3GPP TSG RAN4 Meeting #37 





 
R4-0511367
Seoul, Korea, 7th – 11th November, 2005

Agenda Item:

6.3.2
Source:

Motorola
Title:
 

Band VIII Tx spurious emission
Document for:
Discussion and agreement
1. Summary
This document discusses the UE Tx spurious emission requirements for Band VIII (UMTS 900). 
2. Spurious emission requirement
In 25.101 requirements for spurious emissions are defined as;
· Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. The frequency boundary and the detailed transitions of the limits between the requirement for out band emissions and spectrum emissions are based on ITU-R Recommendations SM.329 [2].
· These requirements are only applicable for frequencies, which are greater than 12.5 MHz away from the UE centre carrier frequency

	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	1 GHz ( f < 12.75 GHz
	1 MHz
	-30 dBm


In a RF amplifier the key spurious emission contribution results from the 2nd and 3rd harmonic. In this case the -30 dBm limit can be met in a well designed implementation. 
Additional requirement are required for the protection of other bands in the case of UE to UE interference are covered by tighter requirement as specified in Table 6.13. This requirement is covered by general protection criteria of -60 dBm /3.84 MHz to address co-located UEs operating in different bands. 
In the case of DCS a tighter protection is specified with an allowed number of exceptions.

· where the measurements are made on frequencies which are integer multiples of 200 kHz As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement
· these exception are designed to address the case of 2nd harmonic emissions as mentioned previously
In case of UMTS 900, the UE transmitter would need to address two additional requirements which are not shared by the other UMTS operating bands. These are 
a) The associated Rx band {921-925 MHz} is less than minimum spectrum emission mask {12.5 MHz} and hence depending on the receive channel the requirement in 6.2.1.1 or 6.6.3 are applicable. 
b) The spurious emission requirements particular the 2nd and 3rd harmonic which are covered by the additional requirement (TS 25.101 Table 6.13) now will have to provide additional exception which are inline with a wide band signal  which are different for the case of an narrow band emission i.e. GSM900
2.1
921-925 MHz emission 

To protect this receive band the RF filter need to provide attenuation in the 921-925 MHz band (R-GSM). As identified in [R4-051307] the Tx/Rx filter requirement need to address many conflicting parameter for all the channels taking into account filter temperature shift. This is show below


[image: image1]
Filter suppliers have indicated that limited attenuation can be expected over temperature without a severe penalty in overall insertion loss to meet the generic -60 dBm/3,84MHz criteria. So in this case a more detailed analysis is needed to determine the performance limits.

The first approach is to calculate the minimum coupling loss between the two mobiles, taking into account a minimum separation distance. It assumes that the interfering mobile operates at maximum power and that the victim mobile operates 3 dB above sensitivity. Using deterministic analysis a -47dBm/100kHz limit provide a 2-3 m separation distance taking into account a ~60dB MCL between interferer UE and a victim UE and realistic UE antenna gain + body loss of 5- 10 dB at 900MHz . This assumption also assumes the interfering UE is at max power and the interfered UE is a noise floor in a noise limited environment 
Therefore a spurious emissions requirement of -47dBm/100KHz is recommended for 921-925 MHz. Further confirmation of this analysis would be useful in particular from GERAN
2.2
Spurious emission arising from 2nd and 3rd harmonic

When the UE operates in Bands I to VI and Band 1X the second and third harmonics of the UE Tx fall in the 1 GHz <= f < 12.75 GHz where the requirement is -30dBm/MHz as given in Table 6.12. In this case the additional requirement specified in Table 6.13 can be met in a reasonable implementation since most other emission levels should be low.

For a UMTS Band VIII UE the 2nd and 3rd  harmonics partially overlap UE TX harmonic bands partially overlap the UE RX bands III and VII, where -60 dBm (-84 dBc) performance is desired. This overlap is shown below
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For Band III, the 2nd harmonic overlap region is 1805 MHz < f  1830 MHz and for Band VIII the 3rd harmonic overlap region is 2640 MHz  f  2690 MHz. For the overlap region this general requirement of -60 dBm will require a further 30 dB of additional to the normal duplexer losses since the duplexer does not provide significant stop band attenuation for these high levels of harmonic generated by the PA. 
High performance harmonic filtering can be added to the PA output but this additional level of attenuation can only be achieved with a corresponding high insertion loss for such filters (1.0+ dB) in the pass band which will greater reduce the UE maximum output power.  bearing in mind the insertion losses due to the narrow Tx-Rx spacing are also significant (4 dB +)
In GSM the impact of 2nd and 3rd harmonic are handled by allowing up to 5 exceptions. In the case of WCDMA the 5 allowed exceptions will not help, as the 7.68 MHz wide UE 2nd harmonic signal would require something in the order of 35+ of the 200 kHz channel exceptions.  

