHz; 1.2288 MHz in a block of 1.25 MHz.




� 	See Annex 2.




�	In particular remote rural areas such as some parts of Russia, the e.i.r.p. value may be higher.




� 	See Annex 1.




�	Although this ITU-R Recommendation applies to frequency bands above 1 GHz, it is considered that sectorial antennas operating in the 800 MHz band that employ technology comparable to that used in bands on the order of 1 GHz to 3 GHz should exhibit similar off-axis performance.




�	This value is derived from Recommendation ITU-R F.1336-2 (recommends 3.3) using an antenna gain of 15 dBi and an horizontal aperture of 65°.




�	This value refers to the block size.




� 	See Annex 4.




� 	These values are expressed in users/km² and should be divided by the number of channels available, as appropriate, when studying the compatibility involving IMT in the band 790-862 MHz, to reflect the distribution of users amongst the available channels.




�	In particular rural environments such as northern Scandinavia or deserts, the user density may be lower than this. For example, the total population density is 22.6 inhabitants/ km2 for Sweden and 16 for Finland. For areas intended for 800 MHz coverage the estimated population density is estimated to be �0.1-0.5 inhabitants/km2.




�	It should be noted that for TDD systems the density of user equipments (numbers per km2) simultaneously operating in a 5 MHz bandwidth would effectively be further reduced.




the number of 5 MHz blocks is slightly larger for TDD (up to 65 MHz in total) than for FDD �(60 MHz in total);




should JTG 5-6 wish to perform a detailed analysis involving TDD, it should be noted that the TDD base station and mobile station in a given 5 MHz bandwidth will only transmit part of the time (time-division duplex), which will reduce the amount of interference from the base station compared to FDD but at the same time add interference from the mobile station which is not the case for FDD.




	As detailed in Annex 4, these calculations of user density only consider carrying traffic in the �790-862 MHz, 900 MHz, 1.8 GHz , 2.1 GHz and 2.6 GHz bands.  If, in addition to these bands, other frequency bands that were identified for IMT were considered, the user density figures for suburban and urban areas may in reality be lower than the values given in row 17, independent of the duplex method.




� 	Typically base stations today use cross-polarized antennas (two sets of dipoles slanted at ±45° against the horizontal plane), usually transmitting on one of the two polarisation paths (either +45° or –45° for a given frequency) whilst receiving on both paths (to achieve polarisation diversity). Such signals provide an isolation of 3 dB against both horizontally and vertically polarised signals (e.g. DVB-T signals) due to cross-polarisation discrimination.




�	For systems based on OFDM, in the rural deployment, frequency reuse factor 3 is mostly planned (although 1 is not excluded), and at urban and suburban environments, frequency reuse factor 1 or 3 can be used.




	Frequency reuse factor 3 can be implemented by both traffic channels and control channels. And frequency reuse factor 1 can be implemented by traffic channels. In order to avoid inter-cell interference, all of the sub-carriers can be only used in the cell centre with lower power, and parts of the sub-carriers can be used at the cell edge.




�	For a 5 MHz channel.




�	See 3GPP Document TS 36.104, section 7.2.




�	See 3GPP Document TS 36.101, section 7.3.




�	See 3GPP Document TS 36.104, section 7.6.




�	See 3GPP Document TS 36.101, section 7.6.3.




�	http://www.erodocdb.dk/Docs/doc98/official/pdf/REP065.PDF.




�	The number of simultaneous users will be lower than this for most mixes of mobile broadband services, because each user will be offered the maximum available uplink bit rate.
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			list of fixed service characteristics FOR USE 
IN sharing STUDIES in the band 790-862 mhz








1
Introduction



This document provides a list of characteristics for Fixed Service systems that may be considered when developing sharing studies between the fixed service and the mobile service in the band 
790-862 MHz. The characteristics given in Table 1 to Table 3 are based on ITU-R Recommendations and Reports as appropriate. The characteristics provided in Table 4 have been provided by one administration.


It is noted that materials imported from ITU-R Reports have to be agreed by JTG 5-6.


The list of ITU-R documents relevant for the fixed service is given in Appendix 1.



2
Fixed Service characteristics



TABLE 1


FS system parameters for FS frequency sharing below 1 GHz



			Frequency band (MHz)


			610-960





			Modulation


			2-FSK and others





			Capacity (Mbit/s)


			1.024; 30 channels 
(it can use lower data rates)





			Channel spacing (MHz)


			0.75





			Antenna gain (maximum) (dBi)


			16





			Feeder/multiplexer loss (minimum) (dB)


			1





			Antenna type


			Square reflector





			Maximum Tx output power (dBW)


			7 dBW (typical: 0 dBW)





			e.i.r.p. (maximum) (dBW)


			22 dBW (typical: 15 dBW)





			Receiver IF bandwidth (MHz)


			0.75





			Receiver noise figure (dB)


