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Background

In last RAN4 meeting the requirement of operating band unwanted emissions mask (UEM) for band category 1 was agreed based on the UTRA SEM so that the requirements of UTRA and E-UTRA were well harmonized. The requirement of UEM for band category 1 is summarized in MSR WI report [1]. Proposals for how to draft an Operating band unwanted emissions mask (UEM) for band category 2 were also discussed at RAN4#50bis in [2] and [3], and two different kinds of UEM were proposed. The values of Foffset, RAT for GSM carriers when deploying it at the edge of the downlink operating band are also different in these two papers. 
In this paper, we propose a way forward for Foffset, RAT of GSM carrier based on the existing requirement and for the requirement of UEM for band category 2.
Discussion

At RAN4#50bis, a generic requirement of UEM based on UTRA SEM for band category 1 was agreed. But the limit of band category 2 is still under discussion. In [2], the UEM proposed for band category 2 is a combination of GSM Continuous modulation spectrum, UTRA SEM and LTE UEM. This makes it different from the UEM of band category1 and therefore the MSR specification is not aligned between BC1 and BC2 for the multi-RATs operation.
In order to keep the same limit of interfering level to the systems operating at adjacent license block, it is proposed to use the same limit for both BC1 and BC2 for the multi-RATs operation. Therefore, it is proposed that the UEM requirement taken from Table 6.6.1.5-1 in MSR WI report [1] is also applicable for Band Category 2. This results in harmonising the multi-RATs operation of both BC1 and BC2.
In [3], it is also proposed to apply the UEM limits in table 6.6.1.5-1 for Band Category 2, but the GSM transmit intermodulation attenuation was set to -60dBc or -70dBc, according to the declared BTS class. The transmitting characteristics when GSM carriers and UMTS carriers sharing the same PA was displayed and analyzed in [4]. Because of the wideband characteristic of UTRA carriers, the power spectral density of IM products will decrease and appear as wideband noise, and we consider the additional limits for GSM transmit intermodulation attenuation redundant. Considering the same reason to keep the same interfering to adjacent system, we propose to use the same UEM requirement for both BC1 and BC2 for the multi-RATs operation, and no additional requirements are listed for multi-RATs operation of BC2.
For BC2, a special scenario should be considered, which is the GSM single RAT scenario. The minimum requirement for GSM single RAT of BC2 is further proposed in [5].
The Foffset, RAT of GSM carrier when deploying it at the edge of the downlink operating band is also under discussion in last RAN 4 meeting. Because it is proposed to re-use the UEM requirement of BC1 to BC2 for multi-RATs operation, the value of Foffset, RAT can be chosen by comparing the GSM Continuous modulation spectrum and UEM limit of BC1 as shown in Table 1 and Table 2.

Table 1: Continuous modulation spectrum ‑ maximum limits for BTS

	
	Power

level
	Maximum relative level (dB) at specified carrier offsets (kHz),

using specified measurement (filter)bandwidths (kHz):

	
	(dBm)
	100
	200
	250
	400
	600 to

< 1 200
	1 200 to

< 1 800
	1 800 to

< 6 000
	>6000

	
	as measured in step b)
	Measurement (filter)bandwidth;

30 kHz
	Measurement (filter)

bandwidth; 100 kHz

	Case A
	( 43
	+0,5
	‑30
	‑33
	‑60*
	‑70
	‑73
	‑75
	‑80

	
	41
	+0,5
	‑30
	‑33
	‑60*
	‑68
	‑71
	‑73
	‑80

	
	39
	+0,5
	‑30
	‑33
	‑60*
	‑66
	‑69
	‑71
	‑80

	
	37
	+0,5
	‑30
	‑33
	‑60*
	‑64
	‑67
	‑69
	‑80

	
	35
	+0,5
	‑30
	‑33
	‑60*
	‑62
	‑65
	‑67
	‑80

	
	( 33
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑65
	‑80

	· *  For equipment supporting 8-PSK, 16-QAM or 32-QAM, at normal symbol rate, the requirement at these modulations is -56 dB.


 Table 2: Operating band unwanted emission mask (UEM) for BC1
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 2)

	0 MHz ( (f < 0.2 MHz
	0.015MHz ( f_offset < 0.215MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 1)
	1.015MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( [10 MHz] 
	1.5 MHz ( f_offset < [10.5 MHz]
	-13 dBm
	1 MHz 

	[10 MHz] ( (f ( (fmax
	[10.5 MHz] ( f_offset < f_offsetmax 
	[-15 dBm]
	1 MHz 


Suppose the GSM carrier power is 45dBm at the edge of the downlink operating band, according to the GSM Continuous modulation spectrum requirement, at the 250KHz and 400KHz offsets from the centre of the GSM carrier, the absolute power limit is 4dBm/30KHz and -23dBm/30KHz, respectively.  Considering the higher GSM carrier power, the absolute power limit would also be higher. Because the limit of UEM for BC1 is -14dBm/30KHz at the start of mask, it is reasonable to use the 400KHz as the Foffset, RAT for GSM carrier.
Proposal

It is proposed that the attached Text Proposal for UEM requirements for BC2 is introduced into MSR Work Item TR.
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TEXT PROPOSAL:

5.2
FDD multi-RAT and multicarrier scenarios
5.2.2
Band category 2 scenarios (BC2)

BC2 requirements for receiver and transmitter shall apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edge (Foffset, RAT) as defined in Table 5.2.1-2.

Table 5.2.1-2 E-UTRA, UTRA and GSM definitions of Foffset, RAT for BC2

	RAT
	Channel bandwidth (BWChannel)
	Foffset, RAT

	E-UTRA
	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	 0.9 MHz 

 1.7 MHz 

2.5 MHz

5 MHz

7.5 MHz

10 MHz

	UTRA
	N/A
	2.5 MHz

	GSM
	N/A
	 400 kHz 


<Next changed Section>

6.6.1
Operating band unwanted emissions

6.6.1.6
Minimum requirement (Band Category 2 for non GSM single RAT operation)

For Band Category 2 for non GSM single RAT operation, in order to keep consistent with the UEM of BC1 for multi-RATs operation, the UEM limits in table 6.6.1.5-1 apply.  
6.6.1.7
Minimum requirement (Band Category 2 for GSM single RAT operation)

<Text will be added.>
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