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1. Introduction

This document proposes text for the “E-UTRA radio technology aspects” TR for RAN4 approval, which document was firstly proposed and agreed [1].

2. Text proposal for RAN4 TR “E-UTRA radio technology aspects”
2
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5 Evaluation of radio technology aspects for E-UTRA
5.1
Frequency bands for E-UTRA

E-UTRA shall be operated in the frequency bands currently or potentially avalable for UTRA. Nine frequncy bands specified so far for FDD and TDD are shown in Table 5.1-1 and Table5.1-2 respectively. A study on the frequency bands can be found in [8] where the following considerations are made:

1. It should be possible to implement a 2x20 MHz LTE system in at least a part of one identified band. This is a prerequisite to meet the LTE requirements of TR 25.913 [2].

2. One band should be included that requires less than 2x5 MHz, as this is also an LTE requirements in TR 25.913 [2].

3. Since LTE and UTRA performance are expected to be similar in 5 MHz according to the RAN1 evaluation, we should include a higher bandwidth than 2x5 MHz (but less than 2x20 MHz) for some band(s).

4. Some band(s) included should not be widely deployed with UMTS, GSM or other systems today or in the near future, since that will make it difficult to introduce LTE with a significant bandwidth (2x10 MHz or more). “New” bands opening up for deployment in the 2007-2010 time frame are preferred from this perspective.

5. At least one TDD band should be included.

Table 5.1-1: UTRA FDD frequency bands [Unit: MHz]

	Operating Band
	UL Frequencies
UE transmit, Node B receive
	DL frequencies
UE receive, Node B transmit
	UL Band Width
	DL Band Width
	Duplex Frequency Separation
	Duplex Centre 
Gap

	I
	1920 – 1980
	2110 –2170
	60
	60
	190
	130

	II
	1850 –1910
	1930 –1990
	60
	60
	80
	20

	III
	1710-1785
	1805-1880
	75
	75
	95
	20

	IV
	1710-1755
	2110-2155
	45
	45
	400
	355

	V
	824 – 849
	869-894
	25
	25
	45
	20

	VI
	830-840
	875-885
	10
	10
	45
	35

	VII
	2500-2570
	2620 – 2690
	70
	70
	120
	50

	VIII
	880-915
	925 – 960
	35
	35
	45
	10

	IX
	1749.9 -1784.9
	1844.9 – 1879.9
	35
	35
	95
	60


Table 5.1-2: UTRA TDD frequency bands [Unit: MHz]

	Operating Band
	UL Frequencies
UE transmit, Node B receive
	DL frequencies
UE receive, Node B transmit
	Band Width
	Duplex Frequency Separation
	Duplex Centre 
Gap
	Remarks

	a)
	1900 – 1920
2010 –2025
	20
15
	0
	0
	

	b)
	1850 –1910
1930 –1990
	60
60
	0
	0
	Used in ITU Region 2

	c)
	1910-1930
	20
	0
	0
	Used in ITU Region 2

	d)
	2570-2620
	50
	0
	0
	Used in ITU Region 1


5.2
Scalable bandwidth
<Editor’s note:  The final text proposal should also be corporated into “10 RF Related aspects of evolved UTRA” in TR25.912, as a subsection of “10.1 Scalable bandwidth". >
E-UTRA should allow scalable bandwidth operation of 1.25MHz, 2.5MHz, 5MHz, 10MHz, 15MHz and 20MHz. As being studied in [9] and [10], further consideration would be needed on how to specify spurious emissions, ACLR and ACS.

To provide scalable bandwidth operation, UE for E-UTRA may have a tunable receiver filter by way of IF A/D conversion and digital down conversion as studied in [11] as an implementation example
In some frequency bands shown in Table-5.1-1 or Table 5.1-2, depending on the spectrum allocation conditions, enough frequency spectrum for the wider operation bandwidth would not be available. In that case, resource aggregation would be applied. Since the resource aggregation may have a negative impact on UE and/or system complexity, or power consumtions in UE, it would need further consideration. The issue are studied and summarized in section 5.3 in this TR.

5.3
System and terminal complexity, cost and power consumption
<Editor’s note:  The final text proposal should also be  corporated into “12 System and Terminal Complexity” in TR25.912，as a subsection titled “12.2 Complexity requirements for UE”. (For a side information, 12.1 should be “Complexity requirements for overall system” to be studied by RAN-WG2.>
In [7] different resource aggregation options listed below are shown:

- Resource aggregation over adjacent channels in the same band with same content (Type 1)

- Resource aggregation over separated channels in the same band with same content (Type 2)

- Resource aggregation over separated channels in different bands with same content (Type 3)

- Resource aggregation with DL broadcast channel and bidirectional channel in the same band (Type 4)

- Resource aggregation with DL broadcast channel and bidirectional channel in the different bands (Type 5).

Impact analysis on UE compelxity and system operation can be found in [12]-[15]. Throughout these contirbutions, it was recognized that the following issues need to be studied further at the next stage of the LTE work.

- Impact on UE Power amplifier in terms of PAR/CM level

- Complexity impact due to require dual receiver / transmitter in UE versus merit gained as bandwidth granularity or possible deployment with a afagmented spectrum allocations in a band.

- Impanct on hand over criteria or H-ARQ operation.

As a conclusion in the feasibility study, there seems the benefits of having resource aggregation for different kinds of spectrum allocations. On the otherhand, there is also some impact on UE complexity or system operation aspects, it would be better to introduce phased approach which means some resource aggregation options may have a higher priority than others when considring furhter studies at the next stage of the work.
5.4
Operation in paired and unpaired spectrum
<Editor’s note: Text to be added.>



