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1 Introduction
With extensive discussions in the past meetings, way forward [1] for LTE450 band plan was agreed in last RAN4 meeting in Chicago. This contribution provided the text proposal to capture the band arrangement for LTE450 in TR36.840 [2].
2 Discussion

ITU has identified 10 recommended frequency arrangements to implement the IMT systems in the frequency range 450-470 MHz as shown in Table 1. Following the ITU and CITEL recommendations, the arrangement of D10 is being considered in Brazil.
Table 1: Frequency arrangements in the band 450-470 MHz

	Frequency arrangements
	Paired arrangements
	Un-paired arrangements (e.g. for TDD) (MHz)

	
	Mobile station transmitter 
(MHz)
	Centre gap (MHz)
	Base station transmitter (MHz)
	Duplex separation (MHz)
	

	D1
	450.000-454.800
	5.2
	460.000-464.800
	10
	None

	D2
	451.325-455.725
	5.6
	461.325-465.725
	10
	None

	D3
	452.000-456.475
	5.525
	462.000-466.475
	10
	None

	D4
	452.500-457.475
	5.025
	462.500-467.475
	10
	None

	D5
	453.000-457.500
	5.5
	463.000-467.500
	10
	None

	D6
	455.250-459.975
	5.275
	465.250-469.975
	10
	None

	D7
	450.000-457.500
	5.0
	462.500-470.000
	12.5
	None

	D8
	
	
	
	
	450-470 TDD

	D9
	450.000-455.000
	10.0
	465.000-470.000
	15
	457.500-462.500 TDD

	D10
	451.000-458.000
	3.0
	461.000-468.000
	10
	None


The CDMA technologies have been deployed in the 450MHz bands. Within the frequency range of 451~468 MHz, there are 4 sub-bands defined in the CDMA band class 5 which are sub-band A, B, H, and I [5]. Among those 4 sub-bands, sub-band A is currently being widely deployed in the world and more than 80% of CDMA450 networks worldwide adopted the CDMA450 sub-band A. CDMA450 sub-band A is consistent with ITU frequency arrangement D4, as described above.
The 450MHz bands offer the significant advantages of reduced propagation loss and improved indoor penetration due to its low frequency nature, which are highly valued by the spectrum owner and administrators. In order to maximize ecosystem for 450MHz band in Brazil, the band arrangement for LTE450 is proposed to be compatible with the existing CDMA450 sub-band A.
The 450-470 MHz would be a challengeable band comparing with existing bands. From UE performance perspective, it is highly beneficial to restrict the transmit bandwidth as 5MHz or smaller. It was also shown in [4] that at least 5MHz duplex gap is desired. Band arrangement was also discussed in other contributions, such as [6]. Alternatives increasing the 10 MHz Tx/Rx duplex spacing can reduce the required Tx-Rx isolation and allow an increase in uplink RB allocation. However, it is incompatible with the CDMA450 sub-band A and inconsistent with the channelization provided in current regulations for this band in Brazil [7]. 
Based on the analysis above, the following band arrangement is adopted for LTE450 band in Brazil and way forward agreed on the subject [1]:
Table 2: Band arrangement for LTE450
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	[31]
	452.5 MHz  –  457.5 MHz
	462.5 MHz  –  467.5 MHz
	FDD
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7.2.2
Band arrangement

ITU has identified 10 recommended frequency arrangements to implement the IMT systems in the frequency range 450-470 MHz as shown in Table 7.2.2-1. Following the ITU and CITEL recommendations [15], the arrangement of D10 is being considered in Brazil.
Table 7.2.2-1: Frequency arrangements in the band 450-470 MHz

	Frequency arrangements
	Paired arrangements
	Un-paired arrangements (e.g. for TDD) (MHz)

	
	Mobile station transmitter 
(MHz)
	Centre gap (MHz)
	Base station transmitter (MHz)
	Duplex separation (MHz)
	

	D1
	450.000-454.800
	5.2
	460.000-464.800
	10
	None

	D2
	451.325-455.725
	5.6
	461.325-465.725
	10
	None

	D3
	452.000-456.475
	5.525
	462.000-466.475
	10
	None

	D4
	452.500-457.475
	5.025
	462.500-467.475
	10
	None

	D5
	453.000-457.500
	5.5
	463.000-467.500
	10
	None

	D6
	455.250-459.975
	5.275
	465.250-469.975
	10
	None

	D7
	450.000-457.500
	5.0
	462.500-470.000
	12.5
	None

	D8
	
	
	
	
	450-470 TDD

	D9
	450.000-455.000
	10.0
	465.000-470.000
	15
	457.500-462.500 TDD

	D10
	451.000-458.000
	3.0
	461.000-468.000
	10
	None


The CDMA technologies have been deployed in the 450MHz bands. Within the frequency range of 451~468 MHz, there are 4 sub-bands defined in the CDMA band class 5 which are sub-band A, B, H, and I [14]. Among those 4 sub-bands, sub-band A is currently being widely deployed in the world and more than 80% of CDMA450 networks worldwide adopted the CDMA450 sub-band A. CDMA450 sub-band A is consistent with ITU frequency arrangement D4 as described above.
The 450MHz bands offer the significant advantages of reduced propagation loss and improved indoor penetration due to its low frequency nature, which are highly valued by the spectrum owner and administrators. In order to maximize ecosystem for 450MHz band in Brazil, the band arrangement for LTE450 is proposed to be compatible with the existing CDMA450 sub-band A.
The 450-470 MHz would be a challengeable band comparing with existing bands. From UE performance perspective, it is highly beneficial to restrict the transmit bandwidth as 5MHz or smaller. It was also shown in [16] that at least 5MHz duplex gap is desired. Band arrangement was also discussed in other contributions, such as [17]. Alternatives increasing the 10 MHz Tx/Rx duplex spacing can reduce the required Tx-Rx isolation and allow an increase in uplink RB allocation. However, it is incompatible with the CDMA450 sub-band A and inconsistent with the channelization provided in current regulations for this band in Brazil [3]. 
Based on the analysis above, the following band arrangement is adopted for LTE450 band in Brazil:
Table 7.2.2-1: E-UTRA frequency bands for Band [31]
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	[31]
	452.5 MHz
	–
	457.5 MHz
	462.5 MHz
	–
	467.5 MHz
	FDD
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10.1
Channel bandwidths 

For LTE450 band specification of radio requirements are considered for the bandwidths shown in Table 10.1-1
Table 10.1-1: E-UTRA channel bandwidth for FDD

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	…
	
	
	
	
	
	

	[31]
	Yes
	Yes
	Yes
	-
	-
	-


10.2
Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 5.1.2-1 and NDL is the downlink EARFCN.

FDL = FDL_low + 0.1(NDL – NOffs-DL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in table 5.1.2-1 and NUL is the uplink EARFCN.

FUL = FUL_low + 0.1(NUL – NOffs-UL)
E-UARFCN can be defined as in Table 5.1.2-1, by reserving a part of the unused numbers that follow the band 40 allocation.

Table 10.2-1: EARFCN allocated for E-UTRA Band [31]
	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	[31]
	462.5
	[9870]
	[9870 – 9919]
	452.5
	[27760]
	[27760 – 27809]
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