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[bookmark: dbreak]1	Summary
This Liaison statement requests information on parameters for LTE-Advanced and WirelessMANAdvanced for use in sharing studies with other radiocommunication services in ITUR.
The ITU World Radiocommunication Conference 2012 (WRC-12), which met in January/February 2012, agreed two agenda items relating to spectrum for IMT[footnoteRef:1] for consideration at WRC-15[footnoteRef:2]: [1: 	IMT includes both IMT-2000 and IMT-Advanced. This liaison addresses the IMT-Advanced portion. Additional correspondence from WP 5D will address IMT-2000 with regard to Report ITUR M.2039-2.]  [2: 	The full text of these agenda items is contained in Attachment 3 to this liaison statement.] 

–	Agenda item 1.1 considers additional allocations to the mobile service and identification of additional frequency bands for IMT;
–	Agenda item 1.2 examines the use of the frequency band 694-790 MHz in ITU-R Region 1.
Working Party 5D (WP 5D) has been requested to provide parameters for use in sharing studies for these two Agenda items. ITU-R has developed sharing parameters for IMT-2000 technologies, which are contained in Report ITU-R M.2039-2. Furthermore, parameters specifically for the 790862 MHz band were developed for the purposes of supporting the sharing studies undertaken by JTG 5-6, which were completed in 2010. WP 5D has started the task of updating these parameters for IMT-Advanced, and requests the support of 3GPP and IEEE in this work.
2	Introduction
ITU World Radio Conference 2012 (WRC-12) agreed Agenda items 1.1 (AI 1.1) and 1.2 (AI 1.2) as work topics for consideration and decisions at the World Radio Conference 2015 (WRC-15) (planned for Oct/Nov 2015).
In the work structure for AI 1.1 and AI 1.2, certain studies on “sharing & compatibility” were designated to be addressed by a special purpose new entity, a Joint Task Group (JTG 4-5-6-7), created by the first Conference Preparatory Meeting (CPM 15-1) which took place immediately after WRC-12.
Working Party 5D (WP 5D) as the lead group for IMT in ITU-R also has responsibility for certain work on AI 1.1 and AI 1.2.
3	Information needed to support sharing studies under AIs 1.1 and 1.2
The work of WP 5D includes supporting the JTG 4-5-6-7’s designated studies by providing to the JTG 4-5-6-7 information on IMT technologies (both IMT-2000 and IMT-Advanced) which includes parameters and criteria that would be utilized in sharing studies carried out in JTG 4-5-6-7.
Deadlines were established for WP 5D to provide the relevant parameters to JTG 4-5-6-7:
–	For Agenda item 1.1, by 31 July 2013.
–	For Agenda item 1.2 before 31 December 2012.
It was noted in WP 5D in its first meeting in the new ITU-R Study Period that:
–	For the IMT-2000 technologies, existing Report ITU-R M.2039-2 (published 2010) “Characteristics of terrestrial IMT-2000 systems for frequency sharing and interference analyses” addresses these types of parameters, and 3GPP and IEEE contributed to the development/updating of this Report.
–	For the IMT-Advanced technologies, these are not addressed in Report ITU-R M.2039, as the final approval of the IMT-Advanced technologies defined in Recommendation ITU-R M.2012 occurred in ITU-R in January 2012.
Consequently, while Report ITU-R M.2039 addresses the relevant parameters for IMT-2000, these will need to be developed by WP 5D for IMT-Advanced, working in conjunction with the external organizations – 3GPP and IEEE. WP 5D has started work on these sharing, compatibility and protection criteria for IMT-Advanced systems for WRC-15 studies.
4	Request to 3GPP and IEEE
Working Party 5D will need to develop parameters for the studies for both AIs 1.1 and 1.2.  However, due to the deadlines established by the JTG 4-5-6-7 for receipt of information, WP 5D will undertake this work in two Parts:
Part 1: WP 5D is seeking the information relevant to the bands below 1 GHz (and for AI 1.2 particularly the band range of around 694 to 790 MHz) 
i)	Attachment 1 contains the generic set of parameters for IMT in the band 790862 MHz that were used for sharing studies called for under AI 1.17 of WRC-12[footnoteRef:3]. Please provide comments to Working Party 5D on the suitability of these parameters for the IMT-Advanced technologies in Recommendation ITUR M.2012. [3: 	This table is taken from Attachment 2 of Annex 2 of Chairman’s Report of the fifth and final meeting of JTG 5-6, Document 5-6/180; List of IMT systems characteristics for use in sharing studies in the band 790-862 MHz. See section 6 of this liaison statement (reference 2).] 

