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1. Introduction
In the recent meetings of RAN4, three kinds of band categories had been agreed for MSR scenarios:

Band category 1: Bands for UTRA FDD and E-UTRA FDD operation

Band category 2: Bands for UTRA FDD, E-UTRA FDD and GSM operation

Band category 3: Bands for UTRA TDD/TD-SCDMA and E-UTRATDD operation

MSR definitions have been introduced in [1]. For Band Category 2 which combines UTRA, E-UTRA and GSM, additional requirements should be considered because the GSM multi-carrier requirements are incompatible with the emission mask requirements of UTRA and E-UTRA. Therefore, the new requirements of Band Category 2 should be defined considering the GSM emission requirement for multi-carrier base stations (MCBTS) in [2]. 
2. Comparison of unwanted emission between GSM and UTRA
There are two declared multi-carrier BTS classes, class 1 and class 2, for GSM multi-carrier BTS. In this section we compare the unwanted emission requirements between GSM [2] and UTRA [3] and propose the requirement principle for MSR band category 2.
1) Intra Intermodulation

[image: image1.emf]...

△ △+200KHz

1.8

MHz

△+200KHz

1.8

MHz

f1 fn

3 rd  IMD   3 rd  IMD  


Fig 1. Frequency range for GSM multi-carrier BTS intra intermodulation requirement
According to [2], for the GSM multi-carrier BTS intra intermodulation requirements, at offsets greater than 1.8 MHz and up to△+200KHz, the power measured shall not exceed -36 dBm or the requirement according to the declared multi-carrier BTS class is, -70 dBc for class 1 and -60 dBc for class 2, respectively, whichever is less stringent. The requirement for Class 2 is consistent with ACLR requirement of UTRA, and the requirement for Class 1 is more stringent than that of UTRA. Therefore, comparing with UTRA requirement, GSM requirement is a little more stringent.
2) Out of Band Emission

Similarly, GSM multi-carrier out of band spurious emission requirements are defined in [2] respectively for two declared multi-carrier BTS classes. The specific requirements are shown as following.

Table 1 Spurious Emissions Measurements outside the transmit band (MCBTS)
	Band
	Frequency offset outside relevant transmit band
	Maximum power limit

	
	
	Multicarrier BTS Class 1
	Multicarrier BTS Class 2

	9 kHz to 1 GHz
	 2MHz(RBW=30KHz)
	-36 dBm
	-25 dBm

	
	 5 MHz(RBW=100KHz)
	-31-2*(Δf-5) dBm
	-20-4,2*(Δf-5)dBm 

	
	 10MHz(RBW=300KHz)
	-36 dBm
	-36 dBm

	
	 20MHz(RBW=1MHz)
	-36 dBm
	-36 dBm

	
	 30MHz(RBW=3MHz)
	-36 dBm
	-36 dBm

	1 GHz to 12.75 GHz
	 2 MHz(RBW=30KHz)
	-30 dBm
	-25 dBm

	
	 5 MHz(RBW=100KHz)
	-25-2*(Δf-5) dBm
	-20-3*(Δf-5) dBm 

	
	 10MHz(RBW=300KHz)
	-30 dBm
	-30 dBm

	
	 20MHz(RBW=1MHz)
	-36 dBm
	-36 dBm

	
	 30MHz(RBW=3MHz)
	-36 dBm
	-36 dBm


GSM out of band spurious emission limits apply outside 2MHz below the lowest frequency of BTS transmitter operating band and 2MHz above the highest frequency of BTS transmitter operating band, while the out of band spurious emission limits for both UTRA and E-UTRA apply outside 10MHz below the lowest frequency of BS transmitter operating band and 10MHz above the highest frequency of BS transmitter operating band as shown in the following table [3].

Table 2 UTRA Spectrum emission mask (BS maximum output power P ( 43 dBm) 

	
	Frequency offset from carrier centre of measurement filter ‑3dB point, (f
	Minimum requirement 
	Measurement bandwidth

	Out of band domain
	2.5 MHz ( (f < 2.7 MHz
	-14 dBm
	30 kHz 

	
	2.7 MHz ( (f < 3.5 MHz
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	30 kHz 

	
	(Note 1)
	-26 dBm
	30 kHz 

	
	3.5 MHz ( (f ( 12.5MHzx
	-13 dBm
	1 MHz 

	Spurious domain
	(f=12.5MHz to frequency=1GHz
	-36dBm
	100KHz

	
	frequency(1GHz
	-30dBm
	1MHz
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Figure 2 Frequency range for UTRA unwanted emission

The comparison of out of band emissions between GSM and UTRA in 30 KHz measurement bandwidth is shown as following. It should be noted that GSM RAT intra BTS intermodulation requirement applies for frequency outside the transmit band from band edge up to 2MHz.
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Figure 3 Spectrum emission mask comparison between MCBTS and UTRA for Band VIII
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Figure 4 Spectrum emission mask comparison between MCBTS and UTRA for Band III
The emission requirement from 2MHz to 10MHz outside the GSM multi-carrier transmitting band is more stringent compared to the corresponding UTRA requirements except that from 2MHz to 6MHz for multi-carrier BTS class 2. And this band is occupied by DME system for 900MHz band (band VIII). The impact on DME system needs to be analysed. 
3) Spectrum Difference Analysis
GSM multi-carrier spectrum differentiates with the spectrum for BS combining both UTRA and GSM as shown following.
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Figure 5 Spectrum figure for GSM MCBTS
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Figure 6 Spectrum figure for BS combining both UTRA and GSM in the scenario that UMTS is deployed is the middle carrier and GSM is deployed in the both side.
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Figure 7 Spectrum figure for BS combining both UTRA and GSM in the scenario that UMTS is deployed in one side and GSM is deployed in another side
GSM multi-carrier IM products are discontinuous and its power spectral density is relatively high. When GSM and UTRA share the same PA, because of the wideband characteristic of UTRA carriers, the power spectral density of IM products will decrease and appear as wideband noise. This is different from GSM multi-carrier IM products characteristics. 
Based on the comparison and analysis from three aspects above, MSR scenarios for Band Category 2 can use a generic mask as Band Category 1 does. 
However, considering the characteristics of GSM multi-carrier IM products, it is proposed that for the MSR GSM single RAT scenarios of Band Category 2, the requirements should be set to meet the GSM multi-carrier requirement. 
3. Conclusion

This contribution compares the unwanted emission requirements between GSM and UTRA. From the comparison and analysis, it can be found that out of band spurious emission requirements of GSM multi-carrier are more stringent than those of UTRA. When GSM and UTRA share the same PA, the IM products appear like wideband noise. 

However, in a single RAT scenario, the power spectral density of GSM multi-carrier IM products is relatively high, and the transmitting characteristics combining UTRA and GSM cannot reflect that of GSM multi-carrier Intra BS inter-modulation. Therefore, a generic MSR Band Category 2 transmitting requirement cannot indicate the GSM multi-carrier characteristics completely.

In summary we propose to apply the following principle for MSR band category 2:

· Use a generic spectrum emission mask for MSR scenarios

· Set a relevant GSM MCBTS requirement for the single RAT GSM scenario.
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