			7





			Receiver thermal noise (dBW)


			−138





			Nominal Rx input level (dBW)


			−100





			Rx input level for 1 ( 10–3 BER (dBW)


			−124










NOTE - From Table 2 in Recommendation ITU-R F.758-4. 


table 2



FS system parameters for FS frequency sharing below 1 GHz


			Frequency band (GHz)


			0.81-0.96





			Modulation


			7-FSK


			16‑QAM





			Capacity (Mbit/s)


			64 kbit/s


			512 kbit/s





			Channel spacing (kHz)


			50


			200





			Antenna gain (maximum) (dBi)


			24


			24





			Feeder/multiplexer loss (minimum) (dB)


			3


			3





			Antenna type


			Grid


			Grid





			Maximum Tx output power (dBW)


			7


			7





			e.i.r.p. (maximum) (dBW)


			31


			31





			Receiver IF bandwidth (kHz)


			50


			200





			Receiver noise figure (dB)


			5


			5





			Receiver thermal noise (dBW)


			(152


			(146





			Nominal Rx input level (dBW)


			(90


			(90





			Rx input level for 1 ( 10–3 BER (dBW)


			(123


			(124










NOTE - From Table 3 in Recommendation ITU-R F.758-4.



TABLE 3


FS system parameters for FS frequency sharing below 3 GHz



			Frequency band (GHz)


			0.81-0.96





			Modulation


			PSK/QAM


			PSK


			QAM


			FSK





			Capacity


			1 channel / 
2 channels


			24 channels


			48 channels


			Data





			Channel spacing


			25 kHz


			600 kHz


			12.5 kHz


			25‑200 kHz





			


			


			(P-MP)


			(P-MP)


			(P-MP)





			Antenna gain (maximum) (dBi)


			10


			0 (BS)


			0 (BS)


			0





			Feeder/multiplexer loss (minimum) (dB)


			0


			0


			0


			0





			Antenna type


			Yagi


			Omni 
(BS)


			Omni 
(BS)


			Omni 
(BS)





			Maximum Tx output power (dBW)


			7


			30


			30


			20





			e.i.r.p. (maximum) (dBW)


			17


			30


			30


			20





			Receiver IF bandwidth (kHz)


			25


			600


			12.5


			25‑200





			Receiver noise figure (dB)


			5


			5


			5


			5





			Receiver thermal noise (dBW)


			–155


			–158


			–141


			–155 to 
–146









BS:
Base station




P-MP:
Point‑to‑multipoint



NOTE - From Table 4 in Recommendation ITU-R F.758-4.



TABLE 4



FS system parameters in the frequency range 610-960 MHz


			Frequency band (MHz)


			610-960





			Type of service


			Fixed (Troposcatter Radiocommunication link)





			Modulation


			QPSK





			Capacity (Mbit/s)


			8





			Channel spacing (MHz)


			0.1





			Antenna gain (maximum) (dBi)


			35





			Feeder/multiplexer loss (minimum) (dB)


			4





			Antenna type


			18 m billboard





			Maximum Tx output power (dBW)


			40 dBW





			e.i.r.p. (maximum) (dBW)


			75 dBW





			Receiver IF bandwidth (MHz)


			10





			Receiver noise figure (dB)


			2.9





			Receiver thermal noise (dBW)


			





			Nominal Rx input level (dBW)


			−25





			Rx input level for 1 × 10–3 BER (dBW)


			−59








2.1
Antenna pattern



The reference radiation patterns for fixed wireless system antennas for use in coordination studies and interference assessment in the frequency range from 100 MHz to about 70 GHz given in Recommendation ITU-R F.699 could be used.



2.2
Antenna height



The same values as used for the RRC-06 could be used:


−
transmitting station in the fixed service: 37.5 m;



−
receiving station in the fixed service: 10 m.



Appendix 1

List of relevant documents


			Reference


			Title / Description


			Relevance





			Rec. ITU-R F.699


			Reference radiation patterns for fixed wireless system antennas for use in coordination studies and interference assessment in the frequency range from 100 MHz to about 70 GHz


			[Low]





			Rec. ITU-R F.758


			Considerations in the development of criteria for sharing between the terrestrial fixed service and other services


			[High]





			Rec. ITU-R F.1777


			System characteristics of television outside broadcast, electronic news gathering and electronic field production in the fixed service for use in sharing studies


			[Medium]





			Rec. ITU-R F.1402


			Frequency sharing criteria between a land mobile wireless access system and a fixed wireless access system using the same equipment type as the mobile wireless access system


			[High]





			Report ITU-R F.2108


			Fixed service system parameters for different frequency bands.


			[High]





			GE06 Agreement


			Final Acts of the Regional Radiocommunication Conference 
for planning of the digital terrestrial broadcasting service in parts of Regions 1 and 3, in the frequency bands 174‑230 MHz and 
470-862 MHz (RRC-06)


			[High]
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