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1. Introduction

This discussion paper provides information regarding the 2.3 GHz band in the United States and Canada.  The contribution provides background information on the key regulatory aspects relating to the band and justification as to why support for this band should be provided in the 3GPP specifications for LTE.
2. Overview of the United States and Canadian band (Region 2)
The United States and Canada have each licensed 30 MHz (2x15 MHz) of 2.3 GHz spectrum to provide “Wireless Communications Services” (WCS) for mobile broadband access services. The spectrum has been allocated on a technology neutral basis, meaning that any standardised or proprietary access technology can be used in the band. Acceptable access techniques include both FDD and TDD technologies, provided the relevant FCC and Industry Canada transmitter emissions and other requirements are met.
In the United States the 2.3 GHz band is designated by Part 27 of the FCC rules and regulations, as codified in Title 47 of the Code of Federal Regulations [1]. It is split into four sub-bands or blocks (see Figure 1 below) [2], meaning that in any given geographic area there may be up to four different licensees of the band.
In Canada, the band is currently governed by RSS 195 [3] and SRPS-302.3 [4], and is split into two 15 MHz sub-blocks that are licensed together to an individual licensee. However, Industry Canada has proposed changes to the existing technical regulations governing the 2.3 GHz band.  
Currently, the band is being used on a limited basis for fixed WiMAX based on IEEE 802.16 as well as for point-to-point services. Until May of 2010, the technical rules governing the United States WCS band precluded the development of handheld mobile devices.  New rules were adopted by the FCC that enable mobile equipment to be deployed. Industry Canada, has initiated a process to make similar changes to its 2.3 GHz rules. However, given the spectrum is available nationwide in both the United States and Canada, there is significant interest in deploying LTE to upgrade these existing systems as well as to support the introduction of new mobile services that have global roaming capabilities.  

In both the United States and Canada, Satellite Digital Audio Radio Service (SDARS) has been allocated 25 MHz in the middle of the two WCS 15 MHz blocks, necessitating out-of-band emission (OOBE) limits sufficient to protect the adjacent band SDARS operations.  The United States and Canadian band falls within Band 40.  However, Band 40 is TDD only, and the emission masks, duty cycle limits and other requirements for the United States and Canada are more restrictive.  These differ from what is typical for most terrestrial wireless broadband spectrum and, as a result, may necessitate the creation of a sub-band class within Band 40.  It will also require different performance requirements for both the UE and eNodeB equipment as compared to those currently developed for Band 40.
a. Band plan
In the United States, the 2.3 GHz band is divided into four blocks as follows (see Figure 1 below):


• A and B blocks are each 10 MHz of paired spectrum (2x5 MHz), but either TDD or FDD is permitted in each block:



A block:  2305-2310, 2350-2355 MHz



B block:  2310-2315, 2355-2360 MHz


• C and D blocks are each 5 MHz unpaired (1x5 MHz):



C block:  2315-2320 MHz



D block:  2345-2350 MHz
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(Note: REA and MEA refer to geographic license areas)

Figure 1:  United States WCS 2.3 GHz Band Plan
In Canada, the 30 MHz is split into two 15 MHz blocks (see Figure 2 below), but is licensed to a single licensee in each geographic area (2305-2320, 2345-2360 MHz):
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Figure 2:  Canadian WCS 2.3 GHz Band Plan
It is anticipated that, given the more restrictive OOBE limits at the 2320 and 2345 MHz WCS band edges and other regulatory restrictions, the full 15 MHz blocks may not be useable for mobile services.  Therefore, 5 and 10 MHz wide channels need to be accommodated.  Variations of TDD and FDD, along with carrier aggregation may also warrant study to maximize potential applications in the band.
b. OOBE Limits
The new OOBE limits in the United States for the WCS band [5], which Industry Canada has also proposed for adoption, are provided below.
i. Base and Fixed Stations and Fixed CPE Operating above 2W EIRP
The power of any emission outside a licensee’s frequency band(s) of operation shall be attenuated below the transmitter power P (with averaging performed only during periods of transmission) within the licensed band(s) of operation, in Watts, by the following amounts (see Figure 3 below):

By a factor of not less than: 

