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Introduction
The objective of BS classes WI is to specify the RF requirement for E-UTRA medium range and MSR medium range and local area BS classes. The issue of UEM requirement for E-UTRA MR BS has been discussed during RAN4#61 [1] ~ [3] and RAN4#62 [4] ~ [8]. An ad-hoc meeting on BS classes WI was hold later and views from companies are summarized and compared, but no conclusions were able to make [9].
This paper further summarizes different proposals of UEM mask from each aspect presented by companies, and a compromised defining method is proposed. The TP on the new UEM requirement for E-UTRA MR BS is attached for approval.
Discussion
Below are several essential aspects to determine the UEM mask for E-UTRA MR BS. Alternative options are provided for comparison and the preferences are made.
1. Classification
· Divide the table according to the channel BW (1.4, 3 and 5/10/15/20 MHz)

· Generic for all BW

It is a consensus that one mask table is used for Category A and B and for all frequency range. In addition, considering variation of LTE channel BW, which is quite different from fixed BW of UTRA FDD carrier, it is suggested to use separate mask tables according to the channel BW.
2. Relation to output power
· Fixed for all BS power <= 38dBm

· Relative to the output power

The mask limit should scale with magnitude of output power, in order to make sure that the limit is not too loose if MR BS working under lower power. When output power less than 20, 24 and 26 dBm for BW equals to 1.4, 3 and 5/10/15/20 MHz respectively, the mask level turns to be fixed and independent of specific power. The purpose is to meet with the floor limit: -25dBm/MHz.
3. 1st adjacent channel domain
· Slope used in UTRA

· Slope used in E-UTRA
Because of transmitter PA characteristics, mask slope is needed in near end of unwanted emission domain. Furthermore, the same slope used for E-UTRA WA/LA BS should be applied to E-UTRA MR BS, as proposed by most companies. It is more suitable to reflect the unique transmitter characteristics of E-UTRA carrier.
4. 2nd adjacent channel domain
· 45dB ACLR limit from E-UTRA

· 50dB ACLR limit from UTRA

The mask in 2nd adjacent channel domain would be in the same order of ACLR2 limit. It would be unnecessarily tighten the mask assuming using 50dB to define E-UTRA single-RAT carrier. As the derivation of spectrum mask of E-UTRA LA BS is based on 45dB ACLR limit, the UEM of MR BS in 2nd adjacent channel domain can be simply calculated by

MR UEM limit = LA UEM limit + (MR BS maximum output power – LA BS maximum output power)
= LA UEM limit + (38 – 24) dB = LA UEM limit + 14 dB
5. Spurious domain

It is suggested that the mask in 2nd adjacent channel domain be simply extended to spurious domain. As -25 dBm/MHz is accepted as the absolute ACLR limit [10], it can be used as the lowest bound of spurious domain.
The proposed mask is illustrated in Figure 1.
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Figure 1. Illustration of UEM mask (Pout = 38dBm)
If it is a consensus that regulatory condition be considered and a more stringent mask should be included too, we suggest that it can be added as additional requirement, e.g. Option2, as what has been done for E-UTRA WA BS.
Conclusion
Based on above analysis and proposals, we derive the UEM mask for E-UTRA MR BS and capture it into TR for approval.
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7.5
Operating band unwanted emissions

7.5.1
Requirement for E-UTRA
Below are several essential aspects to determine the UEM mask for E-UTRA MR BS. Alternative options are provided for comparison and the preferences are made.
1. Classification

· Divide the table according to the channel BW (1.4, 3 and 5/10/15/20 MHz)

· Generic for all BW

It is a consensus that one mask table is used for Category A and B and for all frequency range. In addition, considering variation of LTE channel BW, which is quite different from fixed BW of UTRA FDD carrier, it is suggested to use separate mask tables according to the channel BW.