	For deployment dependent parameters in the table in Attachment 1, WP 5D would appreciate any appropriate background information to support the parameters. In particular:
	•	For power control (row 15 in Attachment 1) it would be beneficial for WP 5D to receive information on how to incorporate the power control mechanism in sharing studies.
	•	For density of users and density of user equipment (rows 16 and 17 in Attachment 1), WP 5D would be grateful for information on the number of transmitters (in user equipment) that are transmitting at the same instant in conjunction with scheduler and traffic models.
ii)	Please comment on whether these parameters would also be appropriate for adjacent frequency ranges.
iii)	WP 5D kindly asks for the Part 1 information in time for its October 2012 meeting (deadline for document submissions is 26 September 2012 at 16:00 hours UTC), in order to meet the deadline for WP 5D to provide this information to JTG 4-5-6-7 before 31 December 2012.
Part 2: WP 5D is seeking the information relevant to “suitable frequency ranges” being considered under AI 1.1. The “suitable frequency ranges” proposed in contributions to WP 5D to date extend from 470 MHz to above 6 GHz, including the bands listed in Table 1 of Report ITU-R M.2039-2 or frequency ranges adjacent to them.
i)	Utilizing the enclosed template in Attachment 2, please provide to Working Party 5D the information on IMT-Advanced system parameters corresponding to the respective technologies in Recommendation ITU-R M.2012 in support of sharing and compatibility studies in the “suitable frequency ranges”.
ii)	WP 5D kindly asks for Part 2 information in time for its July 2013 meeting, or earlier if possible (deadline for document submissions is 3 July 2013 at 16:00 hours UTC), in order to meet the deadline for WP 5D to provide this information to JTG 4-5-6-7 by 31 July 2013.
iii)	This deadline is the final opportunity to provide responses to the liaison for all relevant frequency ranges, including any updates to the preliminary response received for Part 1.
5	Administrative information
The planned dates of the relevant WP 5D meetings are:

	ITU-R
Group
	Meeting
No.
	Start
(planned)
	Stop
(planned)
	
	Deadline for Inputs
	Requested from
3GPP and IEEE

	WP 5D
	13
	16 July 12
	20 July 12
	
	
	

	WP 5D
	14
	3 Oct. 12
	11 Oct. 12
	
	26 September 2012 
@ 16:00 hours UTC
	Part 1 Information

	WP 5D
	15
	30 Jan 13

	6 Feb 13

	
	23 January 2013 
@ 16:00 hours UTC
	

	WP 5D
	16
	10 Jul. 13
	17 Jul. 13
	
	3 July 2013 
@ 16:00 hours UTC
	Part 1 Information (updated if needed)
&
Part 2 Information





6	Reference documents
1)	Report ITU-R M.2039-2 – Characteristics of terrestrial IMT-2000 systems for frequency sharing & interference analyses.
2)	Annex 2 of the Chairman’s Report of the fifth and final meeting of JTG 5-6, Document 56/180; List of IMT systems characteristics for use in sharing studies in the band 790-862 MHz:


Contact person for reply liaisons to WP 5D and technical enquiries:

Contact:	Sergio BUONOMO			E-mail: sergio.buonomo@itu.int 
		Counsellor, Study Group 5



Attachment 1
Generic set of parameters for IMT in the band 790-862 MHz to be used for sharing studies called for under WRC-12 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
	-[footnoteRef:4] [4: 	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.] 

	-[footnoteRef:5] [5: 	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.] 


	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)
	-[footnoteRef: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.] 