43 + 10 log (P) dB on all frequencies between 2305 and 2320 MHz and on all frequencies between 2345 and 2360 MHz that are outside the licensed band of operation; and

75 + 10 log (P) dB on all frequencies between 2320 and 2345 MHz

By a factor of not less than: 

43 + 10 log (P) dB at 2305 MHz; 

70 + 10 log (P) dB at 2300 MHz; 

72 + 10 log (P) dB at 2287.5 MHz; and 

75 + 10 log (P) dB below 2285 MHz

By a factor of not less than: 

43 + 10 log (P) dB at 2360 MHz; 

55 + 10 log (P) dB at 2362.5 MHz;

70 + 10 log (P) dB at 2365 MHz; 

72 + 10 log (P) dB at 2367.5 MHz; and 

75 + 10 log (P) dB above 2370 MHz

[image: image3.emf]2285 23002305 2320 2345 236023652370

Attenuation (dB)

 

 

Frequency (MHz)

2287.5

2362.5

2367.5

-75-10 log

10

(p)

-43-10 log

10

(p)

-55-10 log

10

(p)

-70-10 log

10

(p)

-72-10 log

10

(p)


Figure 3:  OOBE Limits for Base and Fixed Stations and Fixed CPE Operating above 2W EIRP
ii. Mobile/Portable Stations and Fixed CPE Operating at or below 2W EIRP
The power of any emission outside a licensee’s frequency band(s) of operation shall be attenuated below the transmitter power P (with averaging performed only during periods of transmission) within the licensed band(s) of operation, in Watts, by the following amounts (see Figure 4 below):

By a factor of not less than:

43 + 10 log (P) dB on all frequencies between 2305 and 2320 MHz (2317.5 MHz for mobile/portable) and on all frequencies between 2345 (2347.5 MHz for mobile/portable) and 2360 MHz that are outside the licensed band of operation;

55 + 10 log (P) dB on all frequencies between 2320 and 2324 MHz and on all frequencies between 2341 and 2345 MHz; 

61 + 10 log (P) dB on all frequencies between 2324 and 2328 MHz and on all frequencies between 2337 and 2341 MHz; and

67 + 10 log (P) dB on all frequencies between 2328 and 2337 MHz

By a factor of not less than:

43 + 10 log (P) dB at 2305 MHz; 

55 + 10 log (P) dB at 2300 MHz; 

61 + 10 log(P) dB at 2296 MHz;

67 + 10 log (P) dB at 2292 MHz; and 

70 + 10 log (P) dB below 2288 MHz

By a factor of not less than: 

43 + 10 log (P) dB at 2360 MHz; and 

70 + 10 log (P) dB above 2365 MHz

[image: image4.png]Attenuation (dB)

5510 log,(p)

- 5110 log, (p)

- 8710 log(p)

= 7010 log(p) -

2288

29

229

i
I
2300

I

[ 2328 2337
224 21

Frequency (MHz)

2305 2320

2360 2365




Figure 4:  OOBE Limits for Mobile/Portable Stations and Fixed CPE Operating at or below 2W EIRP
For comparison, the general E-UTRA spectrum emission mask (clause 6.6.2.1.1 of [6]), which is applicable to a Band 40 UE, is shown in Table 1.
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Table 1:  General E-UTRA spectrum emission mask (TS 36.101 table 6.6.2.1.1-1)
3. Possible Arrangements

It would be sensible to define the WCS band in the United States and Canada as a new band class that overlaps with the existing Band 40 with the addition of transmitter emission mask, duty cycle and other technical parameters required to meet the FCC and Industry Canada requirements. The introduction of these technical parameters could be managed by network signalled parameters, per section 6.6.2 of 36.101 [6].
To make the most efficient use of the paired and unpaired channel allocations in the WCS band and their differing transmitter emission requirements, FD-LTE and TD-LTE modes with carrier aggregation should be considered.  
4. Summary
This contribution has discussed RAN4 requirements that would enable spectrum holders to deploy standards based LTE technology in the 2.3 GHz band in the United States and Canada.  The OOBE limits adopted by the regulatory agencies in the United States and Canada may necessitate the creation of a new band class overlapping with Band 40.
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