2. Relation to output power

· Fixed for all BS power <= 38dBm

· Relative to the output power

The mask limit should scale with magnitude of output power, in order to make sure that the limit is not too loose if MR BS working under lower power. When output power less than 20, 24 and 26 dBm for BW equals to 1.4, 3 and 5/10/15/20 MHz respectively, the mask level turns to be fixed and independent of specific power. The purpose is to meet with the floor limit: -25dBm/MHz.
3. 1st adjacent channel domain

· Slope used in UTRA

· Slope used in E-UTRA
Because of transmitter PA characteristics, mask slope is needed in near end of unwanted emission domain. Furthermore, the same slope used for E-UTRA WA/LA BS should be applied to E-UTRA MR BS, as proposed by most companies. It is more suitable to reflect the unique transmitter characteristics of E-UTRA carrier.

4. 2nd adjacent channel domain

· 45dB ACLR limit from E-UTRA

· 50dB ACLR limit from UTRA

The mask in 2nd adjacent channel domain would be in the same order of ACLR2 limit. It would be unnecessarily tighten the mask assuming using 50dB to define E-UTRA single-RAT carrier. As the derivation of spectrum mask of E-UTRA LA BS is based on 45dB ACLR limit, the UEM of MR BS in 2nd adjacent channel domain can be simply calculated by

MR UEM limit = LA UEM limit + (MR BS maximum output power – LA BS maximum output power)
= LA UEM limit + (38 – 24) dB = LA UEM limit + 14 dB
5. Spurious domain

It is suggested that the mask in 2nd adjacent channel domain be simply extended to spurious domain. As -25 dBm/MHz is accepted as the absolute ACLR limit, it can be used as the lowest bound of spurious domain.

The proposed mask is illustrated in Figure 7.5.1-1.
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Figure 7.5.1-1. Illustration of UEM mask (Pout = 38dBm)
<Text to be added>
<TP for BS classes Work Item TR 37.xxx v0.2.0 Annex A TS 36.104>
6.6.3
Operating band unwanted emissions

Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [2]. 

Emissions shall not exceed the maximum levels specified in the tables below, where:

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

-
f_offset is the separation between the channel 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.

For a multicarrier E-UTRA BS or BS configured for intra-band contiguous carrier aggregation the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.

For Wide Area BS, the requirements of either subclause 6.6.3.1 (Category A limits) or subclause 6.6.3.2 (Category B limits) shall apply. 

For Local Area BS, the requirements of subclause 6.6.3.2A shall apply (Category A and B).

For Home BS, the requirements of subclause 6.6.3.2B shall apply (Category A and B).
For Medium Range BS, the requirements of subclause 6.6.3.2C shall apply (Category A and B).
The application of either Category A or Category B limits shall be the same as for Transmitter spurious emissions (Mandatory Requirements) in subclause 6.6.4.1.

<Next Section>
6.6.3.2C
Minimum requirements for Medium Range BS (Category A and B)

For Medium Range BS, emissions shall not exceed the maximum levels specified in Tables 6.6.3.2C-1 to 6.6.3.2C-6.

Table 6.6.3.2C-1: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel bandwidth, BS maximum output power 20 < P ( 38 dBm 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	P-55dB
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	P-45dB
	1 MHz 


Table 6.6.3.2C-2: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel bandwidth, BS maximum output power P ( 20 dBm 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
	
[image: image4.wmf]10_

250.05

1.4

foffset

dBmdB

MHz

æö

---

ç÷

èø


	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-35 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-25 dBm
	1 MHz 


Table 6.6.3.2C-3: Medium Range BS operating band unwanted emission limits for 3 MHz channel bandwidth, BS maximum output power 24 < P ( 38 dBm 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	P-59dB
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	P-49dB
	1 MHz 


Table 6.6.3.2C-4: Medium Range BS operating band unwanted emission limits for 3 MHz channel bandwidth, BS maximum output power P ( 24 dBm 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-35 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-25 dBm
	1 MHz 


Table 6.6.3.2C-5: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, BS maximum output power 26 < P ( 38 dBm 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	P-61dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	P-51dB (Note 5)
	1 MHz 


Table 6.6.3.2C-6: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, BS maximum output power P ( 26 dBm 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	
[image: image8.wmf]7_

280.05

5

foffset

dBmdB

MHz

æö

---

ç÷

èø


	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-35 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-25 dBm (Note 5)
	1 MHz 


<End of TP>
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