	7.
	Transmitter e.i.r.p. (dBm)
	
	

	
	Maximum Transmitter e.i.r.p. (dBm)
	55[footnoteRef:7], [footnoteRef:8] [7:  	See Annex 2 of reference 2.]  [8: 	In particular remote rural areas such as some parts of Russia, the e.i.r.p. value may be higher.] 

	21 to 23[footnoteRef:9] [9:  	See Annex 1 of reference 2.] 


	
	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[footnoteRef:10] [10: 	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.] 

	omni

	12.1
	–  aperture in the horizontal plane at 3 dB (in deg.)
	65
	NA


-  -

Y:\APP\BR\POOL\sg05\wp5d\liaisons\R12-WP5D-120716-TD-0028!R2!MSW-E_done.docx
Y:\APP\BR\POOL\sg05\wp5d\liaisons\R12-WP5D-120716-TD-0028!R2!MSW-E_done.docx
	No
	Parameter
	Base station
	Mobile station

	12.2
	–  aperture in the vertical plane at 3 dB (in deg.)
	15[footnoteRef:11] [11: 	This value is derived from Recommendation ITU-R F.1336-3 (recommends 3.3) using an antenna gain of 15 dBi and an horizontal aperture of 65°.] 

	NA

	12.3
	–  antenna downtilt
	3°
	NA

	13.
	Relative level of side lobes
	–20 dB
	NA

	14.
	Channel bandwidth (MHz)[footnoteRef:12] [12: 	This value refers to the block size.] 

	5
1.25
	5
1.25

	15.
	Power control range (dB)
	20
	60

	16.
	[bookmark: _Ref229987886]density of the active users[footnoteRef:13],[footnoteRef:14]  (number per km2) [13:  	See Annex 4 of reference 2.]  [14:  	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.] 

	[bookmark: _Ref232582298]Rural: 1[footnoteRef:15] active user operating at the same time (average number of simultaneously active users) [15: 	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.] 

Suburban : 13
[bookmark: _Ref229987818]Urban/In-building : 18

	17.
	density of user equipments (number per km2) simultaneously operating in a 5 MHz bandwidth13,[footnoteRef:16] [16: 	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.] 


	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[footnoteRef:17] [17:  	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.] 

	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[footnoteRef:18] [18: 	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.] 


	21.
	Receiver thermal noise (dBm/channel)
	[bookmark: _Ref222558720]−102[footnoteRef:19] [19: 	For a 5 MHz channel.] 

	−9819

	22.
	Reference sensitivity
	-[footnoteRef:20] [20: 	See 3GPP Document TS 36.104, section 7.2.] 

	-[footnoteRef:21] [21: 	See 3GPP Document TS 36.101, section 7.3.] 


	23.
	Receiver blocking response
	-[footnoteRef:22] [22: 	See 3GPP Document TS 36.104, section 7.6.] 

	-[footnoteRef:23] [23: 	See 3GPP Document TS 36.101, section 7.6.3.] 


	24.
	Coverage radius
	Rural: 8 km 
Suburban : 2 km
Urban: 0.5 km





ATTACHMENT 2
Draft template for parameters for IMT-Advanced
Characteristics of IMT-Advanced systems in the [frequency/ies] 
[frequency band/frequency range] for use in sharing studies[footnoteRef:24]  [24: 	A table should be appropriately created for specific band or frequency ranges (e.g. “below 1 GHz”).  Rows may be added for other appropriate characteristics. Report ITU-R M.2039-2 may be consulted for examples/guidance.] 

NOTE 1 – A separate table should be completed for each relevant frequency band and/or portion of the ‘suitable frequency ranges’ for which the parameters differ.
NOTE 2 – If additional parameters are likely to be relevant for sharing studies, please add rows to the table as appropriate.
NOTE 3 – For different frequency bands and/or ranges different types of base station characteristics may apply[footnoteRef:25]. If this is likely to be relevant for sharing studies, additional rows or columns may be added to the table. [25:  For reference, see information on macro, micro, pico and femto base stations in Report ITU-R M.2039.] 

