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1. Introduction

The progress of the work item for defining Bands 22, 41, and 42 for 3.5 GHz operation of UMTS and LTE has been captured in the technical report [1].  In this report, a band plan working assumption and proposed EARFCN allocation has been presented for both paired FDD spectrum as well as unpaired TDD spectrum.  Implemenation challenges associated with the narrow duplex gap of the FDD band plan have already been identified.  In this contribution, we present an implementation challenge which may exist for the TDD band plan due to its wide bandwidth.
2. Discussion

The proposed band plan for bands 41 and 42 are as follows

· Band 41:
TDD Unpaired, 3400 – 3600 MHz

· Band 42:
TDD Unpaired, 3600 – 3800 MHz.

The absolute bandwidths and relative bandwidths (normalized to uplink band center frequency) for all bands currently defined in [2] as well as the proposed bands 22, 41, and 42 are shown below in Table 1.
Table 1.  E-UTRA absolute and relative bandwidths.
	E-UTRA Operating Band
	UL absolute bandwidth (MHz)
	UL relative bandwidth (%)

	1
	60
	3.08

	2
	60
	3.19

	3
	75
	4.29

	4
	45
	2.60

	5
	25
	2.99

	6
	10
	1.20

	7
	70
	2.76

	8
	35
	3.90

	9
	35
	1.98

	10
	60
	3.45

	11
	20
	1.39

	12
	18
	2.55

	13
	10
	1.28

	14
	10
	1.26

	17
	12
	1.69

	18
	15
	1.82

	19
	15
	1.79

	20
	30
	3.54

	21
	15
	1.03

	22
	90
	2.60

	…
	
	

	33
	20
	1.05

	34
	15
	0.74

	35
	60
	3.19

	36
	60
	3.06

	37
	20
	1.04

	38
	50
	1.93

	39
	40
	2.11

	40
	100
	4.26

	41
	200
	5.71

	42
	200
	5.41


It can be seen that the relative bandwidth of bands 41 and 42 are significantly larger than all other bands.  One implication of such a wide relative bandwidth is a loss of efficiency in the PA due to the need to maintain gain flatness and linearity across the band.  Current mass production PA technology, when optimally tuned for performance and current consumption, supports a maximum bandwidth of approximately slightly more than 4%; for example, to accomodate the combination of bands 4 and 9.  Thus, all bands currently defined in [2] can be supported; however, the proposed bands 41 and 42 can not be.  In order to support larger bandwidths, tradeoffs in the PA design must be made including the need to increase the number of sections in the matching network to extend linearity.  These tradeoffs lead to increased loss and decreased efficiency as well as additional size and cost.  Preliminary estimates indicate that the PA efficiency loss can be expected to be 3%.

3. Conclusion

In this contribution, we highlight an implementation challenge in supporting very wide UL bands.  In particular, the 200 MHz bandwidth defined by bands 41 and 42 in the 3500 MHz work item exceeds that which can be supported with good efficiency in a single PA. One way to mitigate this issue could be to split the band into two sub-bands such that the entire 200 MHz of bandwidth could be shared across two PA’s, each with smaller relative bandwidth.  

Reference
[1] R4-094780, 3GPP TR ab.cde V0.6.0 (2009-11), Technical Report, “UMTS-LTE 3500 MHz Work Item Technical Report”
[2] TS 36.101, v9.2.0

1
2