The preferred approach is to allow a specific exception for the 2nd and 3rd harmonic signals (and not one tied to 200 kHz channel spacing).  In this case only one wide band exception should be allowed for each UARCN number in Band III and Band VII in the overlapping frequency. Suggested proposal would be in the form of the following 
· For the overlapping Band III frequencies one 2nd harmonic exception is allowed for each Band III UARFCN within  a measurement bandwidth of +/- 4.5 MHz in the overlapping region
· For the overlapping Band VII frequencies one 3rd harmonic exception is allowed for each Band III UARFCN within  a measurement bandwidth of +/- 6.75 MHz in the overlapping region
The increase in measurement bandwidth with harmonic frequency is due to harmonic spreading. Further confirmation of this analysis would be useful in particular from GERAN before the requirements are agreed.
3.0

cONCLUSION

Based on the issues raised in this document we propose the additional spurious emission requirements should be set at 

Table 6.13: Additional spurious emissions requirements

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	I
	875 MHz ( f ( 885 MHz
	3.84 MHz
	-60 dBm

	
	921 MHz  f < 925 MHz
	100 kHz
	-60 dBm *

	
	925 MHz f 935 MHz
	100 kHz

3.84MHz
	-67 dBm *

-60 dBm *

	
	935 MHz < f  960 MHz
	100 kHz
	-79 dBm *

	
	1805 MHz  f  1880 MHz
	100 kHz
	-71 dBm *

	
	1884.5 MHz <f<1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	II
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2155 MHz
	3.84 MHz
	-60 dBm

	III
	921 MHz  f < 925 MHz
	100 kHz
	-60 dBm *

	
	925 MHz f 935 MHz
	100 kHz

3.84 MHz
	-67 dBm *

-60 dBm *

	
	935 MHz < f  960 MHz
	100 kHz
	-79 dBm *

	
	1805 MHz ( f ( 1880 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm 

	IV
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2155 MHz
	3.84 MHz
	-60 dBm

	V
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2155 MHz
	3.84 MHz
	-60 dBm

	VI
	875 MHz  f  885 MHz
	3.84 MHz
	-60dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	VII
	921 MHz  f < 925 MHz
	100 kHz
	-60 dBm *

	
	925 MHz f 935 MHz
	100 kHz

3.84 MHz
	-67 dBm *

-60 dBm *

	
	935 MHz < f  960 MHz
	100 kHz
	-79 dBm *

	
	1805 MHz  f  1880 MHz
	100 kHz
	-71 dBm *

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2620 MHz  f  2690 MHz
	3.84 MHz
	-60 dBm

	
	2590 MHz  f  2620 MHz
	3.84 MHz
	-50 dBm

	VIII
	921 MHz  f < 925 MHz
	100 kHz
	-47 dBm *

	
	925 MHz f 935 MHz
	100 kHz

3.84 MHz
	-67 dBm *

-60 dBm

	
	935 MHz < f  960 MHz
	100 kHz
3.84 MHz
	-79 dBm *

-60 dBm 

	
	1805 MHz < f  1830 MHz
	3.84 MHz
	-60 dBm** 

	
	1830 MHz < f  1880 MHz
	100 kHz

3.84 MHz
	-71 dBm * 

-60 dBm 

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2620 MHz  f  2640 MHz
	3.84 MHz
	-60 dBm

	
	2640 MHz  f  2690 MHz
	3.84 MHz
	-60 dBm***

	Note 
*
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement
**
up to 1 measurements (measurement bandwidth +/- 4.5 MHz) with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement for the 2nd harmonic frequency. 

**
up to 1 measurements (measurement bandwidth +/- 6.5 MHz) with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement for the 3rf harmonic frequency
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UE TX harmonic bands partially overlap the UE RX bands III and VII, where -60 dBm (-84 dBc) performance is desired.
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