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1 Introduction

The work item "Introduction of LTE 450 in Brazil" [LTE450_Brazil] was approved at the last RAN plenary meeting.
This paper proposes possible channel arrangements in the LTE450 band allocated in Brazil

2 Discussion
2.1 Duplex distance

The LTE450 allocation band has the smallest duplex distance compared to other frequency allocations currently defined in 36.101.

Such situation increases the complexity of the UE duplexer. To cope with constraints in term of size of cost of the duplexer, there might be a risk of a significant relaxation of the receive sensitivity in full FDD mode.
The level of desensitization is also linked with the instantaneous bandwidth of the UE transmission due to the "flatness" of the out-band emissions as depicted in the figure below.
With 10MHz duplex distance, 

· in case of 5MHz channel, the downlink band (UE reception) = ACLR2

· in case of 1.4MHz (as shown in the figure), the downlink band = ACLR8

Hence, the out-of-band level falling into the UE receive band is lower for small channel.

This level shall be further attenuated to prevent desensitisation. The additional attenuation is provided by the duplexer.
As a consequence, a small transmission bandwidth (i.e. LTE 1.4 or 3MHz) makes the requirements on UE duplexer less stringent and/or requires less relaxation on the sensitivity requirement.
For wider bandwidth (5MHz), HD-FDD can be considered to relax the implementation requirements.
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2.2 Channel arrangement based on 5MHz LTE channelization

The following channel arrangement was proposed by email by Telecom Italia
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The rationales for this proposal are

· 5MHz LTE channelization for high data rate

· provide a 5MHz gap
The following band arrangement – also base on 5MHz LTE – can also be suggested.
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The 5MHz channels are slightly shifted to the left so that a 1.4MHz band is available at the top of the downlink band.

This additional band can be used to deliver broadcast service in downlink only. The centre frequencies of the 5MHz channel and the 1.4MHz channel are chosen to be a multiple of 300kHz so that both channels can be used as carrier aggregation.
	Centre frequency (MHz)

	
	1.4MHz channel
	5MHz channel

	Downlink
	467.3 (=468-0.7)
	464 (=467.3-3.3)

	Uplink
	
	454


With such approach, the gap of 5MHz is kept while allowing additional downlink capacity thanks to a 1.4MHz channel that can be used to broadcast additional services or provide additional capacity thanks to carrier aggregation.
2.3 Channel arrangement based on 3MHz LTE channelization

2.3.1 2x3MHz with carrier aggregation
Two possible arrangements: with 10MHz duplex distance and with 11MHz duplex distance


[image: image4]

[image: image5]
Capacity:
Symmetrical UL/DL capacity = 30 RBs

Carrier aggregation is possible (3MHz distance between carriers)

UE implementation:
4MHz or even 5MHz gap possible

Level of desensitisation is lower than 5MHz case when transmitting one 3MHz carrier only 
2.3.2 2x3MHz +1.4MHz 
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Capacity:

High capacity (36 RBs in UL and DL)
Need to reduce the channel spacing within the band
· not an issue for coordinated/co-located deployment

· nominal distance to the band edge are kept: 1.5MHz on the left side, 0.7MHz on the right side
Channel spacing are not a multiple of 300kHz => carrier aggregation is not possible

UE implementation

Since carrier aggregation is not possible, only one "narrow" (i.e. 1.4 or 3MHz) carrier is active at a time => level of desensitization is reduced compared to 5MHz transmission

Even though the band is fully occupied, the duplexer design is less critical in that case than for 5MHz deployment.
3 Conclusion
Several channel arrangements for LTE450 for Brazil allocation have been proposed.
Based on the discussion section, the recommendations for the future studies within this work item are:
· Keep 1.4MHz and 3MHz channels in the scope of the work item since it was found useful in several channel arrangements.
· Consider HD-FDD as a way to mitigate the UE implementation challenge for 5MHz channel
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