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1. Introduction

In TR25.913, flexible bandwidth is introduced for LTE, which will introduce definition complexity of out of band requirement and spurious emission. In [1] ，it is proposed to define the spurious emission from the fix offset band from the edge of supported regulator. The proposed ASSL requirement is defined up to fix offset from the edge of supported regulatory BW. The definition unified the requirement for all flexible bandwidths and simplified the future specification. However, it seems difficult for all bandwidth option to fulfill the same out of band requirements from implementation point of view.
In [2] provided some initial results for analyzing the frequency range for ACLR1/2 and SEM requirements proportional to the LTE BW.
In this document, we give some initial analysis on how to define out of band emission for different E-UTRA BW in [X]. 
2. Out of band emission
The following figures are the PSD’s of some bandwidths for DL and UL. It needs to clarify that these are initial simulation results for analysis purpose. Actual LTE spectrum may be different and need further study.
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Figure 1.  PSD of the LTE DL BW options – 20MHz point is the edge of the frequency block
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Figure 2. PSD of the LTE UL BW options – 20MHz point is the edge of the frequency block
The simulation assumption is attached in Annex 1.The OFDM base band data source is provided according to TR25.814 LTE TDD.

From the above figures, the spectrum characteristic of different bandwidth is different, especially the region adjacent to the band edge. In document [1], it is proposed to define a uniform out of band rejection value for all the bandwidths, which considers the bandwidth flexibility of LTE. While Figure 1 and 2 show that it’s difficult for all bandwidth to meet a uniform value in the same frequency offset since the out of band emission spectrum obviously varies with bandwidth. So it is more reasonable to define out of band requirement proportional to bandwidth than defining just one requirement for all bandwidth..  
In UTRAN, out of band requirement of BS and UE includes ACLR and spectrum emission mask. The requirement of ACLR is defined by considering intra-system co-existence in UTRAN and implementation aspect. In E-UTRA seven flexible bandwidths are introduced, which is different from the single system bandwidth case of UTRA. Different bandwidth systems may operating in adjacent spectrum. . Although the study of different bandwidth co-existence is still under way, the requirement for co-existence among different bandwidths systems expects to be different depending on instantaneous bandwidth of the signal While to define the out of band requirements for co-existence between all E-UTRA bandwidths require considerable work load. So how to introduce requirement for different bandwidths will need further discussion in order to consider the bandwidth scale as well as allowable work load. 
For UE, resource block schedule has been introduced in LTE, which make the define the requirement of  UE difficult. The occupied spectrum of UE varies according to system scheduler for a moment. In [2] proposed to define the ACLR and SEM proportional to the LTE BW. TR25.814 has defined UE bandwidth capability for transceiver is at least 10MHz. It should be considered how to require the UE ACLR when UE bandwidth is wider system BW,for example 10MHz bandwidth UE work in 1.25MHz bandwidth system.  UE will transmit and receive data in 1.25BW.
3. Spurious emission
The current spectrum emission requirement is defined in line with ITU recommendation ITU-R SM.329-10.The band boundary of spurious emission applies 250% bandwidth rule. Table 1 and table 2 show spurious emission requirement for BS and UE  for  1.28Mcps TDD option.
Table 1: BS Mandatory spurious emissions limits, Category B

	Band
	Maximum Level
	Measurement Bandwidth
	Notes

	9kHz – 150kHz
	-36 dBm
	1 kHz 
	Note 1

	150kHz – 30MHz
	- 36 dBm
	10 kHz 
	Note 1

	30MHz – 1GHz
	-36 dBm
	100 kHz
	Note 1

	1GHz 

(
Fc1-19.2  MHz or Fl –10 MHz
whichever is the higher
	-30 dBm
	1 MHz
	Note 1

	Fc1 – 19.2 MHz or Fl -10MHz
whichever is the higher

(
Fc1 - 16 MHz or Fl –10 MHz
whichever is the higher
	-25 dBm
	1 MHz
	Note 2

	Fc1 - 16 MHz or Fl –10 MHz
whichever is the higher

(
Fc2 + 16 MHz or Fu +10 MHz
whichever is the lower
	-15 dBm
	1 MHz
	Note 2

	Fc2 + 16 MHz or Fu + 10MHz
whichever is the lower

(
Fc2 +19.2 MHz or Fu + 10MHz
whichever is the lower
	-25 dBm
	1 MHz
	Note 2

	Fc2 + 19.2 MHz or Fu +10 MHz
whichever is the lower

(
12,5 GHz
	-30 dBm
	1 MHz
	Note 3

	NOTE 1:
Bandwidth as in ITU SM.329 [1], s4.1

NOTE 2:
Specification in accordance with  ITU-R SM.329 [1], s4.3 and Annex 7

NOTE 3:
Bandwidth as in ITU-R SM.329 [1], s4.3 and Annex 7. Upper frequency as in ITU-R SM.329 [1], s2.5 table 1


· For LCR TDD BS, spurious emission requirement is displayed in figure 3:-30dBm/MHz requirement is used for frequencies region more than 10MHz away from the band edge.

·  Within +/-10MHz of frequency band, -25dBm/MHz is defined for frequency offset between 10 times of system bandwidth and 12 times of system bandwidth from the occupied carrier.
· Within +/-10MHz of frequency band, -15dBm/MHz is defined up to 10 times of system frequency bandwidth away from the carrier.
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For E-UTRA TDD, as shown in Figure 1, the performance of out of band emission scale with the bandwidth. The anttenuation vs. frequency offset is different for different bandwidth. It is not possible to define uniform emission value and frequency offset for all bandwidth. The frequency border between out of band and spurious domain should be carefully selected and consider the implementation aspect for all BW option. Define spurious emission proportional to BW will be more reasonable and more according to ITU-R recommandation. 
4. Conclusion
From above discussion, comparing the spectrum characteristic among different bandwidths, it is proposed that 

1. For BS, define the requirement of ACLR and SEM proportional to the LTE BW, considering the same and different bandwidth system co-existence.

2. For UE, define the requirement of ACLR and SEM proportional to the LTE BW, considering the variable occupied spectrum and narrower system bandwidth than UE supported BW.
3. For BS and UE, the start frequency of the spurious emission applies the 250 % rule of ITU-R SM.329-10.  
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Appendix A – Simulation parameter 
1. The simulation parameter of Node B

	Item
	Value
	Comment

	Bandwidth
	1.6MHz/5MHz/10MHz
	

	Used modulation on subcarriers
	QPSK
	

	BS TX power
	43 dBm for 1.6MHz/5MHz
46 dBm for 10MHz
	

	Over-sampling rate
	4x
	

	BB signal spectral shaping
	- RRC FIR

- upsampling image rejection filter and analog filter used
	

	PA model
	Hard envelope limiter for AM/AM
	models PA with perfect PD1

	Other RF impairments 
	Not modelled
	


2. The simulation parameter of UE

	Item
	Value
	Comment

	Bandwidth
	1.6MHz/5MHz/10MHz
	

	Used modulation on subcarriers
	QPSK
	

	UE TX power
	24 dBm for all BW
	

	Over-sampling rate
	8x
	

	BB signal spectral shaping
	- No windowing

- Upsampling image rejection filter and analog filter 
	

	PA model
	Simple model for PC2 TD-SCDMA compatible PA
	

	PA operating point
	33dB ACLR1 
	- Modulation quality not verified.

	Other RF impairments 
	Not modelled
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Figure 3: Base station of 1.28Mcps TDD 
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