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Background

Minimum requirements of Operating band unwanted emissions mask (UEM) for band category 1 were agreed at RAN4#50bis [1] and merged into the Work Item TR [2]. Also a way forward for drafting the requirements of Operating band unwanted emissions mask for band category 2 were agreed in [3] and introduced into Work Item TR [4]. Still the minimum requirements of UEM for BC2 need to be discussed.

In this paper, the minimum requirement of UEM for BC2 was proposed.

Discussion

In [3], a way forward for how to draft the requirements of UEM for BC2 was summarized. It should be noted because the Foffset, RAT of high PSD E-UTRA carriers (1.4MHz and 3MHz E-UTRA) are different between BC1 and BC2, this makes the UEM requirement of way forward for BC2 is more stringent than that of BC1. For BC1, when 1.4MHz and 3MHz E-UTRA carriers was deployed at the RF bandwidth edge, the agreed UEM re-using the UTRA SEM is based on Foffset, RAT =BWChannel/2 + 200 kHz. For BC2, however, for the same scenario the UEM which uses the same modification as derived for GSM is based on Foffset, RAT =BWChannel/2. The comparison between UEM of these two scenarios can be seen in Figure 1 below.
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Figure 1 comparison between UEM of BC1 and BC2 for 1.4MHz and 3MHz E-UTRA
Figure 1 above shows that when a high PSD E-UTRA carrier is deployed adjacent to the RF bandwidth edge, no limit was required for the 0-200KHz away from the edge of the E-UTRA carrier for BC1, and for BC2, this area was restricted by combined mask based on UTRA and GSM mask. This means we cannot use a generic mask to BC1 and BC2 for the same RAT. 
Based on the discussion above, it is proposed to modify the value of Foffset,RAT for 1.4MHz and 3MHz E-UTRA carriers for Band Category 2 to value displayed in Table1.
Table 1:  Proposed Foffset, RAT for Band Category 2

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA
	2.5 MHz

	GSM
	200 kHz


For BC2, using the same value of Foffset, RAT with BC1 can keep consistent between these two band categories for the same RAT. Thus it is naturally to use the same UEM requirements of BC1 for BC2 for E-UTRA carriers.
Proposal

The UEM differences between BC1 and BC2 in the latest MSR Work Item TR were compared in this contribution and it is proposed to apply the UEM requirement of BC1 also to BC2 for 1.4MHz and 3MHz E-UTRA based on the modified value of Foffset, RAT  in Table 1. It is proposed that the attached Text Proposal is introduced into MSR Work Item TR.
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TEXT PROPOSAL:

5.2.1
Band category 1 scenarios (BC1)

BC1 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 5.2.1-1. 

Table 5.2.1-1:  Foffset, RAT for Band Category 1

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA
	2.5 MHz


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 5.2.2-1. 

Table 5.2.2-1:  Foffset, RAT for Band Category 2
	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA
	2.5 MHz

	GSM
	200 kHz



	
	

	
	

	
	

	
	


6.6.1
Operating band unwanted emissions

6.6.1.4.2
Requirement for Band Category 2

For Band Category 2, there is a range of existing operator scenarios that are supported by today’s GSM specification. These include scenarios where a GSM carrier is placed as close as 200 kHz from the license block edge. In order to support these scenarios, the following way forward will be used for deriving a requirement:

1. Foffset, RAT =200 kHz for GSM (see clause 5.2.2).
2. The baseline level for the UEM in BC2 is the BC1 mask (Table 6.6.1.5-1), which in turn was based on the UTRA spectrum emission mask (derived for a 43 dBm carrier). Hence the UEM chosen is fundamentally generic for BC1 and BC2.
3. When a GSM carrier is operated with Foffset, GSM =200 kHz from the RF bandwidth edge, a modification will be needed from the UTRA mask level as shown in Figure 6.6.1.4.2-1. The reason is that the GSM modulation spectrum will exceed the UTRA mask levels for the first ~140 kHz outside the RF bandwidth edge. The modified part of the mask will have the shape of the 8PSK mask (TS45.005 [5] Figure A.2b) in this frequency range, derived for 43 dBm GSM carrier.

4. 
5. When a transmission in BC2 has a large fraction of the power for GSM carriers, there may be distinct IM products among the unwanted emissions. In this case, the Intra BTS intermodulation attenuation requirement as specified for MCBTS in TS 45.005 [5] or the BC2 mask will apply, whichever is less stringent. The exact definition is ffs.
<Editor’s note: The scenarios for the IM attenuation requirement and exact definition of the limits for point 5 above are for further study. Input from GERAN in this area would be needed.>
6. The requirements for Spectrum due to the modulation and wide band noise and intra BTS intermodulation of existing GSM multi-carrier BTS will be applied to MSR Base Station of BC2 for GSM single RAT operation.
6.6.1.6
Minimum requirement (Band Category 2 for non GSM single RAT operation)

Operating band unwanted emission requirements are defined above the upper and below the lower RF bandwidth edge located at FBW RF,high , respectively FBW RF,low and shall apply within the downlink operating band and in addition the frequency ranges 10 MHz above and 10 MHz below this band. Unwanted emissions outside this frequency range shall be limited by spurious emissions requirements.
The requirements shall apply with values for Foffset, RAT as specified in Table 5.2.2-1.

Emissions shall outside of each RF bandwidth edge not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Since the limits are to a large part based on regulatory requirements, the test tolerance shall be zero when deriving the test requirement for Operating band unwanted emissions.

Table 6.6.1.6-1: Operating band unwanted emission mask (UEM for BC2) for UTRA and E-UTRA 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 0.2 MHz
(Note 1)
	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 4)
	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 

	NOTE 1: 
For operation with a GSM carrier at Foffset, RAT =200 kHz, the limits in Table 6.6.1.6-2 apply for 0 MHz ( (f < 0.13 MHz.


Table 6.6.1.6-2: Operating band unwanted emission limits for operation in BC2 with GSM carriers adjacent to the RF bandwidth edge 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 0.05 MHz
	0.015MHz ( f_offset < 0.065MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.13 MHz
	0. 065MHz ( f_offset < 0.145MHz 
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	30 kHz 

	NOTE 2: 
The limits in this table only apply for operation with a GSM carrier at Foffset, RAT =200 kHz, and the limits in Table 6.6.1.6-1 apply for (f≥0.13MHz.


NOTE 3:
All limits in Table 6.6.1.6‑1 are identical to the corresponding limits for Band Category 1.

NOTE 4:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 5:
As a general rule for the requirements in subclause 6.6.1.3, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

For any Band Category 2 RAT combination that includes GSM, the UEM limits in tables 6.6.1.6-1 and 6.6.1.6-2 apply, except that the additional GSM transmit intermodulation attenuation requirement as specified for MCBTS in TS 45.005 [5] or the BC2 mask, whichever is less stringent, applies for additional GSM transmit intermodulation products. 
6.6.1.7
Minimum requirement (Band Category 2 for GSM single RAT operation)

In order to keep conformance with existing requirements of 3GPP, The requirements for Spectrum due to the modulation and wide band noise and intra BTS intermodulation attenuation requirements of existing GSM multi-carrier BTS in TS 45.005 [5]will be applied to MSR Base Station of BC2 for GSM single RAT operation.
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