NOTE 4 – For deployment dependent parameters in the table, please provide information on the definition of the parameter and the underlying assumptions.

	
	
	“LTE-Advanced”[footnoteRef:26] [26: 	Developed by 3GPP as LTE Release 10 and Beyond (LTE-Advanced).] 

	“WirelessMAN-Advanced”[footnoteRef:27] [27: 	Developed by IEEE as the WirelessMAN-Advanced specification incorporated in IEEE Std 802.16 beginning with approval of IEEE Std 802.16m.] 


	
	Duplex mode
	FDD
	TDD
	FDD
	TDD

	No.
	Parameter
	Base station
	Mobile station
	Base station
	Mobile station
	Base station
	Mobile station
	Base station
	Mobile station

	1
	Channel bandwidth (MHz)
	
	
	
	
	
	
	
	

	

	2
	Signal bandwidth (MHZ)
	
	
	
	
	
	
	
	

	

	3
	Transmitter characteristics
	
	
	
	
	
	
	
	

	3.1
	Maximum e.i.r.p (dBm)
	
	
	
	
	
	
	
	

	3.2
	Average
e.i.r.p (dBm)
	
	
	
	
	
	
	
	

	3.3
	Power dynamic Range (dB)

	
	
	
	
	
	
	
	

	3.4
	Spectral mask
	
	
	
	
	
	
	
	

	3.5
	ACLR
	
	
	
	
	
	
	
	

	3.6
	Maximum spectral power
	
	
	
	
	
	
	
	

	

	4
	Receiver characteristics
	
	
	
	
	
	
	
	

	4.1
	Thermal noise
	
	
	
	
	
	
	
	

	4.2
	Sensitivity
	
	
	
	
	
	
	
	

	4.3
	Blocking response
	
	
	
	
	
	
	
	

	4.4
	ACS
	
	
	
	
	
	
	
	

	

	5
	Antenna characteristics
	
	
	
	
	
	
	
	

	5.1
	Gain (dBi)
	
	
	
	
	
	
	
	

	5.2
	Height (m)
	
	
	
	
	
	
	
	

	5.3
	Type
	
	
	
	
	
	
	
	

	5.4
	Pattern
	
	
	
	
	
	
	
	

	5.4.1
	Width in horizontal plane (°)
	
	
	
	
	
	
	
	

	5.4.2
	Width in vertical plane (°) 
	
	
	
	
	
	
	
	

	5.4.3
	Downtilt (°)
	
	
	
	
	
	
	
	

	5.4.4
	Relative side-lobe level (dB)
	
	
	
	
	
	
	
	

	5.5
	Type of Polarization 
	
	
	
	
	
	
	
	

	5.6
	Feeder loss (dB)
	
	
	
	
	
	
	
	

	

	6
	Operational factors
	
	
	
	
	
	
	
	

	6.1
	Frequency reuse factor
	
	
	
	
	
	
	
	

	6.2
	Equipment density (number.km²)
	
	
	
	
	
	
	

	6.3
	Equipment density (number/km²) operating 
co-frequency 
	
	
	
	
	
	
	
	

	6.4
	Capacity criteria
	
	
	
	
	
	
	

	6.5
	Coverage radius (km)
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ATTACHMENT 3
Information on WRC-15 Agenda items 1.1 and 1.2
 (Extracted from Annex 8 to Circular Letter CA/201, “Results of the first session of the Conference Preparatory Meeting for WRC15 (CPM151)”)
	Topic
	Responsible group
	Action to be taken by the group
	Concerned group[footnoteRef:28](1) [28: (1)	A concerned ITU-R group may be either a contributing group on a specific item (indicated in bold), or an interested group (indicated between round brackets) that will follow the work on a specific issue and act as appropriate.] 


	1.1 	to consider additional spectrum allocations to the mobile service on a primary basis and identification of additional frequency bands for International Mobile Telecommunications (IMT) and related regulatory provisions, to facilitate the development of terrestrial mobile broadband applications, in accordance with Resolution 233 [COM6/8] (WRC12);

	Resolution 233 [COM6/8] (WRC12)
Studies on frequency-related matters on International Mobile 
Telecommunications and other terrestrial mobile broadband applications
	
JTG 4-5-6-7[footnoteRef:29](2) [29: (2)	See the CPM15-1 Decision on the establishment and Terms of Reference of Joint Task Group 4-5-6-7 (Annex 10 to this Administrative Circular).
] 

	resolves to invite ITUR
1	to study additional spectrum requirements, taking into account:
–	technical and operational characteristics of IMT systems, including the evolution of IMT through advances in technology and spectrally-efficient techniques, and their deployment;
–	the bands currently identified for IMT, the technical conditions of their use, and the possibility of optimizing the use of these bands with a view to increasing spectrum efficiency;
–	the evolving needs, including user demand for IMT and other terrestrial mobile broadband applications;
–	the needs of developing countries;
–	the time-frame in which spectrum would be needed;
2	to study potential candidate frequency bands, taking into account the results of the studies under resolves to invite ITUR 1, protection of existing services and the need for harmonization, 
further resolves
1	that the studies referred to in resolves to invite ITUR 2 include sharing and compatibility studies with services already having allocations in the potential candidate bands and in adjacent bands, as appropriate, taking into account the current and planned use of these bands by the existing services, as well as the applicable studies already performed in ITUR;
2	to invite WRC15 to consider the results of the above studies and take appropriate actions,  
	
WP 4A
WP 4B
WP 4C
WP 5A
WP 5B
WP 5C
WP 5D
WP 6A
WP 7B
WP 7C
WP 7D
(WP 1A
WP 3K
WP 3M)
(2)
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	Topic
	Responsible group
	Action to be taken by the group
	Concerned group

	1.2	to examine the results of ITUR studies, in accordance with Resolution 232 [COM5/10] (WRC12), on the use of the frequency band 694-790 MHz by the mobile, except aeronautical mobile, service in Region 1 and take the appropriate measures;

	Resolution 232 [COM5/10] (WRC12)
Use of the frequency band 694-790 MHz by the mobile, except aeronautical mobile, service in Region 1 and related studies
	
JTG 4-5-6-7(2)
	resolves
1	to allocate the frequency band 694-790 MHz in Region 1 to the mobile, except aeronautical mobile, service on a co-primary basis with other services to which this band is allocated on a primary basis and to identify it for IMT;
2	that the allocation in resolves 1 is effective immediately after WRC15;
3	that use of the allocation in resolves 1 is subject to agreement obtained under No. 9.21 with respect to the aeronautical radionavigation service in countries listed in No. 5.312;
4	that the lower edge of the allocation is subject to refinement at WRC15, taking into account the ITU-R studies referred to in invites ITU-R below and the needs of countries in Region 1, in particular developing countries;
5	that WRC15 will specify the technical and regulatory conditions applicable to the mobile service allocation referred to in resolves 1, taking into account the ITU-R studies referred to in invites ITU-R below,
invites ITU-R
1	to study the spectrum requirement for the mobile service and for the broadcasting service in this frequency band, in order to determine as early as possible the options for the lower edge referred to in resolves 4;
2	to study the channelling arrangements for the mobile service, adapted to the frequency band below 790 MHz, taking into account:
–	the existing arrangements in Region 1 in the bands between 790 and 862 MHz and defined in the last version of Recommendation ITU-R M.1036, in order to ensure coexistence with the networks operated in the new allocation and the operational networks in the band 790862 MHz,
–	the desire for harmonization with arrangements across all Regions,
–	the compatibility with other primary services to which the band is allocated, including in adjacent bands;
3	to study coexistence between the different channelling arrangements which have been implemented in Region 1 above 790 MHz, as well as the possibility of further harmonization;
4	to study the compatibility between the mobile service and other services currently allocated in the frequency band 694-790 MHz and develop ITU-R Recommendations or Reports;
5	to study solutions for accommodating applications ancillary to broadcasting requirements;
6	to report, in time for WRC15, the results of these studies,
	
WP 4A
WP 5A
WP 5B
WP 5D
WP 6A
(WP 3K
WP 3M)
(2)



__________________
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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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